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LOI GIOI THIEU

Trong nhiing nam gan day, cing véi su phat trién manh mé cia Céng nghé Théong
tin va Dién td Vién thong, nhiéu chuong trinh, phan mém may tinh da ra doi va dugc
tng dung rong rai, gép phan thic ddy su phat trién kinh t€&, xa hoéi. Trong s6 d6, cdc ngén
ngit lap trinh ciing ngay cang dude phat trién va phé bién. Ngon ngit 1ap trinh Fortran
ciing khéng phai 14 mét ngoai 1é. TU nhiing phién ban dau tién véi nhiéu han ché cho dén
nay Fortran ludn 1a mot trong nhiing ngdén ngti thong dung rat duge ua chudng trong lap
trinh gidi cac bai toan khoa hoc k§ thuat. Véi nhiéu thé manh vugt trdi so véi cac ngon
ngit lap trinh khéac, Fortran thudng dude tng dung dé giai cac bai toan 16n, doi héi phai

xt ly tinh toan nhiéu, nhat 1a tinh toan song song.

Trude nhiing nadm chin muoi cua thé ky hai muoi, khi ma thé hé may PC hay con
mdi la 6 Viét Nam, hau nhu cac bai toan tng dung déu duge chay trén cac may tinh 16n
(MINSK-32, EC-1022, EC-1035, IBM-360,...) v6i cac chuong trinh thuong duge lap
bing ngén ngii Fortran. Song, khi cac may PC ngay cang phd bién hon, véi nhiéu phan
mém tién dung di kém, thém vao d6 1a su ddi hdi vé cdu hinh may tinh cia Fortran, ngén
ngii Fortran hau nhu da bi lang quén trong mot thoi gian kha dai. Nhiéu ngudi da phai
thay d6i théi quen st dung Fortran, tu thich tng bing cach chuyén sang tiép can véi cac
ngoén ngit 1ap trinh khac hodc chuyén huéng nghién ctu. Su thiu théng tin cap nhat da
lam nhiéu ngudi tudng rang Fortran 1a mot ngén ngit “cd” rdi, khong ai dung nita. Nhung
khong phai nhu vay. Trudc su doi hdi phai gidi quyét nhiing bai toan 16n (ching t6i muén
nhan manh 16p cac bai toan khoa hoc kj thuat), chay 6 ché do thai gian thuc (Real-time),
Fortran da ngay cang duge phat trién va hoan thién véi nhiéu dic diém méi. Pidu d6 da
cudn hit nhiéu ngusi quay vé véi Fortran. Mot 1y do khac c6 tac dong khong nhd, khién
nguodi ta ti€p tuc lua chon ngdn ngii 1ap trinh Fortran 14 qua trinh quan hé hgp tac quéc
t&. Khi lam viéc véi cac ddi tac nudc ngoai, trong nhiéu linh vic hau hét cac chuong trinh
dude viet bing ngén ngii Fortran, néu khong biét vé né, déng nghia véi viée d6i bén
khéng cting “tiéng néi”; va do dé c6 thé din dén su b4t 1oi, kém hiéu qua khi lam viéc véi

nhau.

Nhan thiic dugc tAm quan trong ciia vaAn dé nay, nhiing nim gan day, ngdn ngii lap
trinh Fortran da dugc dua vao chuong trinh dao tao cia mot s6 khoa trong truong Dai
hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Ngi. Mit khac, déi v6i nhiéu nha khoa hoc,
hién nay ngoén ngii Fortran da tré thanh moét trong nhiing céng cu lam viéc khong thé

thiéu, va tat nhién trong s6 d6 c6 ching toi.

Béi vy, quyén sach nay ra doi véi ky vong cia chung t6i 1a cung c&p cho ban doc
nhiing kién thic cd ban nhéit vé ngén ngit 1ap trinh Fortran 90. Qua d6 ban doc c6 thé
tng dung né mot cach hiéu qua trong cac linh vuc chuyén mén ciia minh. Quyén sach ¢
thé duge diang 1am gido trinh giang day 6 bac dai hoc va sau dai hoc cho nganh Khi tugng
Thuay van va Hai duong hoc, truong Dai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha
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Nb6i. Tuy nhién ching téi cling mong mudn né sé gitp cho sinh vién cac bac dao tao thudc
cac nganh khoa hoc khac, nhu Vat 1y hoc, Héa hoc, Toan hoc trong truong Pai hoc Khoa
hoc Tu nhién c6 thém mét tai liéu tham khao bé ich trong qua trinh hoc tap tai trudng.
Quyén sach ciing c6 thé lam tai liéu tham khao cho cac can bd, k§ su, cac nha nghién ctu

thudc nhiéu linh vuc khac nhau.

Trong qué trinh bién soan quyén sach, mét s& déng nghiép da dé xudt chung toi
dua thém vao phan db hoa ctia Fortran. Mot s6 khac lai dé nghi gén phan giao dién giiia
nhiing két qua tinh toan két xuat véi mot s6 phan mém d6 hoa khac, nhu GrADS, NCAR
Graphics,... Ching t6i xin chan thanh ciAm on va ghi nhan nhiing y kién déng gép qui
bau d6. Nhan thdy ring phan db hoa ctia Fortran chi dudc tich hdp trong mét s6 phién
ban chay trén moéi trudng Microsoft Windows; con dé gin két cac file két xuét cua
Fortran véi cac phan mém do hoa khac it nhat cAn phai c6 mot sd kién thic co ban vé cac
phan mém nay. Vi khuén khé quyén sach c6 han, ching téi sé ¢6 ging trinh bay nhiing

noi dung trén trong mot 4n pham khéac trong tuong lai.

Mic du da c6 ging chuyén tai ndi dung quyén sach sao cho c¢6 thé dap tng dudc
nhiéu déi tugng, ti nhiing ngudi méi 1am quen cho dén nhiing ngudi da ting c6 qua trinh
lam viéc nhat dinh véi ngén ngii Fortran, v6i bo cuc tit dé dén kho, tir don gian dén phitic
tap, song do con nhiéu han ché vé kinh nghiém va kién thtc, quyén sach ciing khéng
tranh khoi nhiing khiém khuyét. Ching t6i rat mong nhan dude su déng gép ¥ kién cua
tat ca cac ban doc.

P& hoan thanh quyén sach nay, chung toi nhan dudc su hd trg ca vé tinh than va
vat chat ti phia truong Dai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Néi, dic biét tu
cac dong nghiép thudc Khoa Khi tugng Thuy vin va Hai duong hoc ciia trudng, noi ching
t6i gAn bo trong cong tac giang day va hoat dong khoa hoc hang chuc ndm nay. Nhan day
chiing t6i xin bay t6 long biét on chan thanh va 16i cam on sau séc.

Ha Néi, 2-2005

Tac gia



MO PAU

Tap hop cac qui tic dic biét dé ma hoa nhiing kién thic cho may tinh hiéu dude goi
12 ngdn ngii lap trinh. C6 rat nhiéu ngén ngii nhu vay, vi du FORTRAN, BASIC, Pascal,
C,... FORTRAN la tén cdu tao tit FORmula TRANslation (dién dich cong thitc, hay con
goi 1& cong thic dich), 14 mot trong nhiing ngén ngit 1ap trinh bac cao dau tién. N6 c6 thé
st dung nhiing tén tugng trung dé biéu dién dinh lugng toan hoc va viét cac cong thiic
toan hoc duéi dang thic hgp 1y ¢6 thé hiéu duge, nhu X = (-B+DELTA)/(2*A). Y tudng
cua FORTRAN dugc John Backus dé xuit vao khoang cudi nam 1953 6 New York, va
chuong trinh FORTRAN dau tién da duge chay vao thang 4 nam 1957.

K& tit d6, viéc st dung FORTRAN da nhanh chéng dudc phé bién réng rai. Piéu d6
doi héi cAn phai sém tiéu chuin hoa né sao cho chuong trinh viét ra phai bao dam chay
dude ¢ moi noi. Vao nam 1966, 1an dau tién phién ban chuén cta ngon ngit 1ap trinh nay
duge 4n hanh. Phién ban nay, nhu da biét, 13 Fortran 66 (chinh x4c hon 14 FORTRAN 66,
nhung thuc t&€ ngudsi ta cho cach viét hoa 1a khong trang trong). Phién ban chuin méi sau
d6, Fortran 77, dudc 4&n hanh vao nam 1978. Khong bing long véi su canh tranh ctaa céc
ngdn ngit méi khac, nhu Pascal va C, FORTRAN tiép tuc phat trién mot cach manh mé.
Va phién ban chudn gan day, FORTRAN 90 (ho#c Fortran 90), véi nhiéu déc tinh dot
pha, da ra doi vao thang 8 nam 1991. Cho dén nay, FORTRAN da phat trién dén nhiing
phién ban méi hon, nhu FORTRAN 95, FORTRAN 2003. Trong khuén khé quyén sach
nay ching téi chi han ché trinh bay nhiing kién thiic co ban cia FORTRAN 90. Nhiing
phan bé sung cta cac phién ban sau so véi FORTRAN 90 khéong nhiéu va cting chua qua
can thiét phai dua vao day. Trong mot s6 tinh hudng cu thé, dé gitp ngudi doc da ting
lam quen v6i FORTRAN 77 hoéc cin c6 thém kién thic dé doc nhiing chuong trinh cta
ngudi khac viét bang FORTRAN 77, chiing tbi s& c¢6 thém nhiing ghi chd “md réng” thich
hop. Nhitng ngudi thanh thao Fortran muén quan tdm dén lich st phét trién cta ngén
ngit 14p trinh nay c6 thé tham khao thém cudn Fortran 90 Explained, Oxford University
Press (Oxford, 1990) cua Michael Metcalf va John ReidMetcalf va Reid.

Nhu da néi 6 trén, chinh x4ac hon nén viét ngén ngit FORTRAN, nhung do “sé thich
tuy tién”, 6 day ching téi ciing sé viét Fortran thay cho cach viet FORTRAN.

Quyén sach dugc bd cuc trong 9 chuong. Chuong 1: Nhiing yéu t6 co ban ctia ngén
ngti Fortran. Trong chuong nay trinh bay cach chay mot chuong trinh Fortran, cdu tric
chung ctia mot chuong trinh, cdu tric cau 1énh, cac kiéu di kiéu, biéu thic s6, cAu lénh
gan, cac lénh vao ra don gian va cach st dung ham trong Fortran. Chuong 2: Céc cau
lénh co ban ctia Fortran. O day trinh bay céc cau lénh chu trinh (DO Loops), 1énh ré
nhanh véi IF va SELECT CASE, cach st dung két hgp DO va IF va mot s6 thao tac véi
hang va bién ky tu (CHARACTER). Chuong 3: Cac ciu tric mé rong. Chuong nay trinh
bay nhiing kién thic lién quan dén chu trinh DO téng quat va chu trinh DO 1ong nhau,

c&u trac IF téng quat va cdu trdc IF 16ng nhau, chu trinh ngam, dinh dang di liéu bing
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lénh FORMAT va chu trinh ldp khong xac dinh. Chuong 4: Chuong trinh con va modul.
Chuong nay dé cap dén nhiing khai niém vé thu vién cac ham chuén cta Fortran, cac
chuong trinh con trong, chuong trinh con ngoai va modul, vA mdt s6 kién thiic khac.
Chuong 5 trinh bay nhiing kién thtic vé mang trong Fortran, nhu cach khai b4do mang,
luu trit mang trong bd nhd va truy cap dén cac phan ti mang. Chuong 6 trinh bay vé
bién ky tu va xi 1y bién ky tu. Chuong 7 cung cap nhiing kién thiic vé file, nhu phan loai
file, t6 chtic dit liéu trong file, cac lénh vao ra dit liéu véi file. Chuong 8: Mot s6 kién thiic
md rong. o) day trinh bay cach khai bdo duing chung b6 nhé va ting dung, chuong trinh
con BLOCK DATA, cau truc dii liéu do ngusi dung dinh nghia va mot s6 cau lénh thuong
gép khac. Chuong 9 dan ra mot s6 bai toan thong dung, nhu 16p cac bai toan thong ké,
cac bai toan vé ma tran, tuong quan va héi qui tuyén tinh, phuong phap s6. Cudi mébi

chuong 14 hé thong cac bai tap tu giai, nham cting ¢d nhiing kién thic c6 lién quan.

Phén cudi ctia quyén séch 1a mét s6 phu luc, gitp ban doc c6 thé tra cttu nhanh ¥
nghia hé théng cic cau lénh ciing nhu cac ham va tha tuc cia Fortran trong qua trinh

lap trinh.
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CHUONG 1. NHUNG YEU TO COG BAN
CUA NGON NGU FORTRAN

1.1 CHAY MOT CHUONG TRINH FORTRAN

Ciing nhu khi bat ddu hoc mot ngon ngii 1ap trinh nao khac, néu 1a ngudi méi lam
quen véi Fortran, ta nén chay cac chuong trinh vi du trong phan nay cang sém cang tot,
khéng cin cd géng hiéu mét cach chi tiét ching lam viéc nhu thé nao. Viée giai thich
ching sé dudc giéi thiéu din din 6 cac phan sau. Pé chay dugdc cac chuong trinh nay
trude hét ta can phai c6 mot bdo phadn mém bién dich va da dudc cai dit trén hé thong
may tinh. Ngoai ra, ta cling cAn phai 1am quen véi b phadn mém nay, phai biét cach soan
thao cac chuong trinh Fortran va bién dich réi chay né nhu thé nao. Viéc 1am quen nay
khong mat nhiéu thoi gian va cling kha don gidn, nén khong dude trinh bay ¢ day. Hon
niia, vi Fortran c6 thé lam viéc trén nhiéu hé diéu hanh khéac nhau, nhu cac dong UNIX,
LINUX, WINDOWS, DOS,... va né cling c6 nhiéu phién ban khac nhau d6i véi tiing hé
diéu hanh, nén sé khong diy da néu chi trinh bay ¢ day mot hodc mot vai trudng hop.

Chuong trinh sau day sé dua ra 10i chao miing, néu ta dua tén ctia minh vao khi
dugce hoi:

Vi du 1.1 Chuong trinh lam quen

! Vi du mo dau

! Loi Chao mung!

CHARACTER NAME*20

PRINT*, 'Ten ban la gi?'
READ*, NAME

PRINT*, 'Xin chao ban ', NAME
END

Két qua nhan dudgc trén man hinh khi chay chuong trinh nay nhu sau (cau tra 10i 1a
dong chti in nghiéng):

Ten ban la gi?

Nam

Xin chao ban Nam

Tuy nhién, véi chuong trinh trén, néu ta gd tén minh day du ca Ho va tén, va gitia
céc tit ¢6 ddu cach thi két qua c6 thé hoi bat ngd ddy. Nhung khéng sao, ching ta sé tim
hiéu van dé nay sau.

Luu ¥ rang, trong doan chuong trinh trén cac tit tiéng Viét dude viet dusi dang
khéng d&u, vi khong phai khi nao ta ciing c6 thé gb tiéng Viét c6 déu, va khong phai khi
nao két qua hién thi trén man hinh may tinh ciing bang tiéng Viét c6 d4u. Béi vay, trong
da s6 truong hgp, nhiing cau, tit tiéng Viét xuat hién trong cac chuong trinh vi du sé dugc
dung tiéng Viét khong ddu. C6 thé diéu nay sé gay kho chiu khi so sanh Fortran véi mot
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s6 ngdn ngii khac. Nhung ta sé cam thay tu hai long v6i khiém khuyét nho nay so véi

kha ning tuyét voi cua Fortran.

Chuong trinh sau day cho phép tinh gii tri cia ham A@®) = 174.6(t —1981.2)3 khi
nhap vao gia tri ciia bién ¢

Vidu 1.2: Tinh gi4 tri cia ham
|

PROGRAM TinhHam
! Tinh gia tri ham A(t)=174.6*(t-1981.2)**3

INTEGER T ! Bién nguyén luu gid tri bién t

REAL A ! Bién thuc luu gia tri ham A(t)
PRINT*,’Cho gia tri cua bien t:’

READ*, T

A =174.6 * (T - 1981.2) ** 3

PRINT*, 'Gia tri ham A(t) khi t= ', T, ' 1la : ', A

END PROGRAM TinhHam
Khi chay chuong trinh nay, trén man hinh sé xuit hién dong chii (phia dudi dong
nay la con tré man hinh (J) nh&p nhay):

Cho gia tri cua bien t:
O

Néu dua vao gia tri 2000 (cho bién ¢) ta sé nhan dugc két qua:

Gia tri ham A(t) khi t = 2000 1la : 1.1601688E+06

Gia tri két qua ciia ham dugc in ra duéi dang ky hiéu khoa hoc E+06, c6 nghia 1a s6
trude d6 nhan véi 10 luy thia 6, ttc 1a tri s6 ciia A(2) vao khoang 1,16 triéu. Bay gio ta
hay chay chuong trinh nay nhiéu 1an, mdi 14n thay d6i gia tri cta bién ¢ va thi tim xem
khi nao thi gia tri cia ham A(¢#) sé dat khoang 10 triéu. Sau d6, hay tht go nham gia tri
caa ¢ (vi du g6 vao 2,000 thay vi go 2000) dé xem Fortran phan tng lai nhu thé néo.

Mot vi du khéac, gid st ta ¢6 1000 dola gui tiét kiém trong ngan hang véi 1ai suat 9%

modi ndm. Vay, sau mdt nam sé tién sé c6 trong ngan hang bang bao nhiéu?

Dé 1ap chuong trinh cho may tinh giai bai toan nay trude hét cAn phai lam rd van
dé vé mat nguyén tic. Nhan thay ring, s6 tién sé c6 sau mot nam sé 1a téng caa so tién
goc da gui va s6 tién 1ai sé c6. Nhu vay, 1égic cac budc thuc hién bai toan sé 1a:

1) Nhap s6 liéu vao may (s6 tién goc va lai suat)

2) Tinh tién 14i (ttc 9% caa 1000, bang 90)

3) Cong tién lai vao s6 tién goc (90 + 1000, tiic 1090)

4) In (hién thi) s6 tién sé c6 sau mot nam.

Véi 16gic d6, ta c6 thé viét chuong trinh nhu sau:

Vi du 1.3: Tinh tién gti tiét kiém

! Chuong trinh nay khong nhap du lieu tu ban phim
12



PROGRAM TinhTien

! Tinh tien gui tiet kiem

REAL SoTien, TienLai, LaiSuat

SoTien = 1000.0 ! S6 tién gdc ban dau
LaiSuat = 0.09 ! Lai suat

TienLai = LaiSuat * SoTien

SoTien = SoTien + Tienlai

PRINT*, 'So tien se co sau mot nam:', SoTien
END PROGRAM TinhTien

Ta gd chuong trinh nay vao may réi chay tinh, va chi ¥y ring ¢ ddy may khong doi
héi phai nhap dau vao (input) ti ban phim nhu vi du trudc day (Tai sao?). K&t qua nhan

dugc trén man hinh sé la:
So tien se co sau mot nam: 1.0900000E+03

Sé rat c6 ich néu ta cd ging thuc hién lap lai nhiéu 1an cac vi du trén day, mdi lan
nhu vay thu stia ddi mét it trong chuong trinh va theo déi xem két qua thay d6i nhu thé
nao. Diéu d6 sé sé gitp cho ta tu tin hon khi tiép can véi nhiing ndi dung sau nay cua

Fortran.

Bay gid ta tim hiéu xem trong qua trinh thuc hién, cac chuong trinh Fortran sé lam
nhiing gi. N6i chung, sau khi g& 10i chuong trinh (source code) va tién hanh chay (run) né
trong méi truong cua hé diéu hanh may tinh thich hgp (da cai dat phan mém Fortran), sé
c6 hai qua trinh tach biét xay ra. Pau tién, chuong trinh dude bién dich (compile), ttc 1a
mdi cdu lénh dudc dich (translated) sang ma may (machine code) sao cho may tinh c6 thé
hiéu dude. Qua trinh nay xay ra nhu sau. Trudc hét cic ciu lénh cta chuong trinh sé
duge kiém tra vé ct phéap (Syntax). Néu khong c6 181, ching sé duge dich sang ma may va
luu trii vao mot file goi 1a déi tuong (Object) hay dich. Sau d6 ching sé dudc lién két
(Link) v6i hé théng thu vién chuén cta Fortran dé tao thanh file ¢6 thé thuc hién
(executable) duge. Néu chuong trinh con 181, cac 161 sé dugc chi ra va qua trinh bién dich
két thic ma khong tao dudgc file dich, va do d6 khong x4y ra qua trinh thd hai. Néu qua
trinh th nhat thuc hién thanh céng thi chuyén sang qué trinh thi hai, trong dé chuong
trinh da dich (ttc file ¢6 thé thuc hién dugde) sé dude thuc hién (executed). O bude nay mbi
mot chi thi da dich ctia chuong trinh sé 1an lugt dugc thuc hién theo qui tic da lap.

Bo chuong trinh thuc hién tron ven qua trinh thi nhat (ttc 1a cho dén khi tao dugc
file c6 thé thuc hién — executable) thudng goi 1a trinh bién dich (compiler).

Trong khi bién dich, khong gian b6 nhé RAM ctia may tinh dinh vi cho moi di liéu
sé& duge phat sinh béi chuong trinh. Phan bé nhé nay c¢6 thé hiéu nhu l1a nhiing “vang” bd
nhé khu trd ma mdi mot trong ching, tai mot thoi diém, chi c6 thé xac dinh mét gia tri
dii lidu. Cac bo nhé khu trd nay dugec tham chiéu dén bdi cac tén ky hiéu (dinh danh)
trong chuong trinh. Béi vay, cdu lénh:

SoTien = 1000.0

13



12 cap phat s6 1000.0 d&n vi tri bd nhé c6 tén SoTien. Vi noi dung ciia SoTien c6 thé
thay ddi trong khi chuong trinh chay nén né dudc goi 1a bién (variable).

Vé hinh thtic, chuong trinh tinh tién gui tiét kiém (vi du 1.3) trén day dugc bién
dich nhu sau:

1) Dua s6 1000 vao vi tri bd nhé SoTien

2) Dua s6 0.09 vao vi tri bo nhé LaiSuat

3) Nhan néi dung ctia LaiSuat véi ndi dung ciia SoTien va dua két qua vao vi tri
b6 nhé TienLai

4) Cong ndi dung cua SoTien véi noi dung cua TienLai va dua két qua vao
SoTien

5) In (hién thi) théng bao ndi dung cia SoTien

6) Két thuc.

Khi chay chuong trinh, cac cdu lénh dich nay dugc thuc hién theo thi tu tu trén
xuong duéi. Qua trinh thuc hién, cac vi tri bd nhé duge st dung sé c6 nhiing gia tri sau:

SoTien : 1000
LaiSuat: 0.09
TienLai: 90

SoTien : 1090

Chu y ring noi dung ban dau ctia SoTien da bi thay thé bdi gia tri méi.

Cau lénh PROGRAM 6 dong tht hai trong vi du 1.3 mé dau cho chuong trinh. N6 la
cdu lénh tuy chon, va c6 thé kém theo tén tuy y. Dong tha nhét va dong thi ba, bt dau
v6i dau chdm than, 1a l0i gidi thich, c6 1gi cho ngudi doc chuong trinh, va khong anh
hudng gi t6i chuong trinh dich. Cac bién trong chuong trinh c6 thé c6 cac kiéu (type) khac
nhau; cdu lénh REAL trong vi du nay la khai bao kiéu. Cac dong tréng (néu cé) trong
chuong trinh dugc xem nhu nhiing cdu 1énh khéng thuc hién (non-executable), tiic la
khéng c6 tac dong nao duge thuc hién, c6 thé chén thém viao dé cho chuong trinh duge

sang stia, khong réi méat.

BAay gid ta hay thi 1am lai vi du nay nhu sau.

1) Chay chuong trinh va ghi nhd lai két qua

2) Thay d6i cdu lénh thuyc hién SoTien = 1000.0 bdi ciu lénh SoTien =
2000.0 va chay lai chuong trinh. R6 rang c6 thé hiéu duge tai sao két qua méi lai khac
vé6i két qua trude doé.

3) Tiép dén, loai bé dong lénh

SoTien = SoTien + Tienlai
va chay lai chuong trinh. K&t qua nhan dugc 14 sd tién khong thay déi! Nhu vay, do loai
b6 dong 1énh
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SoTien = SoTien + Tienlai
nén s6 tién 1ai sé khong dude cong vao, tiic ndi dung bd nhé ctia bién SoTien khong dude

cap nhat.

Tém lai, dé giai mot bai toan bing lap trinh véi ngdn ngii Fortran ta cin thuc hién
theo trinh tu cac budc sau:

1) Phan tich bai toan, xac dinh thuat giai, cac budc thuc hién va trinh tu thuyc hién
cac bude. Pay 1a budce hét siic quan trong, vi né quyét dinh su ding din vé mit logic cia
viéc giai bai toan. Do d6, néi chung ta nén lap mot dan bai cu thé va biéu dién né qua céc
s0 do (thudng goi 14 so @6 khéi)

2) Soan thao mé& ngudn ctia chuong trinh (chuong trinh nguén, hay 16i chuong
trinh), tic 14 ngbén ngii hoa cac thuat giai, theo ding trinh tu da lap va luu vao mot (hoic

mot s6) file véi phan md rong 1a *.f90 (hoac *.f, *.for, ngdm dinh d6i v6i Fortran 77).

3) Tién hanh bién dich chuong trinh. O budc nay néu chuong trinh van con 15i ct
phap ta sé quay lai bude 2) dé chinh stia rdi tiép tuc bién dich lai chuong trinh. Qué trinh
cti ti€p dién cho dén khi trinh bién dich tao dudgc file dich (Ojective file) va thuc hién lién
két (link) dé nhan dugc file thuc hién (executable file).

4) Chay chuong trinh (ttc chay file thuc hién) dé nhan duge két qua. Sau khi nhan
duge két qua tinh ta cAn phan tich, xem xét tinh hop 1y, ding din cta né. Néu két qua
khoéng phui hop can phai xem xét lai budc 1) va budc 2).

1.2 CAU TRUC CHUNG CUA MOT CHUONG TRINH FORTRAN

Cau tric chung cia mot chuong trinh Fortran don gidn nhu sau (nhiing phan dat

trong d&u ngodc vudng 1a tuy chon, cé thé ¢, ciing c6 thé khéng):

[PROGRAM TenChuongTrinh]
[Cac_cau_lenh khai_bao]
[Cac_cau_lenh thuc_hien]

END [PROGRAM [TenChuongTrinh]]

Nhu déa thay, chi c6 mot cAu lénh bat budc trong chuong trinh Fortran 14 END. Cau
lénh nay bao cho chuong trinh dich ring khéng con cau lénh nao hon nita dé dich.

Ky hiéu
END [PROGRAM [TenChuongTrinh]]
c6 nghia ring c6 thé bé qua TenChuongTrinh trong ciu lénh END, nhung néu cb

TenChuongTrinh thi tit khod PROGRAM la bit budc.

TenChuongTrinh 1a tén cua chuong trinh, thuong duge dat mot cach tuy y sao cho
mang tinh goi nhé, rang chuong trinh sé giai quyét van dé gi. Cac_cau_lenh_khai_bao

1a nhiing c4u lénh khai bao bién, hing,... va kiéu di liéu tuong tng cia ching dé trinh
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bién dich cdp phat boé nhé, phan ludng xt 1y. Cac_cau_lenh_thuc_hien la nhiing ciau
lénh x4ac dinh qui téc va trinh tu thuc hién tinh toan, xu ly dé dat dugc két qua.

Trong c&u trdc trén, cac muc (néu c6) bat bude phai xudt hién theo trinh tu nhu da
mo ta. C6 nghia 14 sau cau lénh mé ta tén chuong trinh sé 1a cac cau lénh khai bao, tiép
theo 14 cac cau 1énh thyc hién. CAu lénh END phai dét 6 cudi chuong trinh.

1.3 CAU TRUC CAU LENH

Dang cau 1énh co ban cta moi chuong trinh Fortran 90 c6 thé gom tit 0 dén 132 ky
tu (cAu lénh c6 thé 1a tréng réng; cAu lénh trong réng lam cho chuong trinh d& doc hon
bdi su phan cach logic gitia cac doan). D61 véi phién ban Fortran 77 va cac phién ban
truée d6, noi dung cac cau lénh phai bat dau tit cot thi 7 va kéo dai t6i da dén cot tha 72.
Néu cau lénh c6 ndi dung dai hon, né sé duge ngit xudng dong duéi, va ¢ dong ndi tiép
nay phai c6 mot ky tu bat ky (khac ddu cach) xuat hién 6 cot thi 6. Ban doc can luu ¥ dic
diém nay khi stt dung cac chuong trinh ctia ngusi khac, ho#c ciia chinh minh, 1ap trinh

v6i cac phién ban Fortran 77 va truée dé. Fortran 90 khong c6 su han ché doé.

Mot cau lénh ciing c6 thé ¢6 nhan. Nhan 14 mét s6 nguyén duong trong khoang
1-99999. Nhan (néu c6) phai 14 duy nhat trong mot chuong trinh va phai dit 6 dau cau
lénh, phan cach v6i ndi dung cau lénh bdi it nhat mot dau cach. D61 véi Fortran 77 va cac

phién ban trudc, nhan duge ghi vao cac cot 1-5.

T4t ca cac cau lénh, trit cdu lénh gdn (vi du Sotien = 1000.0), déu bat dau bang
cac tit khoa (keyword). Trén day ching ta da gip mot s6 tit khoa nhu END, PRINT,
PROGRAM, va REAL.

N6i chung trén mdi dong c¢6 mot cadu lénh. Tuy nhién, nhiéu cau lénh ciing c6 thé
xuét hién trén mét dong, nhung ching phai duge phan cach nhau bdi cdc ddu chdm phay

(). D& cho rd rang, chi nén viét nhiing cau lénh gan rat ngin, nhu:
A=1;B=1;C=1

Nhiing cau lénh dai c6 thé dudc viét trén nhiéu dong va phai c6 ky hiéu néi dong (sé
dugc trinh bay dudi day).

1.3.1 Y nghia cta dau cach (Blank)

N6i chung cac d&u cach la khong quan trong, ta c6 thé st dung ching dé lam cho
chuong trinh dé doc hon bing cach viét thut cau 1énh vao (thém d&u cach vao phia bén
trai) hodc chén vao giiia cac cau lénh. Tuy nhién, ciing c6 nhiing ché khong dude phép
chén d4u cach vao, nhu cac qui uéc vé cach vidt tit khéa, tén bién,... ma ta goi 1a cac ky
hiéu qui udc.

Ky hiéu qui uée trong Fortran 90 1a mot chudi lién tiép céc ky tu c6 ¥ nghia, chéng
han cac nhan, cac tw khoa, tén, h(ing,... Nhu vay, cac cach viét INTE GER, So Tien va <
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= 14 khong dudc phép (<= 1a mdt phép toan), vi gitia ching c6 dau cach khong hop 1é,
trong khi A * B thi dugc phép va giéng nhu A*B.

Tuy nhién, tén, hang hodc nhan can phai dude phan cach véi cac tit khoa, tén, hing
hodc nhan khac it nhat mdt ddu cach. Nhu vay REALX va 30CONTINUE 1a khéng duge
phép (vi X 1a bién, con 30 1a nhén).

1.3.2 Loi chua thich

Moi ky tu theo sau ddu chdm than (!) (ngoai trit trong xau ky tu) 14 161 ch thich, va
duge chuong trinh dich bé qua. Toan b ndi dung trén ciung mot dong c6 thé 1a 16i cha
thich. Dong tring ciing duge dich nhu dong chi thich. Loi chu thich ¢6 thé duge dung mot
cach tuy y dé lam cho chuong trinh dé doc.

Doi véi Fortran 77, néu cét dau tién cé ky tu “C” hoidc “c” thi ndi dung chiia trén
dong d6 sé& duge hiéu 14 1i chu thich. Qui tc nay khong duge Fortran 90 cha&p nhan.
Nhung thay cho cac ky tu “C” hodc “c", néu st dung ky tu dau cham than thi ching lai
tuong duong nhau.

1.3.3 Dong néi tiép

Né&u cau lénh qua dai né c6 thé duge chuyén mot phan xudng dong tiép theo bing
cach thém ky hiéu néi dong (&) vao cudi ciing cta dong trude khi ngit phan con lai xuéng
dong duéi. Vi du:

A =174.6 * &

(T - 1981.2) ** 3

Nhu da néi 6 trén, Fortran 77 st dung cot thi 6 lam cot néi dong, do d6é cach

chuyén tiép dong cta Fortran 90 sé khong tuong thich véi Fortran 77.

D4u & tai cudi cia dong chi thich sé khong duge hiéu 1a su néi tiép cua dong chu
thich, vi khi d6 & dudc xem nhu 14 mét phan cta chu thich.

1.4 KIEU DU KIEU

Nhu da thdy trén day, cac chuong trinh Fortran thudng duge bat ddu bang cac cau
1énh khai b4o bién, hing va kiéu di liéu cia ching. Khai niém kiéu di lidu (data type) 1a
khai niém co ban trong Fortran 90. Kiéu dit liéu bao gom tap hop cac gia tri dit liéu
(chéng han, toan bd cac s6), cach thic biu thi ching (vi du, -2, 0, 999), va tap hop cac
phép toan (vi du, phép toan s6 hoc) cho phép xuat hién trong ching.

Fortran 90 dinh nghia 5 kiéu dii liéu chuén, dugc chia thanh hai 16p 1a 16p céc kiéu
s6 (numeric) gdm sb6 nguyén (integer), s6 thuc (real) va sé phtic (complex), va 16p cac

kiéu khong phai s (non-numeric) gbm kiéu ky tu (character) va kiéu logic (logical).
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Lién k&t v6i mdi kiéu dit liéu 1a cac loai (kind) dit liéu. V& co ban diéu dé lién quan
dén kha nang luu trit va biéu dién gia tri di liéu. Chéng han, c6 thé c6 hai loai s6 nguyén
(integer): s6 nguyén ngin va sé nguyén dai. Ching ta sé dé cap dén van dé nay sau hon

¢ cac phan sau.

Ngoai cac kiéu dii liéu chuéin trén day, ta c6 thé dinh nghia cho riéng minh cdc kiéu

di lidu khdc, ching c6 thé cé cic tap gia tri va cac phép toan riéng.

Gén lién v6i cac kiéu dit liéu con c6 cac thude tinh dit liéu. Fortran dinh nghia kha

nhiéu thuéc tinh, sau day 1a mot s6 thudc tinh théng dung:

— PARAMETER: thudc tinh hang,

DIMENSION: thudc tinh mdng,

ALLOCATABLE: thudc tinh cdp phdt déng,

POINTER: thudc tinh con tro,

Thudc tinh cé thé dude dung di kém véi cAu lénh khai bao kiéu dit liéu dé mo ta
kiéu dit liéu cta bién, hdng. Trong nhiéu trudng hgp thudc tinh ciing c6 thé duge dung
doc 1ap nhu nhtng cdu 1énh khai bao.

1.4.1 Lép cac kiéu s6 (Integer, Real, Complex)

a. Kiéu sé' nguyén

Dii liéu ¢6 kiéu s6 nguyén 1a nhiing dii liéu nhan céc gié tri thudc tap s6 nguyén, vi
duo0, 1, 2, 3,..., =5, —10,... D6 1a tap hop cac s§ ¢6 thé “dm dugc” hay tap cé thi tu, tic 1a
mét s6 nguyén bat ky luén c6 mot s6 lién trude va mot s6 lién sau. Pé khai bao bién hosc
hing c6 kiéu s6 nguyén ta st dung cau lénh:

INTEGER [ ([KIND=]kind)][,attrs] ::] vname

Trong d6:

kind 1a loai, nhan mot trong céc gia tri 1, 2, 4 hoéc 8 (461 v6i UNIX hodc LINUX).

attrs la thudc tinh, nhan mot, hodc nhiéu hon, trong cac gia tri PARAMETER,
DIMENSION, ALLOCATABLE, POINTER,...

vname 1a danh sach bién hoic hiing, dudc viét cach nhau béi cac ddu phay.

Tiy theo logi ma mot bién/hang nguyén sé chiém dung lugng bo nhé va pham vi gia
tri 1a 16n hay nho. Trong bang 1.1 dan ra mién gia tri hgp 1& déi véi cac loai s6 nguyén
dugc khai béo, trong d6 c6t 1 biéu thi nhiing cich c6 thé khai bao, cot 2 14 dung lugng bd
nhé bi chiém gifi ing véi cac loai sd nguyén, va cot 3 1a pham vi gii tri cua cac loai s6
nguyén tuong tng da khai bao.

Bang 1.1 Mién gia tri va dung lugng bd nhé cla kiéu s nguyén

Céach khai bao S& byte chiém giir Pham vi gia tri

INTEGER 4 —2 147 483 648 dén
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2 147 483 647

INTEGER*1 hodc 1 -128 dén 127
INTEGER (1) hoic
INTEGER (KIND=1)

INTEGER*2 hodc 2 -32 768 dén 32 767
INTEGER (2) hoic
INTEGER (KIND=2)

INTEGER*4 hosc 4 —2 147 483 648 dén
INTEGER (4) hodc 2 147 483 647
INTEGER (KIND=4)

Céac vi du sau day cho thay c6 thé st dung cac cach khac nhau dé khai bao kiéu sé’

nguyén cho cac bién, hang.

INTEGER, DIMENSION(:), POINTER :: days, hours
INTEGER(2), POINTER :: k, limit
INTEGER (1), DIMENSION(10) :: min

T4t ca cac bién duge khai bao trén day déu c6 kiu s6 nguyén. Dong tht nhat khai
bao cac bién days, hours la nhiing bién mang mdt chiéu c6 thudc tinh con tro, véi kich
thudc chua xac dinh, mdi phan tii mang 14 mot s6 nguyén 4 byte; dong thi hai khai bao
hai bién don (bién v huéng) k, limit cé thudc tinh con trd kiéu s6 nguyén loai 2 byte;
dong thi ba khai bao mot bién mang min gbm 10 phan ti, méi phan ti 1a mot s6 nguyén
loai 1 byte. Nhiing khai bao trén tuong duong véi cach khai bao duéi day:

INTEGER days, hours

INTEGER(2) k, limit

INTEGER (1) min

DIMENSION days(:), hours(:), min (10)
POINTER days, hours, k, limit

Céc bién trén ciing c6 thé duge khéi tao gia tri ban dau théng qua céac lénh khai
b4o, chdng han:

INTEGER (2) :: k=4
INTEGER (2), PARAMETER :: limit=12

Trong khai bao trén, bién limit c6 thudc tinh 14 PARAMETER nén gia tri ciia n6 sé
khong bi bién déi trong qué trinh thuc hién chuong trinh. Béi vay né duge goi 1a hdng,
khéac v6i k 1a bién. Cing c6 thé khai bao bién va hing duéi dang sau day:

INTEGER days, hours

INTEGER (2):: k=4, limit
DIMENSION days(:), hours(:)
POINTER days, hours
PARAMETER (limit=12)

V6i cach khai bao nay, cac tit khéa DIMENSION, POINTER, PARAMETER (6 ba dong
cudi) dudgc goi 1a cac lénh khai béo, dung dé dinh nghia bién, hing va thudc tinh cta
ching.

b. Kiéu s6 thuc

Kiéu sd thuc néi chung gan giong véi tap s6 thuc trong toan hoc. Khac véi kiéu s
nguyén, kiéu s6 thuc 1a tap hop “khéng dém dudc”, hay tap khong c6 thi tu. Dé biéu dién
s6 thuc Fortran 90 st dung hai phuong phap gin dung 1a d6 chinh xac don va d6 chinh
xac kép. C6 thé khai bao kiéu s8 thuc bang ciu lénh:
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REAL [ ([KIND=]kind)][[,attrs] ::] vname

Dé6i véi s6 thuc d6 chinh xac kép (hay d6 chinh xac gdp d6i) ta con c6 thé st dung
ciu lénh khai bao:
DOUBLE PRECISION [[,attrs] ::] vname

Trong d6:

kind 1aloai, nhan gi4 tri 4, 8 hodc 16 (dé1 véi UNIX ho#c LINUX).

attrs la thudc tinh, nhan mot, hodc nhiéu hon, trong cac gia tri PARAMETER,
DIMENSION, ALLOCATABLE, POINTER,...

vname 1 danh sach bién hoidc hing, viét cAch nhau bdi cac ddu phdy.

Cach khai bao, pham vi gia tri, do chinh x4c va dung lugng bo nhé bi chiém giii ting
véi tiing loai s6 thuc duge cho trong bang 1.2, trong dé cac cot 1, 2, 4 duge mo ta tuong tu
nhu cac cot 1, 2, 3 trong bang 1.1. Riéng cot thit 3 ¢ day, do s6 thuc chi duge biéu dién
gan ding nén gia tri ciia ching chi dat dude do chinh xac nhat dinh tuy theo dung lugng
6 nhé dung dé mé ta ching. Po chinh xac trong trudng hop nay dude hiéu 1a sé6 chir s6"co
thé biéu dién chinh xdc gié tri cia bién/hang thuc. Vi du, néu chay chuong trinh sau day
REAL X
X = 123456789.0

PRINT '(F30.2)', X
end

ta s& nhan dugc két qua trén man hinh la:
X= 123456800.00

Cé 18 ban doc sé& ngac nhién, vi bién x chi dudc gan gia tri réi in ra ma gia tri in ra
lai khdc v6i gia tri gan vao? Nguyén nhan ctia sy khac nhau nay 14 6 chd, ta da khai bao

bién x 1a loai s6 thuc 4 byte, do d6 chi ¢6 6 chit s6 d4u tién biéu dién chinh xAc gia tri cla

bién x.
Bang 1.2 Mién gia tri va dung lugng bd nhé cua kiéu sé thuc
S6 byte Dd chinh
Cach khai bao chiém giir xac (s Pham vi gia tri
chir sd)
REAL —3.4028235E+38 dén —1.1754944E-38;
REAL*4 4 6 0;
REAL (KIND=4) +1.1754944E-38 dén +3.4028235E+38
REAL*8 -1.797693134862316D+308 dén
REAL (KIND=8) 8 15 —2.225073858507201D—-308;
DOUBLE PRECISION 0;
+2.225073858507201D-308 dén
+1.797693134862316D+308

A N A N s . 2 2 e N 2 R ~
Sau day la mét s vi du khai bao cac bién, hang c6 kiéu s6 thuc.

! Khai bao cac bien co kieu du lieu so thuc
REAL X, Y(10)

REAL*4 A,B
REAL (KIND=8), DIMENSION (5) :: U,V
DOUBLE PRECISION, DIMENSION (:), ALLOCATABLE :: T
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REAL, PARAMETER :: R_TDat = 6370.0

Dong tht nhat khai bao mot bién don X va mot bién mang Y gom 10 phéan ti, ching
déu la nhiing s6 thuc loai 4 byte; dong thi hai khai bao hai bién don A va B 1a nhiing bién
thuc loai 4 byte; dong thi ba khai bao hai bién mang U, V, mdi bién gém 5 phan ti la
nhiing s6 thuc loai 8 byte; dong thii tu khai b4o bién mang thudc tinh doéng T c6 d6 chinh
xac gdp d6i, ttc moéi phan tii mang chi€m 8 byte; dong cudi ciing khai bao hing don
R_TDat, c6 gia tri khdi tao bing 6370.0.

c. Kiéu s6 phiic

S6 phtic dude dinh nghia nhu mét cip cé thi tw ciia hai s thuc dugde goi 1a phan
thuc va phan 4o. Dit liéu kiéu s6 phiic duge khai b4o bang cau 1énh:

COMPLEX [ ([KIND =]kind)] [[,attrs] :: ] vname

Trong d6 tham s6 kind nhéan gia tri 4 hodc 8; tham s6 attrs la mot hodc nhiéu
thuéc tinh, nhé4n cac gia tri PARAMETER, DIMENSION, ALLOCATABLE, POINTER,...;
vname la danh sach bién hoic hing, viét cach nhau bdi cac ddu phay.

Do chinh x4c va pham vi gia tri cta kiéu sé phiic 1a d6 chinh xac va pham vi gia tri
cua cic phan thuc va phan 4o. Dung lugng bé nhé chiém giit ctia mdt s6 phtic 1a dung
lugng cua hai s6 thuc. Bang 1.3 liét ké cac cach khai bao va sd byte chiém gifi ctia cac
bién, hing c6 kiéu s6 phiic.

Vi duy, cau lénh:

COMPLEX (4), DIMENSION (8) :: cz, cq
khai bao hai bién phtic cz va cq, mdi bién 14 mét mang gdm 8 phan ti phic, tic 1a 8
céap s thuc, mdi sd thuc chiém 4 byte. Cau lénh nay tuong duong véi hai cau 1énh sau:

COMPLEX (4) cz, cq
DIMENSION(8) cz, cq

Bang 1.3 Mién gia tri va dung ludng bd nhé clia kiéu sé phirc

Cach khai bao S6 byte chiém giir

COMPLEX
COMPLEX *4 8
COMPLEX (4)

COMPLEX (KIND=4)

COMPLEX *8
COMPLEX (8) 16
COMPLEX (KIND=8)
DOUBLE CPMPLEX

1.4.2 Kiéu ky tu (Character) va kiéu logic (Logical)
a. Kiéu ky tu

Kiéu ky tu c6 tap gia tri 1a cac ky tu lap thanh x4u (chudi) ky tu. Do dai caa xau la
s6 ky tu trong xau da duge khai bao. Méi ky tu trong xdu ky tu chiém 1 byte bo nhé. Do
d6, s6 byte chiém git bé nhé caa bién, hiang kiéu ky tu tuy thudc d6 dai cua xdu. Cau
lénh téng quat khai bao bién, hing kiéu ky tu c6 thé 14 mot trong cac cach sau.

Cach 1:
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CHARACTER (length) wvname

Trong d6 length la mot s6 nguyén ducng chi d6 dai cuc dai cila vname; wvname la
danh sach tén bién, hing c6 kiéu x4u ky tu, viét cach nhau bdi d&u phay.

Cach 2:
CHARACTER (typel, type..]1) [attrib[,attrib]..] :: vname

Véi type la tham s6 d6 dai va loai, nhan mot trong cic dang:

(LEN type-value)

(KIND = expr)

(KIND = expr, LEN = type-value)

([LEN =] type-value, KIND = expr)
trong d6 type-value c6 thé 1a ddu sao (*+), hing nguyén khong d&u, ho#c biéu thic
nguyén; expr 1a biéu thic x4c dinh gia tri hing nguyén tuong tng véi phuong phéap biéu
dién ky tu (chéng han, chii cai Latinh, chit cai Hylap,...).

attrib 12 mo6t hodc nhiéu thuéc tinh, viét cach nhau bdi ddu phdy. Néu chi ra
thudc tinh thi sau d6 phai st dung d&u (::). Cac thudc tinh c6 thé 1a: ALLOCATABLE,
DIMENSION, PARAMETER, POINTER, ...

Cach 3:

CHARACTER [*xchrs] vname [xlengths][(dim)] &
[/values/][,vname [xlengths][(dim)]] [/values/]

Trong d6: chrs 1a d6 dai (cuc dai) ciia cic x4u, c6 thé 1a mét s6 nguyén khong dau,
biéu thiic nguyén nidm trong ngoic don, hoic ddu sao ndm trong ngodc don (*);
lengths la d6 dai (cuc dai) cta xau, c6 thé 1a s6 nguyén khong déu, biéu thic nguyén
nam trong ngodc don, hodc ddu sao ndm trong ngoic don (¥); dim: khai bao mang, tic
vname nhu la mang; /values/ 1a liét ké cac hiang ky tu, tic gia tri clia cac bién, hing

vname.

Vi du:

CHARACTER (20) Stl, St2*30

CHARACTER wt*10, city*80, ch

CHARACTER (LEN = 10), PRIVATE :: vs
CHARACTER* (*) arg

CHARACTER name (10)*20

CHARACTER (1len=20) , dimension(10):: plume
CHARACTER (2) susan,patty,alice*12,dotty, Jjane(79)
CHARACTER*5 word /'start'/

Céc khai bao trén day c6 ¥ nghia nhu sau: bién St1 c¢6 d6 dai cuc dai bang 20 ky tu,
bién St2 c6 d6 dai cuc dai bang 30 ky tu; cAc bién wt, city, ch tuong tGng c6 do dai
cuc dai 1a 10, 80 va 1 ky tu; bién vs c6 d6 dai cuc dai bang 10 ky tu va c6 thudc tinh
PRIVATE; bién arg c6 do dai khong xac dinh; cac bién mang mot chiéu name, plume
mdi mang gom 10 phan ti, mdi phan ti 14 mot xau c6 do dai cuc dai 20 ky tu; cac bién
susan, patty, dotty cé do dai cuc dai 2 ky tu, bién alice c6 dd dai cuc dai 12 ky tu
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va bién mang jane gbém 79 phan t, mdi phan ti 14 mot xau dai 2 ky ty; bién word dai
t61 da 5 ky tu va dudc khdi tao gia tri ddu bang 'start'.

b. Kiéu logic

Dii liéu kiéu légic chi nhan céc gia tri .TRUE. hodc .FALSE. Cau lénh khai bao kiéu
dit liéu 16gic c6 dang:
LOGICAL [([KIND=]kind)] [, attrs ::] vname

Trong d6:

kind: 1a @6 dai tinh bang byte, nhan cac gia tri 1, 2, hoéc 4.

attrs: 1a cac thudc tinh, c6 thé nhan mot hodc nhiéu gia tri, phan cach nhau béi
d&u phay.

vname: Danh sach cac bién, hing, phan cach nhau bsi d4u phéy.

S6 byte chiém giti bd nhé caa kiéu di liéu logic phu thude vao loai di liéu nhu mé

ta trong bang 1.4.

Bang 1.4 Mién gia tri va dung lugng bd nhé cla ki€u logic

Cach khai bao Loai (KIND) S8 byte chiém giir
LOGICAL 4 4
LOGICAL*1 hoac
LOGICAL (1) hoic 1 1

LOGICAL (KIND=1)

LOGICAL*2 hodc
LOGICAL (2) hodic 2 4
LOGICAL (KIND=2)

LOGICAL*4 hodc
LOGICAL (4) hodic 4 4
LOGICAL (KIND=4)

Vi du, cac ciu lénh sau day khai bao céc bién c6 kiéu logic dudi cac dang khac nhau:

LOGICAL, ALLOCATABLE :: flagl, flag2
LOGICAL (2), SAVE :: doit, dont = .FALSE.
LOGICAL switch

Cach khai bao d6 hoan toan tuong duong véi cac cdu 1énh khai bao sau day:

LOGICAL flagl, flag2

LOGICAL (2) doit, dont = .FALSE.
ALLOCATABLE flagl, flag2

SAVE doit, dont

1.4.3 Phép toan trén cac kiéu dit liéu

Trong cac vi du truée day ta da thay mot s§ biéu thic viét bang ngon ngi Fortran
trong d6 c6 st dung mdt s6 phép toan, nhu phép nhan hai s6, phép cong hai s6,... Tuy
nhién, véi cac kiéu dit lieu khac nhau, cic phép toan trén ching ciing ¢6 thé khac nhau.
Sau day sé trinh bay chi tiét hon vé van dé nay.

N6i chung, Fortran dinh nghia bén 16p phép toan tuong ting véi cac kiéu di liéu da
dugc mo ta:
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— Phép toan s6 hoc: St dung véi céac kiéu s6 nguyén, s6 thuc va sé phic.

— Phép toan quan hé, hay phép toan so sanh: St dung véi cac kiéu s6 nguyén, s6
thuc, kiéu ky tu, va ciing c6 thé d6i véi ca s6 phic trong trudng hop so sanh bang hoic
khong bang.

— Phép toan logic: St dung véi kiéu logic, va c6 thé véi ca s6 nguyén.
— Phép toan gop xau ky tu: St dung véi kiéu ky tu.

Béang 1.5 liét ké ky hiéu cac phép toan, thi tu uu tién, thi tu thuc hién trong biéu
thiic va y nghia ctia ching, trong dé thi tu uu tién dugdc xép sao cho miic uu tién cao nhat
la 1.

Bang 1.5 Pinh nghia cac phép toan trong Fortran

Ky hiéu phép Tén goilY nghia Thur tu vu Thur tu thuc hién Vi du
toan tién
Phép toan sé hoc
** Phép liy thira 1 Phai sang trai A*B
* Phép nhan 2 Trai sang phai A*B
/ Phép chia 2 Trai sang phai A/B
+ Phép cong 3 Trai sang phai A+B
- Phép trir 3 Trai sang phai A-B
Phép toan quan hé
.EQ. (== Bang - Khéng phén dinh AEQ.B;A==B
LT. (<) Nhé hon - Khéng phéan dinh ALT.B;A<B
.LE. (<=) Nh6 hon hogc béng - Khdng phén dinh ALEB;A<=B
.GT.(>) Lén hon - Khéng phan dinh A.GT.B;A>B
.GE. (>=) Lén hon hodc béng - Khdng phan dinh A.GE.B; A>=B
.NE. (/=) Khéng béng (Khac) - Khéng phan dinh ANE.B;A/=B
Phép toan logic
.NOT. Pha dinh 1 Khéng phan dinh .NOT. L1
AND. Va (Phép hdi) 2 Trai sang phai L1. AND. L2
.OR. Hodc (Phép tuyén) 3 Trai sang phai L1. OR. L2
.XOR. Hoac triét tiéu 4 Trai sang phai L1. XOR. L2
.EQV. Tuong duong 4 Trai sang phai L1. EQV. L2
.NEQV. Khéng tuong duong 4 Trai sang phai L1. NEQV. L2
Gop ky tu
I [ Gop hai xau ky ty | - | Trai sang phai | ST1// ST2

Mic du vay, trong lac viét chuong trinh ta cAn chd ¥ moét s6 diém sau day khi thuc
hién céc phép toan d6i véi cac kiéu dii liéu khac nhau:

— Trong mét biéu thic s hoc, néu cac toan hang cé ciung kiéu di lidu thi kiéu di
litu k&t qua 1a kiéu di liéu caa cac toan hang. Néu cac toan hang khac kiéu dit liéu thi
két qua nhan duge sé c6 kidu di liéu cia toan hang c6 kiéu “manh nh4t”. Ching han,
biéu thitc gdm hdn hgp ca s6 nguyén va sd thuc thi két qua sé c6 kiéu sé thuec, vi kidu s6
thuc “manh hon” kiéu s6 nguyén. Tuy nhién, khi gan két qua dé cho mét bién thi kiéu
cta két qua sé duge chuyén thanh kiéu di liéu cia bién. Vi du, néu a, b, x la cic bién

thuc, con n 14 bién nguyén thi:

a=—22.9; b=6.1 => x=a+b=-16.8; nhung n=a+b=-16
a=2.9; b=6.8 => x=a+b=9.7; nhung n=a+b = 9
Nhu da thay, gia tri ciia a+b sau khi gan cho n thi phan thap phan sé bi “chéit cut”.
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— Két qua cta biéu thic quan hé va biéu thic logic ludn ludn nhan gia tri hoic
.TRUE. hoic .FALSE.

Sau day 1a mot s6 vi du ude lugng gia tri cia biéu thiic:

2 ** 9 **x 0.5chokétqualas8

10 + 3 * 2 ** 4 — 16 / 2 chokét quala 50

3.5 > 7.2 cho két qua la .FALSE.

Néu a va b 1a hai bién logic, khi d6 cac phép toan gitia a va b sé cho két qua:

GﬁtgéfgaVé a.AND. b a.OR.b a.EQV.b a.NEQV. b a.XOR.b
i:}i%%j .TRUE. .TRUE. .TRUE. FALSE. FALSE.
;:::fg;_ FALSE. .TRUE. FALSE. .TRUE. .TRUE
1;:¢;ﬁgf FALSE. .TRUE. FALSE. .TRUE. .TRUE
i:;ﬁt?éj FALSE. FALSE. .TRUE. FALSE. FALSE

Néu ST1 va ST2 1a hai x4u ky tu nhan céc gia tri:

ST1l='Hanoi’
ST2=' — Vietnam’

thi

ST1 // ST2 sé cho két qua 12 ‘Hanoi — Vietnam’

1.5 HANG
Hang 1a nhiing ky hiéu qui udc duge st dung dé bidu thi cdc gid tri c6 kiéu riéng.

M3i kiéu dit liéu c6 mét loai hing tuong tng.

1.5.1 Hing nguyén

Hang nguyén duge st dung d8 biéu thi cac gia tri kiéu s6 nguyén thuc su. Biéu dién
don gidn nhat va ré rang nhat 1a s6 nguyén khong dau hoac c6 dau. Trong truong hop

hang nguyén duong, thi ddu 1a khong bt budc (tuy ). Vi du:
1000, 0, +753, -999999, 2501

1& nhitng hing biéu dién trong hé co s6 thap phén (co s§ 10). Cac s duong ciing c6 thé
dudc bidu dién dudi dang nhi phan (binary — ca s6 2), bat phan (octal — cd s 8) hoidc thap

luc phan (hexa — co s6 16), vi du:

trong hé co s 2 (binary): B'1011"
trong hé co sd 8 (octal): 0'0767"
trong hé co sd 16 (hexadecimal): Z'12EF'
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Trong cac biéu dién trén, c6 thé st dung chit in thudng hoic chii in hoa. D&u nhay
kép (") c6 thé dudc st dung thay cho ddu nhay don (') nhu 14 su phéan ranh giéi. Tuy
nhién, cac dang thiic nay khong dudce dung vdi cdu 1énh DATA.

1.5.2 Hiang thuc
Hing thuc dung dé biéu thi cac gié tri c6 kiéu s8 thuc va c6 hai dang.

— Dang tht nhit dude viét rat rd rang, goi 1a dang ddu phdy tinh, bao gbm mét day

s6 ¢6 chtia d&u ch&m thap phan. N6 c¢6 thé c6 d4u hoic khong dgu. Vi du:
0.09 37. 37.0 .0 -.6829135

Nhu vay, khi viét mot hing thuc, c6 thé khong c6 s6 nao phia bén trai hodc phia
bén phai ddu chdm thap phan (nhu 37. va .0), nhung chi c6 moét ddu chdm thap phin
khong théi thi khéng dudge phép.

— Dang thi hai dudgc goi 1a dang ddu phdy déng. V& co ban né bao gbm hoidc mot s6
nguyén hodc mét s thuc ddu phay tinh (c6 thé c6 ddu hosc khong) va sau d6 1a chii cai E
(hoic e), ti€p theo 1a s6 nguyén (c6 ddu hodc khong). S6 nguyén ding ding sau E 1a chi

s0 mii cta 10, ham ¥ rang d6 1a 10 luy thita ma s6 déng truée E phai nhan véi né. Vi du:

2.0E2 (2.0 x 10% = 200.0)

2E2 (2 x 10% = 200.0)

4.12E+2 (4.12 x 10" = 412.0)

-7.321E-4 (-7.321 x 10* = -0.0007321)

Hang thuc dugdc luu trit dudi dang luy thita trong bo nhé, khéng quan trong chiing
dugc viet thuc sy nhu thé nao. Béi vay, néu sd thuc c6 thé duge biéu dién duéi dang phan
6 thi ching ciing sé dugde biéu dién gin ding. Tham chi, gitia s6 nguyén va s6 thuc cé
cung gia tri, ching ciing dudc bidu dién khac nhau. Vi vu 43 1a s6 nguyén, trong khi 43.0
(hoic 43.) 1a s thuc, va ching sé dudc biéu dién khac nhau trong bd nhé.

Pham vi va d6 chinh xac ciia hing thuc khong duge chi ra mét cach chudn xac,
nhung dé chinh xac khoang 6-7 chii s6 thap phan.

1.5.3 Hang ky tu

Hang ky tw 12 mot chudi cac ky tu ndm trong cip d4u nhay don (‘) hoéc nhay kép (“
”). Ngoai trit cac ky tu diéu khién (chdng han, #27 1a ESC), nhiing ky tu khac thudc bang
ma ky tu ASCII (American Standard Code for Information Interchange — Bang md chudn
dung dé trao déi thong tin giita cdc thiét bi mdy tinh, gom 256 ky tw, ké cd cdc chit cdi, ky
tw thong thuong, ky tw diéu khién va ky tw dé hoa) déu c6 thé duge st dung dé biéu dién
hang ky tu. Bdi vi mdi ky tu trong bang ma ASCII tuong tGing véi s6 thi tu duy nhéat caa
noé, nén cac gia tri ctia hang ky tu cé su phan biét gitia chii thudng va chii hoa.

Vi du:

“HANOI” khac véi “Hanoi”, hodc “Hai Phong” khac v6i “Hai phong”,...
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Ciing cAn phan biét rd khai niém hdng ma ta vita dé cAp trén day véi hang duge
khai bao trong ciu 1énh thudc tinh PARAMETER. Khai niém hdng & day 1a nhiing gid tri cu
thé, chung c6 thé dugc gan cho bién hoic hang cé tén. Con hdng trong khai béao
PARAMETER la hdng c6 tén duge xac dinh béi tén hdng va nhan gid tri cu thé 1a hang theo
khai niém ¢ day; hang d6 sé khong bi thay déi gid tri trong qua trinh thuc hién chuong
trinh. Vi dy, hay xét doan chuong trinh sau:

REAL, PARAMETER :: X = 12.
REAL Y, Z

Y = 23.

Z =X+Y

PRINT*, X, Y, Z

END

O day, X 1a hang (c6 tén), nhan gia tri khong ddi (14 hdng s6) bang 12. Con Y va z la
céc bién, trong d6 Y dudc gan béi hang sé'co gia tri bing 23.

1.6 TEN BIEN VA TEN HANG

Ta da thay ring vi tri bd nhé c6 thé dude chi dinh béi tén tugng trung (symbolic
names), goi 1a tén bién hoic tén hdng, nhu SoTien va LaiSuat. Tén bién, tén hing cé
thé gdm 1 dén 31 ky tu, va phai bit dau béi mét chii cai tiéng Anh. Cac ky tu duge st
dung dé c&u tao tén bién, tén hing gém 26 chii cai tiéng Anh, khong phan biét chii
thuong, chii hoa, (A-Z va a-z), 10 chii s6 (0-9), va ddu gach dudi ().

Ngoai trit hang xau ky tu, Fortran khong phén biét tén viét bang chii thudng hay
chii hoa, vi du MYNAME va MyName 14 nhu nhau. Cé 1& nhiing ngudi c¢6 truyén théng lap
trinh Fortran 1ldu nam thudng viét chuong trinh chi bing chit cai in hoa. Tuy nhién ta
nén viét 1an ca chi thuong va chii hoa cho d& doc. Ching han, néu ta viét SoTien chic
chin sé d& hiéu hon 1a viét SOTIEN. Mit khac, vi Fortran 90, va ca cic phién ban méi
hon sau nay, khong khong ché& do dai tén chi 6 ky tu nhu cic phién ban ci, nén dé rd
rang, tén viét dai c6 thé sé t6t hon tén viét ngdn, vi né mang tinh g¢i nhé hon. Ching
han, nén viét SoTien thay cho cach viét don gian ST.

Sau day 1a mot s6 vi du vé cach dit tén bién, tén hang hgp 1é va khong hop 1é:

Tén hgp 1é Tén khong hop 1€
X X+Y (vi chtia ddu + 1a mot phép toan)
R2D2 SHADOW FAX (vi chiia dau cach)
Pay_Day 2A (vi ky tu dau tién la chii so)
ENDOFTHEMONTH OBI-WAN (vi chiia ddu — 14 mot phép toan)

Bién 1a vi tri bo nhé ma gia tri cia né ¢6 thé bi thay d6i trong qua trinh thuc hién
chuong trinh. Tén cta bién duge cdu tao theo qui tic trén day. Bién c¢6 kiéu va loai dit

lidu x4c dinh, duge cho béi khai bao kiéu, vi du:

INTEGER X ! X 1a bién nguyén 4 byte
REAL LaiSuat ! LaiSuat la bién thuc 4 byte
CHARACTER LETTER ! LETTER la bién ky tu d6 dai bing 1
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REAL :: A =1 ! A 12 bién thuc nhan gia tri khdéi tao 1

Cht ¥ ring, bién c¢6 thé duge khéi tao khi khai bdo n6, nhu cau 1énh cudi cing 6 vi
du trén. Trong truong hdp nay phai st dung dau hai chadm kép (: :). Gia tri cua bién duge
khdi tao theo cach nay cé thé bi thay d6i trong quéa trinh chuong trinh thuc hién.

Mic du cac bién X, LaiSuat va LETTER da dudc khai bao trong doan chuong trinh
trén, nhung gi tri ciia chiing van chua duge xac dinh. Ban doc (dic biét 1a nhiing ngudi
méi bat dau 1ap trinh) phai chd § tranh viéc tham chiéu dén céc bién chua duge xac dinh
nay, vi né c6 thé sé dan dén 16i trong ldc thuc hién chuong trinh (Run-time error), rét

khé gd ro1. Vi du, khi chay chuong trinh sau day ta sé nhan dudc két qua dung:

Real x, y, z

x = 3.0
y =2.0
z=x/y

print*, x, y, z
end
Nhung néu b6 di dong thi hai va thi ba rdi chay lai chuong trinh thi 161 Run—time error

sé xuat hién do cadu lénh z = x/y da tham chiéu dén cic bién x va y chua xac dinh.

Bién c6 thé duge xac dinh bang nhiéu cach, vi du bing viéc khdi tao né (nhu vi du
trude) hodc bing viéc gan gia tri cho né, nhu trong vi du trén diy hoidc ¢ nhiing vi du
trudec.

Bién ciing c6 thé dudc gan gia tri ban dau bang 1énh DATA sau khi da khai bao, vi
du:
REAL A, B

INTEGER I, J
DATAA, B/ 1,2 /I, 3/ 0, -1/

Cau lénh DATA trén day lan lugt gan cac gia tri 1 cho bién A, 2 cho bién B, 0 cho

bién I va -1 cho bién J.

Tén (ké ca tén bién, tén hdng va tén chuong trinh) trong chuong trinh phai 1a duy
nhat. Chang han, néu chuong trinh dugc dit tén 1a TinhTien, thi viéc khai b4o mét bién

khéc cung tén sé& dan dén 16i.

Cac bién da mo ta trong nhiing vi du d trén goi 1a cac bién vé huéng, hay bién don,
vi tai mot thoi diém ching chi luu mot gia tri don nhat. Ngoai cac bién vé hudng con cé
cac loai bién khac, chdng han bién mang. Ta s& dé cap chi tiét dén cac loai bién nay sau.

1.7 QUI TAC KIEU AN

Céac phién ban trudc ctia Fortran c6 mot qui tic dat tén ngdm dinh dugc goi 1la qui
tic kidu an (Emplicit type rule). Theo qui téc nay, cac bién bt dau bing cac chii cai I,
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J, K, L, M, Ndudc tu dong hiéu la bién c6 kiéu s nguyén (INTEGER), con cac bién bit
dau bing nhiing chit cai khac, néu khong duge khai bao rd rang, sé dude hiéu 1a bién thuc
(REAL). D& bao dam tinh tuong thich cliia cac chuong trinh viét véi cac phién ban trudc,

qui téc nay van dugdc ap dung ngdm dinh trong Fortran 90.

Tuy nhién, trong moét s tinh hudng, qui tic kiéu 4n c6 thé dAn dén 156i chuong trinh
trdm trong do nhiing so sudt dang tiéc khi dat tén bién. Gia tri thuc c6 thé dude gan mot
cach khong c6 ¥y cho bién nguyén, lam cho phan thap phan sau dau cham thap phan bi
chat cut. Vi du, néu khong khai bao kiéu REAL cho bién LaiSuat thi cAu 1énh

LaiSuat = 0.12

trong chuong trinh s& gan gia tri 0 cho bién LaiSuat, vi né duge ngdm hiéu 1a bién

nguyeén.

Dé dé phong nhiing 16i nhu vay, ngay tit ddu chuong trinh ta nén dua vao ciu

lénh sau

IMPLICIT NONE
C4u 1énh nay sé xo4 bd thudc tinh qui tic kiéu &n, do d6 tdt ca cac bién st dung
trong chuong trinh bat budc phai dudc khai bao. D6 1a cach 1ap trinh t6t, vi c6 khai bao ta

méi budce phai dé tAm dén bién va ¥y nghia cta né.
Sau day ta sé xét mot vi du vé giai bai toan chuyén dong trong trudng trong luc.

Néu mot hon da duge tung 1én thing dtng véi téc d6 ban dau u, quing dudng dich

2
s 2 . 9 , N, . . 9. ~ . t
chuyén thang ding s cua né sau thoi gian ¢ duge cho boi cong thic s(t)= ut—gT, trong

dé6 g 1a gia toc trong truong. Bo qua luc can ctia khong khi, hay tinh gi4 tri cua s, khi cho
cac gia tricua u va t.
Dé lap chuong trinh giai bai toan nay ta c6 thé hinh dung légic chuédn bi chuong

trinh nhu sau:
1) Nhap cac gia tri g, u va t vao may tinh
2) Tinh gia tri cua s theo cong thiic da cho
3) In gi4 tricua s
4) Két thuc

Nhin dan bai nay c6 thé mét s6 ngudi cho 14 né qua tAm thuong, tham chi ho cho
ring né lang phi thoi gian viét ra. Va do d6, ta sé khong 14y lam ngac nhién tai sao mét
s6 ngudi trong d6, nhat 14 nhiing ngudi méi bat dau lap trinh, lai thich lam truc tiép trén
may tinh, va lap trinh bude 2 trude bude 1, dé réi ling tung trude két qua nhan duge.
Thuc té& diéu nay rat quan trong, vi né tao cho ta théi quen phan tich bai toAn mot cach
k¥ ludng, thiét k& chuong trinh c6 tinh 16gic, va chon tén bién, kiéu bién dé khai bao mot
cach phu hgp nhét.
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Dua theo cac budc trén day ta c6 thé viét chuong trinh nhu sau:
Vi du 1.4: Chuyén dong trong trudng trong luc

PROGRAM ChuyenDongThangDung
! Chuyen dong thang dung duoi truong luc trong

IMPLICIT NONE ! Xéa bd qui tdc kiéu &n

REAL, PARAMETER :: G = 9.8 ! Gia té8c trong trudng
REAL S ! Quang dudng (m)

REAL T ! Thoi gian

REAL U ! Téc d6 ban dau (m/s)

PRINT*, ' Thoi gian Quang duong'

PRINT*

U = 60

T =6

S=U*T-G/ 2 * T ** 2
PRINT*, T, S
END PROGRAM ChuyenDongThangDung

Trudc hét, khai bao G 14 hdang, vi gia tri cta né duge xac dinh khong thay déi trong
chuong trinh va nhan gia tri bang 9.8. Vi trong chuong trinh c6 st dung cdu lénh
IMPLICIT NONE do d6 ta phai khai béo tit ca cac bién. Ban doc c6 thé kiém chiing tac
dung cta cau lénh nay biang cach tht b6 qua mét cdu lénh khai bdo bién nao d6 (thém
dgu chdm than vao dau dong lénh) va chay lai chuong trinh dé xem Fortran phan tng
nhu thé nao.

1.8 PHONG CACH LAP TRINH

Trén thuc t& c¢6 thé xay ra tinh hudng ta cin st dung lai hodc nang cap céc chuong
trinh da 1ap tu rat lau rdi, hoic khai thac cac chuong trinh do mét ngudi nao dé viét. Sé
rat kho khan néu trong chuong trinh ching c6 mot 16i chu thich nao ca. Déi véi nhiing
chuong trinh cta minh, c6 thé ta d& quén di nhiing gi minh da viét. Viéc tim hiéu lai mét
chuong trinh khong c6 nhiing 16i chu thich nhu vay d6i khi lam cho ta nan chi, khéng du

kién nhin dé thuc hién.

DPé tranh tinh trang d6, cAn phai c6 mét phong cdch ldp trinh tot. Nghia 1a trong
chuong trinh phai ¢é nhiing 16i chd thich ding chd, day dua, rd rang; trong cac cau lénh
nén chén vao nhiing dau cach hgp 1é, st dung hdp 1y cac ky tu in thuong va in hoa; gitia
cac doan chuong trinh nén cé cac dong tréng; nén phan cdp cac ciu lénh dé bd tri chung
sao cho c6 su thut, tho, dé theo doi.

Chfing han, trong cac chuong trinh dugc viét trén day, ching ta thuong dua vao
nhiing 16i chid thich mang y nghia mé ta, nhu dong mé ta chuong trinh sé lam gi, cac bién

dugc khai bao c¢6 y nghia gi,...
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1.9 BIEU THUC SO

Trong chuong trinh ChuyenDongThangDung 6 vi du 1.4 ta d3 st dung dang ma

ngudn sau:
U*XT-G/ 2 * T *x 2

DPay 1a mot vi du vé biéu thitc s6'biéu dién bing ngén ngii Fortran, 14 cong thiic lién
két cac hang, cac bién (va cac ham, nhu ham tinh cin bac hai) bing cac phép toan thich
hop. N6 chi ra qui tdc dé tinh gia tri cia mét biéu thic dai s§ thong thudng. Trong trudng
hop trén day, biéu thiic chi tinh mot gia tri don nén né dude goi 1a biéu thic vé hudng.

Thi tu thuc hién cic phép tinh trong mot bidu thic duge xac dinh bdi thi tu uu
tién cta cac phép toan. Tuy nhién, néu trong biéu thiic cé cac bd phan ndm trong ngoic
don () thi ching luén luén duge thuc hién trude tién. Chéng han, biéu thiic1 + 2 * 3
sé cho két qua 1a 7, trong khi (1 + 2) * 3 sé cho két qua la 9. Chd ¥ rang —3**2 sé cho
két qua 1a —9 cht khong phai 9.

Khi ¢6 cac phép toan cung bac uu tién xuét hién lién ti€p nhau trong biéu thic,
chiing s& dudc thuc hién theo thd tu ti trai sang phai, ngoai trit phép 1ay liiy thita. Do
d6, biéu thiic B/C*A dudc thuc hién nhu (B/C) *A ma khong phai nhu B/ (C * A) . Déi
v6i cac phép toan lay thita, thd tu thuc hién 14 tit phai sang trai. Vi du, biéu thic
A**B**C dudc thuc hién theo nguyén tic A** (B**C) .

1.9.1 Phép chia v6i s6 nguyén

D6i véi nhiing ngudi méi 1ap trinh bing Fortran, day qua la mot van dé khong don
gian, béi vi nhiéu khi két qua nhan duge cta cic biéu thiic ndm ngoai du doan cta ho.
Van dé 1a & chd, khi mot dai lugng c6 kiéu s6 nguyén (hdng, bién hoidc biéu thiic nguyén)
chia cho mot dai lugng c6 kiéu s6 nguyén khac, két qua nhan duge ciing sé cé kiéu sé
nguyeén, do phan 18 thap phan bi cit bo. Ta hay xét cac vi du sau day.

10 / 3 chokétquala 3

19 / 4 chokétquala 4

4 / 5 chokétquala O

-8 / 3 chokétquala -2

3 * 10 /7 3 chokétquala 10

10 / 3 * 3 chokétquala 9

Nhu vay, khi chia hai dai lugng nguyén cho nhau, két qua nhan dudc 1a phan
nguyén ctua thuong, con phan du bi cit bo.

1.9.2 Biéu thiic hén hop
Fortran 90 cho phép thuc hién phép tinh véi biéu thic chia cac toan hang c6 kiéu
khac nhau. Nguyén tic chung 1a cac kiéu dit liéu “yéu hon” hodc “don gian hon” bude
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phai chuyén d6i sang kiéu dit liéu “manh hon”. Vi kiéu s6 nguyén 1a don gian nhét, cho
nén trong biéu thic c6 cac toan hang nguyén va thuc thi cac toan hang nguyén phai
chuyén thanh cac toan hang c6 kiéu thuc. Tuy nhién, qua trinh chuyén d6i nay chi thuc
hién d6i vé6i tiing phép tinh ma khong nhat thiét 4p dung cho ca biéu thiec. Vi du:

10 / 3.0 chokét quala 3.33333

4. / 5 chokétquala 0.8

2**(-2) chokétquala 0, vi 2**(-2)=1/(2**2) = 1/4

Nhung biéu thic

372/ 3.0

sé cho két qua bang 0.333333 vi 3/2 dugc tinh trude, nhan gia tri nguyén bing 1.

1.10 LENH GAN. GAN HANG, GAN BIEU THUC

Lénh gan 1a cau 1énh dudc st dung phé bién nhat trong lap trinh. Cd phéap cau lénh
gan c6 dang:
vname = exXpr

Trong d6 vname 1a tén cia bién ho#c hing, expr 1a gia tri (hdng) hoic biéu thic.
Muc dich ctia cAu 1énh gan 1a tinh gia tri cia biéu thic ¢ v& phai (néu can) va gan cho
bién/hang & vé trai. Nhu vay, ddu bang (=) trong cdu lénh gan hoan toan khong c6 nghia
nhu dgu bang trong toan hoc, ma né dugc hiéu 1a ddu gdn, va nén doc 1a vname duge gan

bdi gia tri cua expr. Vi duy, cAu lénh

X=A+B
duge hiéu 12 noi dung ctia bién X dude gan bdi gia tri cta tong noi dung cia bién A va noi
dung ctia bién B. Khi thuc hién ciu lénh, may sé 14y gia tri ciia A cong véi gia tri cia B,

két qua nhan dugc sau d6 sé gan cho bién X.

Tuong tu, cdu 1énh

N=N+1
ham nghia 14 ting gi4 tri cia bién N 1én mot don vi. Puong nhién trong toan hoc biéu
thiic nay khong c6 y nghia. Tac dong cua qua trinh thuc hién cAu 1énh 1a 14y noi dung
cta bién N cong véi 1, duge bao nhiéu gan lai cho bién N.

Néu expr khong cung kiéu dii véi vname, né dudc chuyén d6i sang kiéu di liéu caa
vname trudc khi gan. C6 nghia 1a diéu d6 c6 thé dan dén sai s6 tinh toan. Vi du, gia st N

14 bién nguyén, con X va Y 1a nhiing bién thuc thi:

10. / 3 (glatrictaNséla 3)
10 / 3 (giatricua X séla 3.0)
10 /7 3. (glatricha Y séla 3.33333)

32



Su v § trong 1ap trinh nhiéu lic ciing c¢6 thé din dén két qua sai khong dang cé.
Chéng han, khi muén tinh trung binh cong hai s (vi du diém trung binh ctia hai mén
hoc), néu dit tén bién cac mon d6 1a M1 va M2 ma khong khai bdo chiing la bién thuc (tic
may sé hiéu d6 1a hai bién nguyén theo qui tic kiéu 4n), thi diém trung binh dudc xac
dinh bdi cau 1énh:

TBinh = (M1 + M2) / 2
s& bi chdt cut phan thap phan do vé& phai 1a két qua cta phép chia hai sé nguyén. Néu
tong (M14M2) khong chia hét cho 2 thi két qua nhan duge 1a sai. Nhung, néu cau lénh
trén dugc viét duéi dang:

TBinh = (M1 + M2) / 2.0
thi két qua lai hoan toan chinh xac mac du M1 va M2 van 14 nhiing bién nguyén.

Sau day 1a mot s6 vi du vé cau lénh gan.

C=(A**2+B* 2)* 05/ (2*A)

A=P* (lL+R/ 100) ** N

Cau lénh tht nhat c6 thé duge viét bing cach khac khi st dung ham thu vién SQRT
(ham 14y cin bac hai) ciia Fortran nhu sau:

C=SQRT (A** 2 +B**2) / (2*A)

Tuy nhién, khong dugc viét cau 1énh duéi dang:

C=(A* 2 +B**2)** (1/2) / (2 * A)

Bdi vi (1/2) trong biéu thic lay thita sé nhan gia tri bang 0 do phép chia hai s6 nguyén

cho nhau.

1.11 LENH VAO RA DON GIAN

Qua trinh nhan thong tin vao va két xuit thong tin ra cia may tinh dudc goi 1a qua
trinh vao ra dii liéu. Dang vao ra dii liéu don gidn nhat trong Fortran 14 st dung cac 1énh
READ* va PRINT*, va dudc goi 1 vao ra truc tiép. Cac dang vao ra dii liéu phtc tap hon
sé& dugc dé cap dén trong nhiing phan sau.

Trong cac muc trudc ta da gip cac cau lénh véi READ* va PRINT*, nhung chua giai
thich gi vé chung. O day ta sé thiy ring d6 la nhiing cau lénh rit thudng dung ma ta can

phai tim hiéu ngay.
1.11.1 Lénh vao dw liéu

Tt nhitng vi du trén nhan thay cac bién duge gan gia tri bang cach st dung cau

Iénh gan, ching han nhu trong chuong trinh TinhTien:

SoTien = 1000.0
LaiSuat = 0.09

33



Cach lam nay khong linh hoat, vi khi muén chay chuong trinh véi cac gia tri s6 tién
gobc hodc lai sudt khac nhau, mdi 14n nhu vay ta phai thay d6i truc ti€p cac cau lénh gan
nay trong chuong trinh, sau d6 bién dich lai réi méi thuc hién chuong trinh. Thay cho
cach nay ta c¢6 thé st dung cdu lénh READ* nhu sau:

READ*, SoTien, LaiSuat
Trong trudng hgp nay, khi chay chuong trinh, may sé chd ta go gid tri ctia cdc bién

ti ban phim. Cac gia tri nay c6 thé duge gb trén cing mét dong, phan cach nhau bdi cac

d&u cach, d&u phéy hoic trén cac dong khac nhau.

Dang tong quat cta 1énh READ* nhu sau:
READ*, list

Trong d6 list la danh sach bién; néu c6 nhiéu hon mot bién thi ching duge viét

cach nhau béi dgu phay.
Khi vao dit liéu v6i 1énh READ* cAn chd ¥ mot s6 diém sau.

— Mbi dong dii lidu dude gd lién tuc (khong dung ddu ENTER xudng dong) dudc goi
12 mét ban ghi. N&u dong di liéu qua dai, khong hién thi du trén mot dong man hinh, né

sé dudc tu dong “cudn” xudng dong duéi, nhung van thudc cting mot ban ghi.

— Mbi mét 1énh READ khi nhan dii liéu doi héi moét ban ghi méi. Khi nhap di liéu
vao ti ban phim, mdéi ban ghi dudec phan tach nhau bdi ddu ENTER (nhan phim
ENTER). Do d6, cau lénh:

READ*, A, B, C

sé& dugce thoa man véi mot ban ghi chtia 3 gia tri:
345

Trong khi cac cau lénh:

READ*, A
READ*, B
READ*, C

doi hoéi phai dua vao 3 ban ghi, méi ban ghi chtia 1 gia tri (tic 1a trong khi nhap di liéu
sé dung dau ENTER xuéng dong sau khi go vao mot gia tri):

3
4
5

— Khi gip mot 1énh READ méi, nhiing di liéu chua duge doc trén ban ghi hién thoi
(néu con) sé bi bd qua, va mét ban ghi méi khac sé duge tim dén dé nhan di lidu.

— Néu 1énh READ doi héi nhiéu dii liéu hon s6 dii liéu chtia trén ban ghi hién thoi né
ciing sé tim dén ban ghi méi tiép theo dé nhan tiép dit liéu. Do d6, néu dit liéu khong du

dap tng cho 1énh READ thi chuong trinh sé bi két thic véi thong bao 16i.
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Vi duy, cac ciu 1énh

READ*, A
READ*, B, C
READ*, D

véi cac ban ghi di liéu dua vao 1a (6 day mdi dong dude xem 14 mot ban ghi):

123

sé c6 hiéu qua giong nhu cac lénh gan sau:

Il
(IS I

Tic 1a cac gia tri 2, 3 trén ban ghi thii nhat, 8 trén ban ghi thi ba va 10 trén ban
ghi thi tu, bi bo qua.

1.11.2 Poc dit lidu tit file TEXT

Trén thuc t&€ thudng xay ra tinh huéng, ta dang muén kiém tra, chinh stia chuong
trinh, trong @6 méi 1an chay, chuong trinh cAn phai doc vao nhiéu s6 liéu. Ching han, khi
viét mot chuong trinh tinh trung binh cta 10 s6, chic chin ta sé cam thay rat kho chiu
néu ct phai nhap vao 10 sd tit ban phim (bing 1énh READ*) mdi khi thi lai chuong trinh.
D6 1a chua néi dén nhiing chuong trinh doi héi nhiéu di liéu hon, nhu tinh diém trung
binh chung hoc tap cho mot 16p sinh vién khoang 50 ngusi, 100 ngudi,... Dé tranh phién
phiic trong nhiing truong hgp nhu vay, Fortran cung cdp mot phuong thiic vao di liéu
kha don gian nhung rat hitu ich, 1a st dung file s6 liéu.

Y tudng 1a 6 chd, trudc khi chay chuong trinh, ta cAn phai chuén bi sé liéu va luu
ching vao mét file riéng biét trén dia. File s6 liéu nay c6 thé dude tao ra bing mot trinh
soan thao bat ky va dugc ghi lai duéi dang file TEXT (ASCII file) v6i mot tén file nao do,
chéng han SOLIEU.TXT. Khi chay chuong trinh, may sé tim dén file nay va nhéan s6 liéu
tit d6. Mudn vay, thay cho cau lénh READ*, ta st dung hai cdu lénh méi c6 chiic ning
tham chiéu dén file va doc dit liéu ti file. D& tién trinh bay, ta xét vi du don gian sau.
Gia st ta c6 file s6 liéu véi tén 1a SOLIEU.TXT ma ndi dung ciia né chi gbm 3 s6 & dong
dau tién cua file:

345
Bay gic ta hay go chuong trinh sau day vao may va chay thi:

PROGRAM ThuFile
REAL A, B, C
OPEN (1, FILE = 'SOLIEU.TXT') ! MSJ file
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READ(1, *) A, B, C ! Doc s6 liéu tu file
PRINT*, A, B, C
END

Cau lénh OPEN két noi s6 1 véi file SOLIEU.TXT trén dia. S6 1 nay dudc goi la
UNIT, mang ham nghia chi thi s6 hiéu file (hay kénh vao/ra). Cau lénh READ ¢ day (khac
v6i 1énh READ*) dinh huéng cho chuong trinh tim va doc s6 liéu trong file dugc két noi véi

UNIT 1. Thong thuong s6 UNIT nhan gia tri trong khoang 1-9999.

1.11.3 Lénh két xuat dit liéu

Lénh PRINT* 14 cau lénh rat thuan tién cho viéc két xuat thong tin khi lugng di
litu khong 16n. Théng thudng né dude st dung trong qua trinh x4y dung, phat trién
chuong trinh, ho#ic dua ra nhiing két qua tinh toan trung gian dé theo di tién trinh lam
viéc ctia chuong trinh. Dang tdng quat cta né nhu sau:

PRINT*, list

Trong d6 list c6 thé 1a danh sach hang, bién, biéu thic va xau ky tu, duge viét

cach nhau béi dgu phéy (,). Xau ky tu phai duge dit trong cip ddu nhay don (*°) hosic ddu

({ab

nhay kép (“”). Néu list la danh sach rdng thi lénh nay c6 dang don gidn 14 PRINT* va
c6 y nghia chén thém mot dong tréng. Vi du:

PRINT*

PRINT*, "Can bac hai cua ", 2, ' la', SQRT(2.0)

Sau day 14 mot s6 qui tdc chung ctia 1énh PRINT.

— Méi cAu lénh PRINT* tao ra mot ban ghi méi. Néu ndi dung ban ghi qua dai né sé

dugce “cudn” xudng cac dong tiép theo.

— D61 véi 6 thuc, tiy theo do 16n gia tri cia s6 dugde in ma chung c6 thé duge bidu
dién duéi dang d4u phéy tinh hoic d&u phay déng. Néu muén in & dang cau ky, c6 qui
cach, ta c6 thé st dung lénh dinh dang FORMAT. Vi du, dé in s6 123 .4567 dudi dang d&u
phay tinh trén 8 cot, v6i 2 chii s6 sau d&u chdm thap phan, ta cé thé viét:

X = 123.4567
PRINT 10, X
10 FORMAT( F8.2 )

Lénh dinh dang FORMAT cho phép bd tri khuén mau in theo qui cach dudc chi ra &
phan trong d4du ngoéc don. Trong vi du trén, néu muén in gia tri cia bién X kém theo
nhiing chu thich hop 1y ta c¢6 thé dua thém vao cac hang ky tu. Ching han, thay cho cau
lénh trén day ta c6 thé viét:

10 FORMAT( “Gia tri bien X = ", F8.2 )

Hang ky tu phai dugc dit trong cip dadu nhay don, hoic ddu nhay kép. Ta sé dé cap

chi tiét d&n cau lénh nay trong cic muc sau.
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Lénh PRINT* ciing c6 thé dude ding dé in mot thong bao (hing ky tu) dai qua mot
dong bang cach st dung ky tu néi dong. Vi du:

PRINT*, 'Day la cau thong bao duoc &
&viet bang lenh PRINT co noi dong'

1.11.4 K&t xuat ra may in

Néu muén két xudt ra may in, ta chi can dit tham s6 FILE=' PRN’ trong ciu lénh
OPEN va két hgp véi viéc st dung 1énh WRITE. Vi du:
OPEN (2, FILE = 'prn' )
WRITE(2, *) 'In ra may in'
PRINT*, 'In ra man hinh'

Chi y rang lénh WRITE trong trudng hop nay phai gin két véi s6 hiéu file UNIT
trong lénh OPEN. Lénh nay téng quat hon lénh PRINT. Ta sé lam quen v6i cau lénh nay &

nhiing néi dung sau.

1.12 SU DUNG HAM TRONG FORTRAN

Trén day ta da gap trudng hop tinh cin bac hai cia mét s6 duong bang ham thu
vién SQRT cua Fortran. D6 chi 14 mét trong rat nhiéu ham c6 san do trinh bién dich cung
c&p. Hé théng cdc ham nay (va ca nhiing ham do ngudi dung xay dung bé sung thém) lap
thanh mot thu vién cac ham trong (hay con goi 1a ham thu vién), cho phép ta st dung
ching nhu nhiing “hdp den” ma khong cin biét ching duge xay dung nhu thé nao. Mbi
mot ham nhu vay thuc hién mot chiic ning tinh todn khic nhau (nhu 14y cén bac hai,
tinh cosine,...) va cho mdt gia tri két qua. Cac ham nay dugc tham chiéu truc tiép trong
céc bidu thic. Khi tinh biéu thiic, ham sé duge thuc hién theo trinh tu thuat toan da xay

dung va gia tri tinh dudc cia ham sé thay thé vi tri tham chiéu dén ham.

Vi du, xét doan chudng trinh sau:

REAL X, Y
X =16.0
Y = 5.6 + SORT (X)
PRINT*, X, Y
END

Trong chuong trinh nay, dé tinh gia tri cia Y, cAn phai tinh SQRT(X). Vi X =
16.0 nén ham SQRT (X) = SQRT(16.0) sé cho két qua 1a v/16.0 =4.0. Do ds, ¥ = 5.6
+ 4.0 = 9.6. Mic du vay ta hoan toan khong biét cach tinh cén bac hai ma ham SQRT
thuc hién nhu thé ndo. Va ta st dung ham SQRT dé tinh can béc hai cia mét s6 X nao dé

nhu 14 mét su thita nhan tinh ddng din, chinh xac cia né.

Fortran cung c&p cho ta mét thu vién cac ham kha phong phid. Dé tién st dung khi

trinh bay 6 cac phan sau, trong bang 1.6 néu ra mot s ham thong dung nhat.
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Khi st dung cac ham thu vién ta can dic biét chd y dén tinh nang ctua ching. Vi
du, cAc ham INT va NINT dugc st dung dé déi s thuc thanh s6 nguyén, nhung ham INT

& cit bo phan thap phan trong khi ham NINT lam tron s6 thuc dén s6 nguyén gan nhéit:

INT(5.3) 1la 5
INT(5.8) 1la 5

INT(—5.3) la —5
INT(—5.8) la —5

NINT(5.3) 1a 5
NINT(5.8) la 6

NINT(—5.3) la —5
NINT(—5.8) la —6

Bang 1.6 Mot s& ham thu vién thudng dung cua Fortran

Tén ham Kiéu dif liéu cta |  Kiéu dir liéu
va 16i goi ham Chirc ning cia ham dai sé cla két qua

INT (X) Chuyén s8 X thanh s& nguyén sau | REAL INTEGER
khi chit cut phan thap phan

NINT (X) Lam tron s6 X dén sd nguyén gan REAL INTEGER
nhat

REAL (X) Chuyén s& nguyén X thanh sé thuc | INTEGER REAL

ABS (X) Tim gia tri tuyét déi cta X REAL REAL

IABS (X) Tim gia tri tuyét d&i cia X INTEGER INTEGER

SQRT (X) Tinh cin bac hai cda X REAL REAL

EXP (X) Tinh & REAL REAL

ALOG (X) Tinh InX (logarit tu nhién) REAL REAL

ALOG10 (X) Tinh IgX (logarit thap phan) REAL REAL

SIN (X) Tinh Sine clia X REAL REAL

COS (X) Tinh Cosine clia X REAL REAL

TAN (X) Tinh Tang clia X REAL REAL

MOD (X,Y) Tinh phan du cta phép chia haisé | INTEGER INTEGER
nguyén X/Y

MAXO(X,,.... Xy) Tim gia tri I6n nhat cla day s& INTEGER INTEGER
XypeenrXy

MINO(X,,...,X,) Tim gia tri nhé nhat cta day s INTEGER INTEGER
Xy Xy

AMAXA(Xy,...,Xy) Tim gia tri 16n nhat cGa day s6 REAL REAL
Xy Xy

AMINT(X,,...,X) Tim gia tri nhé nhat cta day s REAL REAL
XypeeXy

Ham REAL dudc st dung dé d6i mot s6 nguyén thanh mét s§ thuc. Néu cac bién

TONG va N 1a nhiing bién nguyén con T_BINH la bién thuc, khi d6 hai cAu lénh sau day c6

thé cho két qua hoan toan khéc nhau:

T BINH = TONG / N

N

va

T BINH = REAL (TONG) /REAL (N)

Nhiing ham trén day chi doi hoi c6 mot doi s6, nhung nhu da thay trong bang 1.6,

¢6 thé c6 nhitng ham ddi héi hai d6i s6 hodc nhiéu hon. Vi du, ham MoD doi héi hai d6i sé,

trong khi cac ham MAX0, MINO, AMAX1, AMIN1 lai c6 thé c6 s6 luong d6i s6 16n hon

hoéc biang hai.

Vi du 1.5. Gia st A, B, C 1a ba dinh ctia mot tam giac. Ky hiéu AB, AC, BC 1a cac
canh cua tam gidc, ALFA 1a géc kep gitia hai canh AB va AC. Cho biét do dai cta céac
canh AB, AC va s6 do bing d6 ctia géc ALFA, c6 thé tinh d¢ dai cta canh BC theo cong

thuec:
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BC? = AB* + AC* — 2.AB.AC.Cos(Alfa)

Viét chuong trinh nhap vao d6 dai cac canh AB, AC va géc ALFA (d9) rdi tinh d6

dai ctia canh BC.

Ta ¢6 chuong trinh sau:

REAL AB, AC, BC, ALFA

REAL PI

PI = 4.0*ATAN (1.0)

PRINT*,’Cho do dai cac canh AB, AC: ‘'
READ*, AB,AC

PRINT*,’Cho so do goc (do) giua AB va AC: '/
READ*, ALFA

BC = SQRT (AB**2 + AC**2 — 2*COS (ALFA*PI/180.0) )
PRINT*,’'Do dai canh BC = ', BC
END

Trong chuong trinh trén, ham ATAN dé tinh Arctang. Vi Tang cta géc 7/4 bang 1

nén Arctang cia 1 bang /4.

Mbt trong nhiing ham rat quan trong dudc st dung trong nhiéu linh vuc 1a ham e,
trong d6 e 1a mot hang s6, c6 gia tri bang 2.718282 khi 14y tron s6 dén sau chii s6 thap
phan. Vi du, ham mat do xac sudt ctia bién nglu nhién tuin theo luat phan bé chudn

Aq z z
chuan héa c6 dang:

fe= e

Biéu thuc udc lugng gia tri cia ham nay viét bang ngén ngit Fortran c6 thé ¢6 dang:

F = 1.0/SQRT (2.0*PI)*EXP (0.5*X*X)
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BAI TAP CHUONG 1

1.1 Hay cho biét trong cac tén bién dudi day nhiing tén nao viét sai theo qui uée cua
Fortran, tai sao: (a) A2 (b) A.2 (c) 2A (d) 'A'ONE (e) AONE (f) X_1 (g) MiXedUp (h) Pay
Day (1) U.S.S.R. (j) Pay_Day (k) min*2 (I) PRINT

1.2 Hay xac dinh xem trong nhiing hing sau day hing nao viét ding, hing nao viét
sai theo qui uéc cua Fortran, tai sao: (a) 9,87 (b) .0 (c) 25.82 (d) —356231 (e) 3.57*E2 ()
3.57E2.1 (g) 3.57E+2 (h) 3,57E-2

1.3 Hay viét cac biéu thic sau day dudi ngon ngit Fortran:

(a) ax” +bx +¢=0; (b) ax’ + bx + ¢>0; (¢) ax’ + bx + ¢ <0; (d) ax’ + bx + ¢ 20; (¢)
ax’ +bx + ¢>0; (f) ax” + bx +¢<0

1.4 Tim chd sai trong doan chuong trinh sau:

INTEGER*1 A, N
INTEGER*2 B, M

REAL X
LOGICAL L
A =12.0
N = 150
B = —54.4
M = 33456
L = .TRUE.

1.5 Hay gd doan chuong trinh sau viao may, chay tinh thi va khao sat nhiing théng
béo 16i (ERROR) khi dich chuong trinh réi stia lai cho ding:

PROGRAM Dread_ful
REAL: A, B, X

X:=5

Y = 6,67

B=X\Y

PRINT* "The answer is'", B
END.

1.6 Lap chuong trinh nhap vao hai s§ thuc A va B, roi tinh tong, hiéu, tich thuong
cua ching. In két qua 1én man hinh véi nhiing dong chid thich phu hop. Hiay khao sat
diéu gi sé xay ra khi thuc hién phép chia cho s6 0.

1.7 Hay lap chuong trinh nhap vao hai s6 nguyén M va N, rdi tinh tdng, hiéu, tich
thuong cua ching. In két qua 1én man hinh v6i nhiing dong chiu thich phu hgp. Chu y
theo ddi va cho biét tai sao véi nhiing cip s6 M, N khac nhau lai ¢6 thé cho k&t qua nhu
nhau khi thuc hién phép chia hai sé.

1.8 Cho trudc gia tri ctia ba bién thuc A=2, B=3, C=5 va hai bién nguyén I=2, J=3.

Hay cho biét gia tri cta cac biéu thic sau néu chung duge tinh bdng chuong trinh

Fortran:
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1) A*B + C; 2) A*(B + C); 3) B/C*A; 4) B/(C * A); 5) A/I/ J; 6) T/J/A; T) A¥B**T/A ** J *
2:8) C+(B/A)**3/B*2;9)A* B*T[;10) -B** A ** C; J/(I/J).

R/C,
1.9 Nhiét d6 thé vi 6 duge xac dinh béi cong thic 6 = T(loooj , trong d6 T (°C)
p
va p (mb) 12 nhiét do va 4p suit ban d4u cua phéan ti khi, R/C,~0.288. Hay lap chuong
trinh nhap vao gia tri nhiét d6 va ap sudt ban dau cua mot phan ti khi va tinh nhiét do
thé vi ctia né.
1.10 Gia st c6 cac khai bao sau:
REAL Pl, X, Y
INTEGER MAXI, A, B, I

PARAMETER (P1 = 3.14159, MAXI = 1000)

Hay tinh gia tri cta cac cau lénh hgp 1& duéi day, dong thdi chi ra nhiing cau lénh

khéng hgp 1¢, tai sao. Cho A=3, B=4 va X=-1.0
=A *B
(990 — MAXI) / A
A*Y
pi*y
A/B
A/ B
A * (A/ B)
B/ O
A * (990 — MAXI)
(MAXI — 990) / A
A/ Y
PI*A
pil/y
B/A
(MAXI — 990) * A
A * 0
= A * MAXI — 990)

1.11 Cho A, B, C va X 14 tén cua bon bién thuc (REAL), I, J va K 1a tén cua ba bién
nguyén (INTEGER). Hay stia cac cau lénh dudi day cho phu hop véi qui téc biéu dién

HEHE HHXHMXHHHMXMXHXHH H
Il

biéu thiic s6 hoc bang ngon ngi Fortran.

1) X =4.0 A*C
2) A = AC

3) I = 2X-J

4) K = 3(1 = J)
5) X = 5A/BC

6) I = 533

1.12 Viét chuong trinh xac dinh s lan dap cia qua tim trong ca cudc doi mot con
ngudi. Chuong trinh cho phép tinh véi nhip dap bat ky ctia qua tim (vi du 72 1an/phit) va
v6i tudi tho bat ky cta mét ngusi (vi du 75 tudi). LAy s6 ngay trong mot ndm bing 365.25
ngay.
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1.13 Thoi gian bay (¢ — gidy) va dd cao (A — mét) dat dudc cua mot vién dan phao
dugc xac dinh theo cac cong thic:

‘o S
vcos @
2
h zvt——gZ
2

trong d6 S (m) 14 khoang cach tit ndi ban dén muc tiéu; v (m/s) 1a van téc ban dau caa
vién dan; @ (radian) 1a géc nang ciia nong phao; va g (m/s%) la gia t6c trong truong. Cho g
= 9.8 m/s®. Hay viét chuong trinh nhap vao khoang cach d&n muc tiéu, géc nang ctia nong
phéo va van téc ban dau cua vién dan va tinh thoi gian bay va do cao dat dudc caa vién

dan.

1.14 Biét thu ctia mot gia dinh 14 mot hinh chit nhat c6 cac kich thuée 1a Xy va Yy.
Biét thu duge xay dung trén mot khu dat cing 1a hinh chii nhat ¢6 cac canh song song véi
biét thu va c6 cac kich thude X, va Yp. Ngoai biét thu, trong khu dat con ¢c6 mot vuon hoa
hinh tron ban kinh Rj. Khodng tréng con lai cua khu dat 1a cd. Hay viét chuong trinh
nhap vao nhiing gia tri hdp 1é ctaa cac kich thuéc ctia biét thu, cia khu d4t va ctia vuon
hoa va tinh xem néu mot ngudi cit ¢ cit duge 2 m¥s thi phai m4t bao nhiéu thoi gian dé
cét hét co trong khu dat do.

1.15 Viét chuong trinh nhap vao cac tit s6 va miu s6 cta hai phan s6 rdi tinh téng,
hiéu, tich, thuong ctia ching. In két qua duéi dang phan sé va gia tri phan tram cua

phan s6 két qua.

1.16 Viét chuong trinh doc vao gid, phut, gidy va d6i ra gio biéu dién duéi dang s6
thap phan (vi du XX gis, YY phit, ZZ gidy sé dudc d6i thanh HH.TTTT gid)

1.17 Viét chuong trinh nhap gia tri ba dién tré cia mét mach dién méac song song
va tinh dién trd tuong duong cia mach theo cong thiic:

1 1 1 1
=—+—+

th Rl R2 R3

1.18 Bo 3 s6 nguyén duong m, n, p théa méan diéu kién m? + n? = p? dugc goi 1a bo ba
s6 Pitago (vi du, ba s6 3, 4, 5 12 mot bd s6 Pitago), vi ba s6 nay théa man diéu kién 14 ba
canh ctia mdt tam giac vuong, trong dé6 m va n 1a hai canh géc vuong, p 1a canh huyén.
Cho hai s nguyén duong x va y, véi x >y, khi d6 c6 thé tao mét bo s6 Pitago theo cong
thic sau:

m=x’ - y?
n = 2xy
p=x'+y’

Viét chuong trinh nhép vao hai s6 nguyén duong va thanh lap bo s6 Pitago theo cac

cong thtc trén.
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1.18 T6c d6 suy giam nhiét do theo phuong thing dtng (gradient thing ding cta
nhiét do) trong 16p khi quyén duéi cung c6 thé 14y gan ddng bing 0.6°C/100m. Viét
chuong trinh xac dinh nhiét 6 khi quyén & do cao h (m) nao d6 néu biét rang nhiét do &
muc nudc bién (h=0) 1a T (°C).

1.19 Hay biéu thi duéi dang céc cAu 1énh cia Fortran nhiing ndi dung sau:
(a) Thém 1 vao gia tri ctia bién I rdi luu két qua vao 6 nhé ctia bién 1.
(b) Lay luy thua 3 caa I réi cong véi J va luu két qua vao 6 nhé 1.
(c) Chia téng caa A va B cho tich caa C va D rdi luu vao 6 nhé caa bién X.
1.20 Viét chuong trinh tinh gia tri caa biéu thic sau:

A= (x3 +sinb — " Xcos3x +0.20345)
15.172 + 5%

’

trong d6: x nhap tit ban phim; b=2*—31.769; c=1g(x*+5%)+In(x*+5")

1.21 Viét chuong trinh nhap vao toa do ba diém A(x,,y,), B(X,,y,), C(x4,ys) roi tinh
tich v huéng cua cac vects AB, AC.

1.22 St dung trinh soan thao Fortran (hodc mot trinh soan thao bat ky) tao mot file
TEXT c6 tén 12 SOLIEU.TXT véi noi dung cua file nhu sau:
23 12.5 65.2 21
67 89 34 56 76

32 45.6
54.6 67.8 21.3

Sau d6 viét chuong trinh doc file s liéu theo cac yéu cau: Doc cac gi4 tri thi nhat va thia
ba 6 dong 1 va gan cho cac bién A, B; Doc cac gia tri thi hai, thi ba va thi tu 6 dong 2 va
gan cho cac bién C, D, E; Doc hai gia tri 6 dong 3 va gia tri thi nhat ¢ dong 4 va gan cho
cac bién X, Y, Z. In két qua nhan dudgc ctia cac bién A, B, C, D, E, X, Y, Z 1én man hinh va

so sanh vé6i noi dung file s6 liéu.
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CHUONG: 2. CAC CAU LENH CO BAN CUA FORTRAN

Trong chuong trudc ching ta da lam quen véi mot s6 cau lénh cua Fortran, nhu
lénh gan, cac lénh vao ra don gian véi READ* va PRINT*, lénh md file OPEN dé nhan di
liéu tit file TEXT hosc két xuat théng tin ra may in, 1énh dinh dang FORMAT,... Véi nhiing
cau lénh d6, ta da c6 thé viét duge méot s6 chuong trinh don gidn. Chuong nay sé nghién
cttu nhiing cidu 1énh phtc tap hon.

2.1 LENH CHU TRINH (DO LOOPS)

Khi viét chuong trinh, ta c6 thé bit gip tinh huéng, mét hodc nhiéu cau lénh nao
d6 phai thuc hién lip lai nhiéu 14n gidng nhau. Ching han, muén in 10 s§ nguyén lién
tiép, mdi 1an in mot s6, ta phai diung dén 10 ciu lénh in ra. Diéu d6 lam cho ta nhiéu lic
cam thay bat tién. Tuy nhién, thay cho cach lam trén day, Fortran hd trg mot cau tric
cau lénh kha don gian nhung rat hiéu qua. D6 1a ciau lénh chu trinh, hay chu trinh lip
xac dinh. Cu phap cau 1énh c6 thé c6 cac dang sau.

Dang 1:

DO m bdk = TriDau, TriCuoi [, Buoc]

Cac_céu_lénh
m Cdu_lénh k&t _thuc

Dang 2:

DO m bdk = TriDau, TriCuoi [, Buoc]

Cac_céu_lénh
m CONTINUE

Dang 3:

DO bdk = TriDau, TriCuoi [, Buoc]

Cac_cédu_lénh
END DO

Trong d6: bdk, TriDau, TriCuoi, Buoc phai c6 clng kiéu di liéu; m 1a nhan
cta cAu lénh két thic chu trinh, trong trudng hop khong thé st dung cau lénh két thuc
nhu vay, c6 thé thay thé né bing cdu lénh m CONTINUE nhu & dang 2. Néu TriDau <
TriCuoi thi Buoc phai 1a mot s6 duong, ngudc lai néu TriDau > TriCuoi thi Buoc

phai 14 mot s6 Am. N&u Buoc=1 thi ¢6 thé bé qua Buoc.

C4u tric dang 1 va dang 2 1a cua Fortran 77 va cic phién ban truéc d6, nhung
ching van tuong thich véi Fortran 90. Miac du vay, do mot s6 dic diém md rong cia cau
lénh chu trinh trong Fortran 90 (ma ta sé dé cap J cAc phan sau), hién nay ngudi ta it st

dung céc cdu truc do.
Tap Cac_cau_ lénh nam gifia DO va

m Cau_lénh_ ké&t_thuc

hoac
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m CONTINUE
hoac
ENDDO
14 nhiing c4u lénh dugc thuc hién ldp di lip lai. S6 1an lip lai duge xac dinh bdi:
S6’lan lap = MAX { (TriCuoi — TriDau + Buoc) / Buoc, 0}
Tac d6ng cta lénh chu trinh duge mé ta trén hinh 2.1. C6 thé tém tit tac dong nay
qua cac bude sau.
1) Bt dau chu trinh bdk dudc gan gié tri bang TriDau.
2) Sau d6 chuong trinh sé thuc hién biéu thic so sanh bdk<=TriCuoi hoic
bdk>=TriCuoi:
a) Né&u biéu thic cho két qua . TRUE. (ding):
a.1) Tiép tuc thyc hién Cac_cau_lénh, ké cd Cau_lénh_ké&t_thuc, nim
trong chu trinh roéi ting hodc giam bdk mdt lugng biang tri tuyét dsi caa
Buoc
a.2) Quay vé thuc hién buéc 2)
b) Néu biéu thiic cho két qua . FALSE. (sai) thi két thuic chu trinh

l l

Gan bdk=TriDau

Gan bdk=TnDau

bdk== TriCuoi
Thuc hién Cac Thue hign Cac
cau kenh ciu kenh
1 !
Tang bdk mat Giam bdk mét
ligng bang lrsng bang
| Buoc| IEUOCl
a) Truong hdp TriDau<=TriCuoi b) Truong hgp TriDau>=TriCuoi

Hinh 2.1 So d6 khai mo ta tac dong cla Iénh chu trinh DO
Ta nhan thay, tdc dong cta chu trinh 1a thuc hién ldp di ldp lai Cac_cau_lénh, ké
cd Cau_lénh k&t thtc. M&i lan nhu vay gi4 tri clia bdk sé thay d6i phu hgp véi Buoc,
con TriDau va TriCuoi dugdc gifi nguyén cho dén khi vong lap két thic. Do d6, trong
pham vi vong lap, tic 1a trong Cac_cau_lénh va Cau_lénh k&t thuc, tuyét doi khong
duge xudt hién nhitng cau lénh lam thay d6i gia tri cia bdk, TriDau va TriCuoi, néu

khong sé dan dén 16i khong ludng trude duge.
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Vi du 2.1. Chuong trinh sau day sé tinh téng cac s6 nguyén lién tiép tit N1 dén N2,
trong d6 N1 va N2 dudc nhap vao ti ban phim.

INTEGER N1, N2, TONG, I

PRINT '(A\)', ' CHO GIA TRI N1, N2 (N1<=N2):'
READ*, N1, N2
TONG = 0
DO I = N1,N2,1
TONG = TONG + I
PRINT*, I
ENDDO
PRINT ' (" TONG=",I5)', TONG
END

Khi chay chuong trinh, cac s6 nguyén lién tiép tir N1 dén N2 sé dugdc hién 1én man
hinh va cuéi ciing 1a thong bao két qua tong clia cic sé tit N1 dén N2. Cac cau lénh
PRINT '(A\)', ' CHO GIA TRI N1, N2 (N1<=N2):'

N

va
PRINT ' (" TONG=",6I5)', TONG
da chtia trong d6 1énh dinh dang FORMAT. Tuy nhién, néu cam thAy hoi xa la, ¢6 thé thay
thé phan dinh dang nay bdi dau sao (*).

Trong cau lénh

DO I = N1,N2,1
$6 1 cudi cung 1a gia tri cia Buoc, né ¢6 thé dude bd qua ma khong anh hudng gi dén két
qua. Nhung néu thay né bing —1 thi khi nhap N1 va N2 can phai luu ¥ N1>=N2, néu
khong sé nhan dudc két qua bat ngs (1?), vi khi d6 s6'lan Idp bang 0.

Cac céu lénh

DO I = N1,N2,1
TONG = TONG + I
PRINT*, I

ENDDO

ciing c6 thé dudc thay thé bdi cac cAu 1énh sau day
DO 100 I = N1, N2

TONG = TONG + I
100 PRINT*, I

Trong truong hgp nay, cau lénh

100 PRINT*, I
la cau lénh két thic chu trinh, va vi Buoc c6 gia tri biang 1 nén ta da bo qua né. Ta ciing
¢6 thé dung cau lénh CONTINUE dé két thic chu trinh nhu sau:

DO 100 I = N1, N2

TONG = TONG + I
PRINT*, I
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100 CONTINUE
Lénh CONTINUE & day c6 thé xem la “thita”, tuy vay trong nhiéu trudng hgp, dé an
toan va rd rang hon, ta c6 thé st dung nhiing cau lénh “thita” kiéu nay.
Vi du 2.2. Chuong trinh tinh cin bac hai cia s6 @ theo phuong phap Newton c6 thé
dugc mo ta nhu sau:
1) Nhap vao s6 a
2) Khdi tao x bang 1 (gan gia tri cho x bang 1)
3) Lap lai 6 1an cac budc sau day:
a) Thay x bdi (x + a/x)/2
b) In gia tri cia x
4) Két thic chuong trinh
Ma ngudn chuong trinh nhu sau:

PROGRAM Newton ! Tinh can bac hai bang pp Newton
REAL A ! S6 sé 1ay cin bac hai

INTEGER I ! Bién d&m phép lap

REAL X ! Gia tri gan ding clia cdn bac hai caa a
WRITE( *,*) ' Cho so se lay can bac hai: '

READ*, A

PRINT¥*

X =1 1 Khdi tao gia tri ban dau cuaa x (??)

DOI =1, 6
X=(X+2A/X)/ 2

PRINT*, X
ENDDO
PRINT*
PRINT*, 'Can bac 2 cua ‘,a,’ tinh theo F90 la:',k&
SORT (A)
END

Khi chay chuong trinh, trén man hinh sé xu4dt hién 6 lan gia tri cia X. Gia tri &
dong thit 6 duge xem la gin ddng cta cian bac hai cia a tinh bing phuong phap lap
Newton, con gia tri in ¢ dong cuéi ciing 14 cén bac hai ctia a tinh bing ham thu vién SQRT
cua Fortran. Gitia ching c6 thé c6 su khac nhau; khi a cang 16n thi su khac nhau d6 cang
nhiéu. Trong trudng hop nay ta c6 thé tang s6 1an lip lai bing cach thay s6 6 & dong lénh
DO I = 1, 6 bing mot s6 l6n hon va chay lai chuong trinh. Viéc so sanh két qua nhan
dugc sau mdi 1an thay d6i dong 1énh nay sé gitp ta hiéu ré hon ¥ nghia cia vong lip.

Chu y: Néi chung Fortran cho phép cac bién bdk, TriDau, TriCuoi, Buoc
nhan kiéu dii liu 14 s6 nguyén hodc s6 thuc. Tuy nhién ta khong nén dung kiéu di liéu
thuc, do s6 thuc dugc biéu dién & dang gan dung, c6 thé giy nén nhiing sai s6 khéng
luong truée dudge.
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2.2 LENH RE NHANH VOI IF

C#u truc ré nhanh 1a kiéu c&u trac rit phé bién déi véi cac ngdn ngi lap trinh.
Trong Fortran, cdu tric ré nhanh dugc cho kha da dang. Sau day ta sé lan lugt xét tiing
trucng hop.

2.2.1 Dang 1
IF (BThuc_Logic) C&u_lénh

Trong d6 CAdu_1lénh la mot cau lénh thuc hién nao d6 va khong thé 1a mét trong céc
cau lénh c6 cdu truc khac, nhu IF, DO,... BThuc Logic la diéu kién ré nhanh. Tac
dong cua cau lénh IF 1, néu BThuc Logic nhan gid tri

.TRUE. (ding) thi chuong trinh sé thuc hién Cau_lénh ngay

Sai

sau d6, ngugc lai, néu BThuc_Logic nhéin gia tri .FALSE.
(sai) thi cau_lénh s& bi bo qua va chuong trinh ti€p tuc véi Ping
nhiing cau lénh khac sau IF. So d6 khoi mé ta tac dong nay Thuyc hién
dudgc cho trén hinh 2.2. STl

Vi du 2.3. Hay doc vao mét s6 va cho biét dé 1a s6 duong,
s& am hay s6 0. Chuong trinh c6 thé duge viét nhu sau.
! Vi du ve lenh re nhanh Hinh 2.2 C4u tric IF dang 1
REAL X
PRINT '(A\)',' CHO MOT SO:'
READ*, X

IF (X > 0) PRINT *, ' DAY LA SO DUONG'
IF (X < 0) PRINT *, ' DAY LA SO AM'

IF (X == 0) PRINT *, ' DAY LA SO 0'
END

Nhu da thdy, d6i véi ciu tric nay, khi BThuc_Logic nhén gia tri .TRUE. (dung) thi

chi ¢6 mot cau 1énh sau d6 dudc thuc hién.

2.2.2 Dang 2
IF (BThuc_Logic) THEN

Cac_cadu_lénh
END IF

Vé nguyén téc, tac ddng ctia cau lénh nay hoan toan gidng véi cau tric dang 1 trén
day. Su khac nhau gitia chiing chi 14 6 chd, trong cdu tric dang 1, khi diéu kién dudc thoa
man (BThuc_Logic nhén gia tri .TRUE.) thi chi ¢c6 m¢¢ cau lénh sau IF dugc thyc hién,
con trong trudng hgp nay, néu BThuc_Logic nhén gia tri .TRUE. thi ¢6 thé c6 nhiéu cdu
lénh ndm gifia IF ... THEN va END IF s& dudc thyc hién (Cac_cau lénh ham nghia la
¢6 thé c¢6 nhiéu cau lénh).

Vi du 2.4. Viét chuong trinh nhap vao hai s§ thuc, néu ching dong thoi khac 0 thi
tinh téng, hiéu, tich, thuong ctia ching.
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REAL X, Y, TONG, HIEU, TICH, THUONG
PRINT*, ' CHO 2 SO THUC:’
READ*, X, Y ! Doc cac s6 X, Y ti ban phim
IF (X /= 0.AND.Y /= 0) THEN
! X va Y dbng thoi khac 0

TONG = X + Y
HIEU = X - Y
TICH = X * Y
THUONG = X / Y

PRINT*,’ TONG CUA ’,X,’ VA ‘,Y,’ LA:’,TONG
PRINT*,’ HIEU CUA ’,X,’ VA ‘,Y,’ LA:’ ,HIEU
PRINT*,’ TICH CUA ’,X,’ VA ‘,Y,’ LA:’,TICH
PRINT*,’ THUONG CUA ' ,X,’ VA ‘,Y,’ LA:’,&

THUONG
END IF
IF (X == 0.0R.Y == 0) THEN ! Mot trong hais6= 0
PRINT*,’ MOT TRONG HAI SO VUA NHAP = 0’
END IF
END
2.2.3 Dang 3

IF (BThuc_Logic) THEN

Cac_cédu_lénh 1
ELSE

Cac_cédu_lénh 2
END IF

Khéac v6i hai cdu tric trén, trong ciu tric nay viéc thuc hién chuong trinh c6 thé ré
vé mot trong hai “nhanh”: Néu BThuc_Logic nhan gia tri .TRUE. thi chuong trinh s&
thyc hién Cadc_cau_lénh 1, ngudc lai, chuong trinh sé
thuc hién Cac_cau lénh 2. So d6 khéi mé ta tac dong

cua cdu tric nay duge cho trén hinh 2.3

Vi du 2.5. Viét chuong trinh nhap vao tit ban phim Bung
ba 6 thuc. N&u ba s8 d6 thoéa man didu kién 13 ba canh | Cac caulenh_2 | [ Caccaulenn_1
ciia mot tam giac thi tinh dién tich ctia tam giac. Ngudgc
lai thi dua ra thong bao “BA SO NAY KHONG PHAI LA
3 CANH CUA TAM GIAC”.

PROGRAM TAM GIAC

REAL A,B,C ! Ba sd sé nhap vao Hinh 2.3 Cau trac IF dang 3
REAL P,S ! Ntua chu vi va Dién tich

LOGICAL L1

LOGICAL L2

PRINT*, ' CHO 3 SO THUC:'

READ*, A,B,C

Ll = A>0.AND.B>0.AND.C>0 ! Ba sd cung Duong

L2 = A+B>C.AND.B+C>A.AND.C+A>B
! Ba s6 phai théa mén bat ding thtc tam giac
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IF (L1.AND.L2) THEN ! Thda man diéu kién Tam giac
P = (A+B+C)/2
S = SQRT (P* (P-A) * (P-B) * (P-C))
PRINT*,' DIEN TICH TAM GIAC = ',S

ELSE ! Khéng thdoa mén diéu kién Tam giac
PRINT*,"BA SO NAY KHONG PHAI LA 3 CANH &

&CUA TAM GIAC"
END IF
END

Trong chuong trinh nay ta da st dung hai bién logic L1, L2 dé xac dinh ba s6
nhap vao c6 thda man diéu kién 1a ba canh ctia mét tam giadc hay khong. Cach dung cac
bién kiéu nay rat cé ich, vi trong nhiing trusng hop phtic tap né sé gitp ta gé réi chuong
trinh dudc nhanh chéng va chinh xac. Hon niia, khi viét nhu vay chuong trinh tréong sang
sua hon.

2.24 Dang 4

IF (BThuc_Logic_1) THEN
Cac_cédu_lénh 1

ELSE IF (BThuc_Logic_2) THEN
Cac_cédu_lénh 2

ELSE IF (BThuc_Logic_3) THEN

Cac_cau_lénh 3

ELSE

Cac_cdu_lénh n
END IF

Cau tric nay dugdc goi la ciu tric khoi IF (Block IF). Tac dong ctia ciu tric nay
dugc mo ta trén hinh 2.4.

Truéc hét, chuong trinh s& kiém tra BThuc_Logic_1. Néu BThuc Logic_ 1 nhan
gia tri .TRUE. thi CAc_c&u_lénh 1 sé& dugc thuc hién; néu BThuc_Logic_1 nhén gia tri
.FALSE. thi chuong trinh s& kiém tra dén BThuc_Logic_2. Néu BThuc_Logic_ 2 nhan
gi4 tri .-TRUE. thi CAc_cau_lénh_ 2 sé& dugc thuc hién; néu BThuc_Logic_ 2 nhén gi tri
.FALSE. thi chuong trinh s& kiém tra BThuc_Logic_3,... Qua trinh ct tiép dién nhu vay
cho dén khi néu tit ca cac BThuc_Logic déu nhan gia tri .FALSE. thi chuong trinh sé
thuc hién CaAc_cdu_1énh_n. Néu Cac_cédu_lénh_* G giai doan nao d6 cua qua trinh da
dugc thuc hién, chuong trinh sé thoat khoi c&u tric IF va chuyén diéu khién dén nhiing
cau lénh ngay sau END IF, ngoai tri truong hgp trong CAc_cdu_1lénh_* c6 lénh chuyén

diéu khién GOTO dén mat vi tri khac trong chuong trinh.
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bthuc logic_1

| Cac cau lénh_n I

Sai

Cac cau lénh_1

bthuc logic 2

Caccau lénh_2

bthuc logic_3

Cac cau lénh_3

Hinh 2.4 Cau tric IF dang 4
Vi du 2.6. Viét chuong trinh nhap diém trung binh chung hoc tap (TBCHT) ctia mét
sinh vién va cho biét sinh vién d6 dude xép loai hoc tap nhu thé& nao, néu tiéu chuin xép
loai dugc qui dinh nhu sau: Loai xuét sic néu TBCHT >=9; Loai giéi néu 9<TBCHT<=S8;
Loai kha néu 8<TBCHT<=7; Loai trung binh néu 7<TBCHT<=5 va loai yéu néu
TBCHT<5.

PROGRAM XEPLOAI 1
INTEGER DIEM

WRITE (*,'(A\)') ' CHO DIEM TBCHT: '
READ*, DIEM

IF (DIEM < 0.OR.DIEM > 10) THEN
PRINT*, ‘' DIEM KHONG HOP LE’
STOP
1 Diing chuong trinh néu diém khéng hop 1é

ELSE IF (DIEM >= 9) THEN
PRINT*,' LOAI XUAT SAC'

ELSE IF (DIEM >= 8) THEN
PRINT*,' LOAI GIOI'

ELSE IF (DIEM >= 7) THEN
PRINT*,' LOAI KHA'

ELSE IF (DIEM >= 5) THEN
PRINT*,' LOAI TRUNG BINH'

ELSE
PRINT*,' LOAI YEU'

END IF

END

Chuong trinh trén day c6 thé viét bang cach khac nhu sau.

PROGRAM XEPLOAI_ 2
INTEGER DIEM
WRITE (*,'(A\)') ' CHO DIEM TBCHT: '
READ*, DIEM
IF (DIEM < 0.OR.DIEM < 10) THEN

PRINT*, ‘' DIEM KHONG HOP LE’

STOP
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END IF
IF (DIEM >= 9) PRINT*,' LOAI XUAT SAC'

IF (DIEM >= 8.AND.DIEM < 9) PRINT*,' LOAI GIOI'
IF (DIEM >= 7.AND.DIEM < 8) PRINT*,' LOAI KHA'

IF (DIEM >= 5.AND.DIEM < 7)PRINT*,' LOAI TR.BINH'
IF (DIEM < 5) PRINT*,' LOAI YEU'

END

Trong hai chuong trinh trén, lénh STOP lam két thuic (ding hin) chuong trinh khi
gia tri cia DIEM nhap vao khong hop 1é (DIEM < 0 hoidc DIEM > 10). Cau lénh WRITE
ham chiia trong d6 dinh dang FORMAT (' (A\)’) c6 tac dung gifi cho con tré man hinh
khong nhay xudng dong duéi ma nim ngay sau hing ky tu ‘CHO DIEM TBCHT: ‘. R%
rang, néu st dung ciu tric khéi IF nhu ¢ chuong trinh XEPLOAI 1, cAc biéu thiic 1ogic s&

gon gang hon, va chuong trinh tréng sang sua hon so véi chuong trinh XEPLOAI_ 2.

2.2.5 Lénh nhay vé6 diéu kién GOTO

P4y 1a mot trong nhiing cdu lénh dude st dung khéa phé bién d6i véi Fortran 77 va
cac phién ban trude. Khi 1ap trinh véi Fortran 90 1énh GOTO it duge st dung do cai goi 1a
“su pha v4 cau tric” cua né. Mic du vay, cau lénh nay gitp ngudi 14p trinh cam thay nhe
nhang khi gdp phai nhiing tinh huéng khé x.

Cu phap cau lénh GOTO c6 dang sau:

GOTO m

Trong d6 m 14 nhéan cla mot cAu 1énh nao dé sé dude chuyén diéu khién téi trong
chuong trinh. Khi gip lénh GOTO, ngay lap tic chuong trinh sé chuyén diéu khién t6i cau
lénh c6 nhan m. Néu trong chuong trinh khéng c6 cau 1énh nao c6 nhan m thi 16i sé xuat
hién. Hon niia, cdu lénh sé duge chuyén diéu khién t6i (cAu lénh ¢6 nhin m) khong dugde
phép ndm trong vong kiém soat cta lénh chu trinh DO va c4u tric ré nhanh IF. Ching

han, nhiing trudng hgp sau day la khéng dude phép:
GOTO 123
DO I =1, N
123 X =X + Y
END DO
Hoac:
GOTO 456
IF (L1.AND.L2) THEN
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456 A = B * C
END IF
Nhung c6 thé dung lénh GOTO dé thoat khéi mét chu trinh ldp hodc mot ciu tric ré

nhanh nao d6, chdng han:
DOI =1, N

GOTO 123
END DO
123 X =X + Y
Hoac
IF (L1.AND.L2) THEN

GOTO 456
END IF
456 A = B * C

Sau day 1a mét vi du minh hoa tac dong cua lénh GOTO. Cho gia tri ctia cac bién

logic L1 va L2. Néu L1=.TRUE. thi gin I=1, J=2; néu Ll=.FALSE. con L2=.TRUE.
thi gan I=2, J=3; néu ci L1 va L2 déu nhan gia tri . FALSE. thi gan I=3, J=4. Khi
d6, doan chuong trinh:

IF (L1) THEN

I =1
J =2
ELSE IF (L2) THEN
I =2
J =3
ELSE
I =3
J =4
END IF

¢6 thé dugc thay thé béi doan chuong trinh sau néu st dung lénh GOTO

IF (.NOT.L1l) GOTO 10

I=1
J =2
GOTO 30
10 IF (.NOT.L2) GOTO 20
I=2
J =3
GOTO 30
20T = 3
J =4

30 CONTINUE
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2.2.6 Lénh IF s6 hoc
IF (BThuc_SoHoc) ml, m2, m3
Trong d6 BThuc_SoHoc la mot biéu thiic s6 hoc, c6 thé c6 kiéu nguyén hodc thuc;

ml, m2, m3 la nhin ctia cac ciu lénh c6

trong chuong trinh. Ngugi ta goi cdu truc IF <0
bthuc SoHoc

nay 14 77 sé hoc, vi quyét dinh ré nhanh phu
thudc vao ddu cua BThuc_SoHoc. Tac dong o
cua ciu tric nay duge mo ta trén hinh 2.5.
Cau kenh 06 Cau lenh 6 Cau lenh cb
Truéc hét chuong trinh sé tinh gia tri nhan m 1 nhan m2 nhdn m3
cua BThuc_SoHoc. Néu BThuc_SoHoc nhén
gia tri Am, chuong trinh sé chuyén diéu khién
t6i cAu lénh c¢6 nhdn ml; néu BThuc_SoHoc Hinh 2.5 C4u trac IF s8 hoc

nhan gia tri bang 0, chuong trinh sé chuyén

diéu khién téi cAu 1énh c6 nhan m2; néu BThuc_SoHoc nhan gia tri duong, diéu khién s&
dudc chuyén téi cAu lénh ¢6 nhan m3. Hai trong ba nhdn m1, m2, m3 c6 thé trang nhau,
¢6 nghia 14 hai nhanh ctia diéu khién c6 thé chuyén dén cing mét cau lénh. Tuy nhién
céac cau lénh ¢6 nhdn m1, m2, m3 khong dude phép ndm trong vong kiém soat cta lénh
chu trinh DO va cdu tric ré nhanh khac. Cling nhu 1énh GOTO, 1énh IF s6 hoc cling it
dudgc st dung khi 1ap trinh véi Fortran 90.

Vi du 2.7. Nhap vao mdot s6 nguyén va xic dinh xem s6 d6 nho hon, 16n hon hay

bang 50. Ta c6 chuong trinh sau.

INTEGER N

PRINT*, ' CHO MOT SO NGUYEN '

READ*, N

IF (N-50) 10, 20, 30

10 PRINT*,' SO NAY NHO HON 50'
GOTO 40

20 PRINT*,' SO NAY BANG 50'
GOTO 40

30 PRINT*,' SO NAY LON HON 50'

40 CONTINUE

END

Néu ta chi quan tAm dén viéc s6 nhap vao c6 16n hon 50 hay khong, thi cau tric ré
nhanh chi cin chuyén diéu khién dén hai nhanh. Khi dé chuong trinh dugc viét lai
thanh:

INTEGER N

PRINT*, ' CHO MOT SO NGUYEN '

READ*, N

IF (N-50) 10, 10, 30

10 PRINT*,' SO NAY NHO HON HOAC BANG 50'
GOTO 40
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30 PRINT*,' SO NAY LON HON 50'
40 CONTINUE
END
Céac c&u tric IF dang 2, 3, 4 va IF s6 hoc ciing khong thé 1a cau lénh két thuc cla

lénh chu trinh DO.

Vi du 2.8. Gia st ta can liét ké tat ca cac s6 nguyén chia hét cho 13 trong pham vi
tit N1 dén N2 v6i N1 va N2 dude nhap ti ban phim. Khi d6 chuong trinh c6 thé viét nhu
sau néu st dung lénh chu trinh DO dang 2 hoic dang 3 ma khong thé st dung dang 1:
Program Cach_1 ! Dung Chu trinh DO dang 2
write(*,'(A\)')' Cho hai so nguyen N1 va N2: '
read*, N1, N2
if (N1 > N2 .OR. N2 < 13) then

Print*, ' So lieu khong hop le &
& hoac khong co so nao chia het cho 13’
Stop
end if

Do 10 i=N1,N2
if (mod(i,13)==0) then
print*, i
end if
10 Continue
End

Hoéc
Program Cach_2 ! Dung Chu trinh DO dang 3
write(*,'(A\)')' Cho hai so nguyen N1 va N2: '
read*, N1, N2
if (N1 > N2 .OR. N2 < 13) then
Print*, ' So lieu khong hop le &
& hoac khong co so nao chia het cho 13'

Stop
end if
Do i=N1,N2
if (mod(i,13)==0) then
print*, i
end if
enddo
End

2.3 KET HOP DO VA IF

Nhu da thay & vi du 2.8, chu trinh DO ¢6 thé bao ham ca ciu tric ré nhanh IF va
ngugdc lai. Nghia 14 chu trinh DO c¢6 thé kiém soat toan bd c&u tric IF, hodc trong ciu tric
IF c6 chtia tron ven chu trinh DO. Nhat thiét ching khong duge phép giao nhau. Cd phap
téng quat cta cac ciu tric nay nhu sau.
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Dang 1: C4u tric IF ndm trong chu trinh DO:

DO bdk = TriDau, TriCuoi, Buoc
ié.(BThuc_Logic) THEN
END ié'
END'ﬁé
Dang 2: Chu trinh DO nam trong cau tric IF:

IF (BThuc_Logic) THEN
DO bdk = TriDau, TriCuoi, Buoc
END DO
END IF
Vi du 2.9. Chuong trinh sau day sé két thic sau 20 1an 1ap, méc du s§ 1an lip duge
qui dinh bdi 1énh chu trinh 12 10000:

PROGRAM IFinDO ! C.trac IF nam trong C.trinh DO
Do i=1,10000
If (mod(i,2)==0) write(*,*) i
If (i == 20) then
print*,' Ket thuc sau lan lap thu ',i
stop
End If
Enddo
END

Vi du 2.10. Doc vao hai s6 nguyén M va N. NéuM < N thi in ra lan lugt cac s ti M
dén N, ngudc lai thi in thong bdoM > N.
PROGRAM DOinIF ! C.trinh DO ndm trong C.truc IF
Print*,' Cho hai so nguyen: '

Read*, M, N
if (M <= N) then

write(*,*)' Lap tu ',M, ' den ',6N
Do i=M,N
write(*,*) i
Enddo
Else
write(*,*)' M > N'
End If
END

2.4 RE NHANH VOI CAU TRUC SELECT CASE

Moét trong nhiing phuong phéap hitu hiéu dé chuyén diéu khién trong chuong trinh

1a st dung c4u tric ré nhanh SELECT CASE. Dang t6ng quat cta cdu tric nay nhu sau.

SELECT CASE (BThuc_Chon)
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CASE (Chonl)
Cac_cédu_lénh 1

CASE (Chon2)
Cac_cédu_lénh 2

CASE DEFAULT
Cac_cdu_lénh n
END SELECT

Trong d6 BThuc_Chon, Chonl, Chon2,... phai c6 cung kiéu dit lidu s6 nguyén,
l6gic hodc CHARACTER*1. BThuc_Chon la biéu thiic duge tinh toan, né con duge goi 1a chi

s6'chon. Chonl, Chon2,... 1A céc gia tri hodc khodng gia tri c6 thé c6 cia BThuc Chon.

Néu c6 nhiéu gia tri roi rac, ching phai dudc liét ké cach nhau bdi cac ddu phéy; néu la
khoang gia tri lién tiép, ching phai duge biéu dién bdi hai gia tri dau va cudi khoang,
phan cach nhau bang d4u hai chdm (}). CAc_cdu lénh 1, Cic c&u lénh 2,...la tap

céc cau lénh thuc hién. N&u biéu dién so d6 khéi cdu tric nay né sé gin giong véi hinh
2.4, trong d6 cac BThuc _Logic 1,... dugc thay b6i ménh dé néu BThuc Chon thudc tdp

Chonl,...

2 N A . N 2 R A
Tac dong ctia cau tric nay c6 thé mo ta nhu sau.

Bat dau: Xac dinh gia tri clia (Bieu Thuc Chon)

Néu gia tri cua Bieu_Thuc_Chon thudc tp (Chonl) thi

Thuc hién Cdc_cdu lénh 1

Néu gia tri cua Bieu Thuc_Chon thudc tip (Chon2) thi

Thuc hién Cdc_cdu _lénh 2

Néu Bieu_ Thuc_Chon nhén cac gia tri khac thi
Thuc hién Cac_cdu_lénh n

Két thac

Vi du 2.11. Viét chuong trinh xem s6 ngay ciia mot thang nao d6 trong ndm.

INTEGER Month, Year

Print' (A\)',' Xem so ngay cua thang nao?'

Read*, Month
SELECT CASE (Month)
CASE (1,3,5,7,8,10,12)

! Cac thang cé 31 ngay

Print*,' Thang ', Month,' co 31 ngay'
CASE (4,6,9,11) ! Cac théang cé 30 ngay

Print*,' Thang ',

Month,' co 30 ngay'

CASE (2) ! C6 28 hoac 29 ngay
Print' (A\)',' Nam nao?'

Read*, Year

IF (Mod(Year,4) .EQ.0.AND. &
& Mod (Year,100) .NE.O0O.OR. &
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& Mod (Year,400) .EQ.0) then ! Nam nhuén

Print*,' Thang ', Month,' Nam ',k &
Year, ' co 29 ngay'
Else ! Nam binh thudng
Print*,' Thang ', Month,' Nam ',k &
Year, ' co 28 ngay'
End IF
CASE DEFAULT
Print*,' Khong co thang ', Month
END SELECT
END

Trong vi du 2.11, gi4 tri cia Bieu Thuc_Chon dugc x4c dinh bdi lénh READ*,
Month, tiic Month la Bieu Thuc Chon. Vi Chonl, Chon2 nhan cac tap gia tri roi rac

(cac thang khong lién tuc) nén chung dudge liét ké cach nhau béi cac ddu phAy.
Vi du 2.12. G mot ky tu va cho biét d6 1a chii cai hay chii so.

CHARACTER*1 char
Print*,' Hay go mot ky tu:'
Read*, Char
SELECT CASE (char)
CASE ('0':'9")
WRITE (*, *) "Day la chu so ", Char
CASE ('A':'Z','a':'z")
WRITE (*, *) "Day la chu cai ", Char
CASE DEFAULT
WRITE (*, *) "Day khong phai chu so, &
&cung khong phai chu cai."
WRITE (*, *) "Day la ky tu ", Char
END SELECT
END

O day, tap cac gia tri cia Chonl, Chon2 la nhiing day gié tri lién tuc trong cac

khoang nén ching dudgc liét ké bing cach néi cac gia tri ddu khoang va cuéi khoang béi
dau hai chédm ().

2.5 THAO TAC VOI HANG VA BIEN KY TU (CHARACTER)

O muc 1.4.2 ta da xét kiu dit liéu ky tu va cach khai bao cac bién, hang c¢6 kiéu ky
tu. Hang ky tu 1a tap hop cac ky tu thudc bang ma ASCII, khéng bao gom cac ky tu diéu
khién, 1ap thanh mét day dit trong cip ddu nhay don (‘’) hodc ddu nhay kép (“”). Bién
ky tu 1a bién c6 kiéu ky tu, duge khai bao bdi 1énh CHARACTER. Cac hing va bién ky tu c6
thé dugc gop v6i nhau dé tao thanh mét xau ky tu méi.

Vi du 2.13. Trong chuong trinh 1am quen & vi du 1.1 ta da géip cach thao tac véi
hang va bién ky tu nhung chua phén tich gi vé ching. Ta hay tré lai v6i vi du d6. Chuong
trinh sau day sé dua ra 16i chio miing néu ta go tén minh vao khi dugc hdi.

Program WelCome
CHARACTER *20 Name
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Print *,'Ten ban la gi ?'
Read*, Name
Write(*,*) 'Xin chao ban ', Name
END

Trong chuong trinh nay, 1énh PRINT in ra mot hing ky tu (Ten ban la gi ?),
lénh READ* doc gi4 tri ciia bién ky tu Name do ta nhéap vao, con 1énh WRITE in ra mot
hang ky tu (Xin chao ban ) va gia tri clia bién ky tu Name ti€p theo d6. Bién Name da
duge khai bao c¢6 kidu ky tu véi d6 dai cuc dai 1a 20. Khi chay chuong trinh nay, néu ta
nhap mot xau c6 chia diu cach 6 gitia (vi du Hoang Nam) ma khong dit trong cidp dau
nhay, thi gia tri cia bién Name c6 thé sé bi cit bd phan bén phai nhat ké tit vi tri ddu
cach. Chang han khi chay lai chuong trinh:

Ten ban la gi ?

Hoang Nam

Xin chao ban Hoang
(chii khong phai Hoang Nam nhu ta mong muén). Nhung néu ta gé vao “Hoang Nant’
(dat trong cip dau nhay) thi két qua nhan dugc lai hoan toan binh thudng. Néu thay cau
1énh

Read*, Name
bdi cau lénh

Read (*,’ (A)’) Name
thi gia tri cia bién Name khi nhap vao khong dudge dit trong dau nhay, vi trong trudng
hgp nay cac ddu nhay sé duge hiéu 1a mot bé phan cia Name. Vi du, gia st ta da thay cau

lénh READ* nhu trén va chay lai chuong trinh:

Ten ban la gi ?

Hoang Nam

Xin chao ban Hoang Nam
nhung

Ten ban la gi ?

‘Hoang Nam’

Xin chao ban ‘Hoang Nam’

Néu do dai xau ky tu vuct qua dd dai khai bao cuc dai caa bién ky tu thi phan bén
phai nhat ctia xau sé bi cat bd. Vi du:

CHARACTER *7 Name
Name = ‘Hoang Nam’

Két qua bién Name sé c6 gia tri 12 ‘Hoang N’, vi do dai cuc dai caa Name 1a 7 (ky
tu), khong du dé chiia ndi dung cta gia tri ‘Hoang Nam’ .

Vi du 2.14. Chuong trinh sau day 1a mot vi du vé st dung phép toan gdp cac xau ky
tu.

Character Ho*7,Dem*7, Ten*7, HoTen*21
Ho='Nguyen’
Dem='Van’
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Ten="'Thanh’
HoTen=Ho//Dem//Ten

PRINT*,’123456712345671234567’
PRINT*, HoTen
END

Khi chay chuong trinh nay ta sé nhan dudgc:

123456712345671234567

Nguyen Van Thanh

Dong diu tién cta két qua viét mot day céc chii s6 chi nhdm muc dich dé ta d6i
sanh dd dai cac xAu mot cach dé& dang. Bién HoTen c6 gia tri bang gi tri cia ba bién Ho,
Dem va Ten. Vi ba bién nay déu c6 d6 dai khai bao 1a 7 (ky tu), nén gilia Van va Thanh c6

4 khoang trong (4 dau céach).
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BAI TAP CHUONG: 2

2.1 Viét chuong trinh hién thi cac s6 nguyén trong khoang tit 10 dén 20 va cin bac
hai tuong ting cua ching.

2.2 Viét chuong trinh tinh t6ng ctia cac s6 nguyén lién tiép trong khoang tit 101 dén
1000 va hién thi k&t qua 1én man hinh duéi dang:

TONG CAC SO NGUYEN TU 101 DEN 1000 LA: XXXXXX

2.3 Viét chuong trinh tinh téng clia cic s6 nguyén chén lién tiép trong khoang tit 2
dén 1000 va hién thi két qua 1én man hinh duéi dang:

TONG CAC SO CHAN TU 2 DEN 1000 LA: XXXXXX

2.3 Két qua diém thi 10 mén hoc ctia mét sinh vién duge ghi trong file DIEM.TXT.
Viét chuong trinh doc diém thi cta tiing mén, tinh diém trung binh cla cac mén va hién

* 1A N N R 2 N N R N . LN 2
thi l1én man hinh diém cac mén va diém trung binh cta sinh vién dé.

2.4 Két qua diém thi 10 mén hoc ctia mét sinh vién duge ghi trong file DIEM.TXT.
K&t qua thi duge xem 1a dat yéu cAu néu diém thi 16n hon ho#c bang 5. Viét chuong trinh

R . N A N (PN ~ A . A N . [N 2
doc diém thi ctia tiing moén va cho biét s6 mon thi dat yéu cau cua sinh vién do.

2.5 Viét chuong trinh nhap vao toa d6 ba diém A(x,y,), B(x,y,), C(xs,y5). Néu ba
diém khong thdng hang thi tinh dién tich tam gidc ABC, ngudgc lai thi dua ra thong bao
"Ba diem A, B, C thang hang".

2.6 Viét chuong trinh nhap vao toa d6 ba diém A(x,,y,), B(x,y,), C(xs,y5). Néu ba
diém khéng théng hang thi xac dinh toa d6 trong tAm cua tam giac ABC, nguge lai thi
dua ra thong bao "Ba diem A, B, C thang hang".

2.7 Viét chuong trinh nhap vao toa d6 ba diém A(x,,y,), B(x,ys), C(xs,y5). Néu ba
diém khong thing hang thi tinh d6 dai cac dudng trung tuyén cua tam giac ABC, ngudc
lai thi dua ra thong bao "Ba diem A, B, C thang hang".

2.8 Viét chuong trinh nhap vao 3 s6 thuc a, b, ¢ thod méan diéu kién 1a ba canh cua
mot tam giac roi tinh dién tich, cac dudng cao va ban kinh dudng tron ngoai tiép ctia tam
gidc d6. Goi y: Ban kinh dudng tron ngoai tiép R=(abc)/(4S), véi S 1a dién tich.

2.9 Viét chuong trinh nhap vao cac hé s6 a, b va: 1) Giai phuong trinh ax + b = 0; 2)
Giai bat phuong trinh ax + b > 0.

2.10 Viét chuong trinh nhap vao cac hé sb a;, by, ¢;, a,, by, ¢, va gidi hé phuong
trinh: {alx +by=¢

a,x+byy=c,

2.11 Viét chuong trinh nhap vao cac s6 thuc a, b, ¢ va giai bat phuong trinh ax® + bx
+c>0
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2.12 Tim s6 nguyén duong n 16n nhat thoa man diéu kién: a) 3n® — 212n<10; b)

123n"? — 3n + 4 < 54; e® — 19991gn < 6.

2.13 Viét chuong trinh nhap vao n s6 thuc va cho biét ¢6 bao nhiéu s6 duong, Am va

béng 0.
2.14 Piém thi hoc ky ctia mét 16p sinh vién duge cho trong file DIEM_HK.TXT. C4u

tric file duge mo ta nhu sau: Dong 1 gom 2 s6 nguyén duong, chi s6 lugng sinh vién ctaa
16p (N) va s6 moén hoc (M); Dong 2 gobm M s6 nguyén duong chi s6 don vi hoc trinh caa M
moén hoc; N dong tiép theo, mdi dong gom M+1 s6, s6 thi nhat 14 mét sd nguyén duong,
chi méa s6 cta ting sinh vién, M s6 thuc tiép theo tuong tng 1a diém thi cia M moén hoc
(diém thi c6 gia tri trong khoang 0—10). Viét chuong trinh doc s6 liéu trong file va tinh
diém trung binh chung hoc tap cta ting sinh vién theo cong thic:

o > (P iém mon i x(S6 hoc trinh mon 1)
Diém trung binh chung = 5

i (S6 hoc trinh mon i)

i=1

In két qua 1én man hinh thanh hai cot, tuong tng 14 ma s6 sinh vién va diém trung binh

chung hoc tap cua sinh vién do.

2.15 Phat trién bai tap 2.14 bing cach, tién hanh xé&p loai hoc tap cho sinh vién dua
vao diém trung binh chung hoc tap (TBCHT) nhu sau:

— Néu TBCHT < 5.0: Loai yéu (YEU)

— Néu 5.0 < TBCHT < 7.0: Loai trung binh (TRUNG BINH)

— Néu 7.0 < TBCHT < 8.5: Loai kha (KHA)

— Néu 8.5 < TBCHT < 9.0: Loai gidi (GIOI)

— Néu TBCHT > 9.0: Loai xuat sic (XUAT SAC)

In két qua 1én man hinh thanh ba cot: c6t 1 14 ma s6 sinh vién, c6t 2 1a diém trung binh

chung hoc tap, va cot 3 1a két qua xép loai.

2.16. Viét chuong trinh nhap vao s6 lugng mén hoc (M), s hoc trinh ctia tiing mon,
ho tén va diém thi cia M mon hoc ctia N sinh vién rdi tinh diém trung binh chung hoc
tap, x€p loai hoc tap theo cach thtc tinh va xé&p loai & cac bai tap 2.14 va 2.15. In két qua
vao file KETQUA.TXT duéi dang:

HO VA TEN DIEM TBCHT XEP LOATI

Nguyen Van A 8.7 Xuat sac
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CHUONG 3. CAC CAU TRUC MG RONG

3.1 CHU TRiINH DO TONG QUAT VA CHU TRiNH DO LONG NHAU

Trong chucng 2 ta da xét 3 dang chu trinh DO, trong d6 dang 1 va dang 2 doi hoi
phai stt dung cic dong 1énh c6 nhén dé két thic chu trinh. Diéu d6 lam cho ta nhiéu lic
phai nhé mot cach may méc hé théng ciac nhan nay, nhat 1a khi chuong trinh c6 nhiéu
vong lap hodc khi vong lap doi héi phai kiém soat mét doan chuong trinh dai. Con d6i véi
cdu tric dang 3, néu trong chuong trinh c6 chtta nhiéu vong lip long nhau sé lam cho ta
ling ting khi cAn phan biét mbi vong lap bat dau va két thic ¢ dau. Su bat tién d6 sé
tang 1én khi chuong trinh dang c6 15i va ta dang phai g6 réi. P& khic phuc nhuge diém
nay, Fortran 90 cho phép st dung céc chu trinh DO téng quat, trong dé mdi vong lip sé
duge gan tén, tuong tu nhu nhén, nhung vi tén duge dit gin v6i 1énh chu trinh nén gidp
ta d& nhé va dé kiém soat hon. Cd phép cdu lénh chu trinh téng quat nhu sau.
Ten_ChuTrinh: DO bdk = TriDau, TrCuoi [, Buoc]

Cac_céu_lénh
END DO Ten_ ChuTrinh

Vé nguyén téc, tac dong ctia chu trinh DO nay hoan toan giéng véi cac chu trinh DO

trude day.

Ngoai ra, tit ca cac dang chu trinh DO déu c6 thé 16ng nhau sao cho chu trinh ngoai

kiém soat toan bo chu trinh trong. Cé thé cé cac cau tric 1ong nhau sau day.

Dang 1:
DO ml bdkl=

DO m2 bdk2=...
Cac_céu_lénh
m2 Cau_lénh ké&t_thuc
[ hodc: m2 CONTINUE ]

ml Cau_lénh k&t thuc
[ hodc: ml CONTINUE ]

Dang 2:
DO bdkl=
DO bdk2=...
Cac_céu_lénh
END DO
END DO
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Dang 3:

ChuTrinh 1: DO bdkl=

ChuTrinh 2: DO bdk2=...
Cac_céu_lénh
END DO ChuTrinh 2

END DO ChuTrinh_ 1

Dang 1 va dang 2 14 cac dang chu trinh 16ng nhau khi st dung cdu tric DO 6 chuong
2. Dang 3 1a chu trinh 16ng nhau st dung c&u tric DO téng quat. Trong cic ciu tric trén,
Cac_c&du_lénh ciing c6 thé 1a cac chu trinh DO khéc. Nghia 13, vé nguyén tic ta c6 thé si
dung c&u tric c6 nhiéu hon hai chu trinh long nhau.

Vi du 3.1. Lap chuong trinh tinh téng diém thi dai hoc cho cac thi sinh.

PROGRAM TinhDiem
WRITE(*,’ (A\)’)” Cho so thi sinh can tinh:”
Read*, N
ThiSinh: DO i=1,N
TongDiem=0.0
MonThi: DO j=1,3
Print*, “Cho diem thi mon “, J,&
&” cua TS thu “, I
Read*,Diem
TongDiem=TongDiem+Diem
END DO MonThi
Write(*,’ (” Diem TS “,I3,”=",F5.1)')&
I,TongDiem
END DO ThiSinh
END
Trong chuong trinh trén ta da st dung hai chu trinh 16ng nhau dang téng quét,
trong d6 chu trinh ngoai dudc dat tén 14 ThiSinh, vi né lap theo sd thi sinh cin phai
tinh, con chu trinh trong dudc dit tén 14 MonThi, ham y 1a sé lap theo s6 lugng mon thi.
Cach dat tén nhu vay sé mang tinh ggi nhd.

3.2 CAU TRUC IF TONG QUAT VA CAU TRUC IF LONG NHAU

Tuong tu nhu c&u trdc chu trinh DO d& néi  muc 3.1, dé giam bét “stic ép” vi phai
nhé may méc trong lic lap trinh, Fortran 90 ciing dua vao tén cua ciu tric ré nhanh IF
va goi 1a céu tric IF tong quat. Ci phap nhu sau.

Ten Cau_Truc: IF (BThuc_Logic) THEN

END IF Ten_Cau_ Truc
Hoac

Ten Cau_Truc: IF (BThuc_Logic) THEN
ELSE Ten_ Cau_Truc
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END IF Ten_ Cau_ Truc

Hoac

Ten Cau_Truc: IF (BThuc_Logic_1) THEN
ELSE IF' .(éThuc_Logic_Z) THEN

ELSE IF. .(;;'huc_Logic_3) THEN

ELSE Ten_ Cau_Truc

END IF Ten_ Cau_ Truc
Né6i chung khéong c6 gi khac biét vé chiic ning gitia cdu tric IF téng quat va ciu
trac IF thong thuong da xét 6 chuong 2, ngoai trit thém Ten Cau Truc dé “danh dau”

x4c dinh vi tri ciia khoi c4u tric.

C#u tric IF cung c6 thé 1ong nhau sao cho cdu tric nay ndm tron ven trong ciu
trac kia.
IF (BThuc_Logic_1) THEN

IF (BThuc_Logic_2) THEN

END IF

Ngoai: IF (BThuc—Logic_1) THEN
.T.;:c.ang: IF (BThuc_Logic_2) THEN
END' IF Trong
END IF.I.V;goai
Trong d6 Trong va Ngoai tuong ting 1a tén cac ciu tric IF.
Vi du 3.2. D& minh hoa cho cach st dung c&u tric IF 16ng nhau, sau day sé dua ra

mot phuong an viét chuong trinh giai phuong trinh ax® + bx + ¢ = 0 véi cdu tric IF tong

quat.

Ta thdy, day 1a biéu thic téng quat cia mét phuong trinh da thiic c6 bac cao nhat
bing 2. Tuy nhién, phu thudc vao gia tri cia cac hé s6 a, b, ¢ ma phuong trinh nay cé thé
¢6 bac 1a 2, 1 hodc 0. Do d6, dé giai bai toan nay trude hét ta 1ap mot dan bai thuc hién,

gdm cac budc sau.
Budéc 1: Nhap caché sé a, b, c
Buéc 2: Néu a=0: (giai phuong trinh bac nhat bx + ¢ = 0)
— Né&u b=0: (bac cia phuong trinh bang 0)
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+ Néu ¢=0: Tra 16i: Phuong trinh c6 vé6 sé nghiém
+ Néu c#0: Tra 10i: Phuong trinh vé nghiém

— Neé&u b#0: Tra 16i: Nghiém x=—c/b

Buéc 3: Néu a#0: (giai phuong trinh bac hai ax® + bx + ¢ = 0)
— Tinh DelTa=b*b-4*a*c
— Néu DelTa<0: Tra 10i: V6 nghiém (hoic nghiém 4o)
— Néu DelTa>0:

+ Tinh cac nghiém
+ Tra 10i: Nghiém x1, x2 =(-bx(DelTa)"%)/(2a)
Buéc 4: Két thic

Dua trén dan bai nay ta ¢c6 ma chuong trinh nhu sau:

PROGRAM GiaiPTb2
REAL a, b, ¢, DelTa, x1, x2
Print*,’ Cho cac he so a,b,c:’
Read*, a,b,c
XetA: IF (a==0) THEN
XetB: IF (b==0) THEN
XetC: IF (c==0) THEN
Print*,’ Phuong Trinh co VO SO NGHIEM’
ELSE XetC
Print*,’ Phuong Trinh VO NGHIEM’
END IF XetC
ELSE XetB
Print*, ‘Ph.trinh co 1 nghiem x=‘, -c/b
END IF XetB
ELSE XetA
DelTa=b*b-4*a*c
XetDelTa: IF (DelTa<0) THEN
Print¥*,’ Phuong trinh KHONG CO NGHIEM THUC’
ELSE XetDelTA
DelTa=SQRT (DelTa)
X1l=( -b - DelTa) / (2*a)
X2=( -b + DelTa) / (2*a)
Print*,’PT co cac nghiem X1=',6X1, &
I X2=1, X2
END IF XetDelTa
END IF XetA
END

Qua d6 nhan thaiy rang, cac ciu tric IF trén day cé thé 16ng nhau nhiéu c&p. Hon
nita, khi st dung ciu tric IF tong quat, thong qua hé théng tén cla ciu tric, ta c6 thé

kiém soat dugce chuong trinh mot cach dé dang.
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3.3 CHU TRINH NGAM

Trude hét ta hay xét hai vi du sau, trong d6 ching déu thuc hién viéc in 1én man

hinh 5 s6 nguyén.

Vidu 3.3.1: In 5 s6 trén nidm dong khac nhau

DOI =1, 5
PRINT*, I

END DO

END

Néu chay chuong trinh nay ban sé nhan dudc két qua trén man hinh la:

o & W N -

Vidu 3.3.2: In 5 s6 trén cung mot dong

PRINT*, (I, I =1, 5)

END
Trong truong hgp nay ban sé nhan dudge két qua la:
1 2 3 4 5

Lénh PRINT* trong vi du 3.3.2 cho phép in 5 gia tri cta I, v6i I tang dan ti 1 dén
5. Khac véi vi du 3.3.1, trong d6 1énh PRINT* dugc thuc hién 5 1an, méi 1an in mét ban
ghi, nén két qua nhan dudc 1a méi s6 in trén mot dong, trong vi du 3.3.2 1énh PRINT* chi
dudce thuc hién mot 1an, tic 1a chi in mét ban ghi, nén cac gia tri déu nam trén mot dong.
Nguoi ta goi vong lap in cac gia tri ciia I trong lénh PRINT* ¢ vi du 3.3.2 1a chu trinh DO
ngam. Loai chu trinh DO nay dugc st dung rat nhiéu, nhat 1a trong viéc két xuat di liéu
va doc dii liéu tu file TEXT. Vi duy, chuong trinh sau day cho phép in 100 s6 nguyén
duong dau tién theo thi tu ting dan trén 10 dong, moi dong 10 s6.
PROGRAM BangSoNguyen
DO I=1,91,10

PRINT ' (10I4)',(j,j=1i,i+9)

ENDDO
END

3.4 PINH DANG DU LIEU BANG LENH FORMAT

Trong cic chuong trudc ta da gip mot sd truosng hgp st dung lénh dinh dang
FORMAT dé doc vao hoidc két xuét dii liéu c6 qui cach. Tuy nhién d6 méi chi 1a mot vai vi
du don gian. Trong muc nay ta sé& dé cap chi tiét hon vé cau lénh nay. Cd phap cau lénh
nhu sau.
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m FORMAT (M&_ta dinh_dang)

Trong d6 m la nhan cau lénh, M6 ta dinh dang la nhiing qui uéc dé doc/ghi dit
liéu theo qui téc nhat dinh. Fortran dinh nghia kha nhiéu qui tic dinh dang, c6 nhiing
dinh dang ap dung cho ca doc va ghi di liéu, nhung ciing c6 nhiing dinh dang chi ap
dung cho doc hoic ghi dit liéu. Bang 3.1 din ra nhiing qui tic dinh dang dugc st dung
phé bién nhéit, trong d6 c6t 1 mé ta ky hiéu dinh dang c6 thé xu4t hién trong lénh
FORMAT, c6t 2 mo ta ¥ nghia sti dung khi nhap hoic két xuat dii lidu, cot 3 dua ra mot s6
vi du don gian khi viét qui tdc dinh dang trong 1énh FORMAT. Ban doc c6 thé tim hiéu k§

hon qua céc tai liéu tham khao ho#c tra ciiu chiic néng trg giip cua Fortran.
Vidu 3.4:

INTEGER N, M

REAL X, Y, Z

PRINT 10, ' Cho hai so nguyen: '

10 FORMAT (A\) ! Viet xong, giu con tro tren cung dong
READ (*, *) N, M

WRITE (*, '(A\)')' Cho ba so thuc: '

READ (*, *) X, Y, Z

WRITE (*, 20) N, M, X, Y, 2

20 FORMAT (20X, 'Cac so vua nhap la : '/2x,&
&' Cac so nguyen: ',' N=',6 1I6,&
&' M=',I6/2x,' Cac so thuc: ',62x,&
&' X=',F6.1,' Y=',F6.1,' Z=', F6.1)
END

Bang 3.1 Qui cach mé ta dinh dang FORMAT

Mb ta Y nghia Vi du
Iw[.m] Poc/in mdt s nguyén 15, 15.5, 416
Bw[.m] Poc/in mdt s6 nhi phan B4
Ow[.m] Pocl/in mdt sé co sd 8 05
Zw[.m] Poc/in mdt s6 co sd 16 Z10.3
Fw.d Poclin mot s& thuc dau phay tinh F10.3, F5.0, 5F7.2
Ew.d Poc/in mét sé thuc diu phay déng E14.7, 5E10.6
Dw.d Poc/in mét sd thuc dd chinh xac gap doi D14.7, 5D10.6
Alw] Doclin mdt bién ky tu A, A1, A20, 4A7
Lw Poc/in mot bién logic L4, 3L5
nX B4 qua n ky tu 1X, 5X
Tc Chuyén con trd dén vj tri thir ¢ tinh tir vi tri ddu tién cGa ban ghi T10
TLc Chuyén con tré sang trai ¢ ky tu tinh tir vi tri con tré hién thgi TL10
TRc Chuyén con trd sang phai ¢ ky tu tinh tir vi tri con tr hién thoi TR10
/ Xudng dong 2x, 5F10.3/ 2x,7F10.3
\ hoac $ Giir trén cung mét ban ghi A\
Xau KTu In mdt xau ky tu (dat trong cap dau nhay) ‘Dong tren’’Dong duoi’

Ghi chu: w 1a d6 rong truong, d 1a s6 chii s6 sau ddu chdm thap phan, m 14 s6 ky tu ma mot s
nguyén chiém, ké ca chii s6 0 ding trudc, n 1a s6 ky tu bd qua.

Pinh dang FORMAT ciing c6 thé dugc mé ta ngay trong cac cAu 1énh READ vi WRITE
hoéic PRINT ma khong nhét thiét st dung cAu 1énh FORMAT. Chéng han, cac ciu lénh
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WRITE (*, 30) X, Y, Z

30 FORMAT (3X, 2F10.3, E12.5)
tuong duong véi cau lénh

WRITE (*, ' (3X, 2F10.3, E12.5)') X, Y, Z

Khi doc dii liéu vao, ta c6 thé dung dinh dang tu do nhu trong cac vi du trudc day,
va ciing c6 thé dung dinh dang c6 qui cach. Vi du, céc trudng hop sau day sé cho két qua
nhu nhau.

Gia s, mudn nhap vao ba s6 x=12.3, y=23.45, z=123.4.Vdicau lénh

READ (*, *) X, Y, Z
ta chi can gb vao:
12.3 23.45 123.4 (Cac s6 cach nhau bdi cac dau cach)
Nhung néu viét cau lénh d6 duéi dang:
READ (*,’ (3F5.2)') X, Y, Z
ta c6 thé g6 vao mot day céc s6 lién tuc:
012300234512340
Vi dinh dang dudc mé ta bdi # (3F5.2) ’ nén cac so dudc nhap vao l1a cdc nhém gém 5 chii

s6 trong d6 2 chii s6 cudi cing cua nhém 1a 2 chii s6 sau ddu chdm thap phan. Ta ciing c6

thé thay cac s6 0 khong c6 nghia béi cac ddu cach.

3.5 CHU TRINH LAP KHONG XAC DINH

Chu trinh DO d& xét trudc day chinh 1a chu trinh lip véi s6 budce 14p dude xac dinh
bdi cac tham s6 TriDau, TriCuoi va Buoc. Trong thuc té ta thuong gip nhiéu bai toan
trong d6 s6 budc tinh toan cin lip di lap lai khong thé xac dinh duge mot cach cu thé, ma
1a dugc xac dinh thong qua mot diéu kién cho trude nao d6. Cau tric ldp nay dude goi la

lap khong xac dinh.

3.5.1 Cau trac két hgp IF va GOTO
C6 thé tao ra chu trinh lip khéng xac dinh bing viéc két hgp IF va GOTO nhu sau.

m C4u_lénh_ddu véng lip
Cdc_cdu_lénh tiép theo_trong vong ldp
IF (BThuc_Logic) GOTO m

hoac:

m C4u_lénh_ddu vong ldp
Cac_cdu lénh tiép theo trong vong léap
IF (BThuc_Logic) THEN
Cac_cdu_lénh xi@t ly trudc_khi_ldp lai
GOTO m
END IF
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Trong d6 m 14 nhan cau lénh dau tién caa qua trinh —,l

cin lap; BThuc Logic la diéu kién dé lip lai qua trinh. Cac cau lenh
trong vong lap

Néu BThuc Logic nhén gia tri .TRUE. thi chuong trinh sé

chuyén diéu khién dén cau lénh dau vong ldp, ngudgc lai, Piéu kién

néu BThuc_Logic nhén gia tri .FALSE. thi qua trinh lip

sé& két thic. So d6 khéi mo ta tac dong cua chu trinh nay Cac cau lenh
dugc cho trén hinh 3.1. e

, . N N A N I ~ —I
Vi du 3.5. Viét chuong trinh nh4p vao mot s6 duong

khong vugt qua 10. 17

Véi yéu cau nay, chuong trinh phai bao dam diéu Céc cau lénh
N N N ~ R N ~ PN R o~ tiép theo sau
kién, chiing nao s6 nhap vao khong phai 1a mét sé duong \E)c-,ng lap
khong vuot qud 10 thi phai nhap lai. Nhu vay, diéu kién Hinh 3.1 Cau trac 13p két

e e aa ot e e } hop IF va GOTO
quay lai vong lap ¢ day la s6 nhap vao hoédc la s6 Am hoéc P

$6 0, hoac 14 s6 16n hon 10; ndi dung can 1ap 1a nhap vao mot s6. Ta c6 qui trinh sau.
1) Nhap vao mot s6 X
2) Kiém tra s6 X:
— Néu X<0 hogdc X>10 thi
+ Thong bao 16i
+ Quay lai budc 1)
3) Két thuc
Chuong trinh c6 thé dugc viét:

PROGRAM IF_GOTO

REAL X
10 PRINT ‘(A\)’,' CHO MOT SO: '
READ*, X

IF (X <= 0.0R.X > 10) THEN
PRINT*,' SO VUA NHAP=',X
PRINT*,' SAI ! NHAP LAI !'
PRINT*

GOTO 10

END IF

PRINT*
PRINT*,' DUNG ROI'! SO VUA NHAP=', X
END

3.5.2 Ciu trac DO va EXIT

Chu trinh lip khong x4c dinh ciing c6 thé dude cdu tao két hgp DO va EXIT. Cu
phép cau tric nhu sau.

Dang 1:

[TenChuTrinh:] DO
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IF (BThuc_Logic) EXIT

Céc_cdu_lénh
END DO [TenChuTrinh]

Dang 2:

[TenChuTrinh:] DO

Cac_cdu_lénh

IF (BThuc_Logic) EXIT
END DO [TenChuTrinh]

So @6 khoi mo ta tac dong ctia cdu tric dude cho trén hinh 3.2. Ta can hét stic chd ¥
st khdc nhau gitia hai cdu tric nay. D61 véi cdu trac dang 1, vi BThuc_Logic duge xac
dinh truéc khi Cac_cdu_lénh dudc thuc hién, nén cé thé Cac_c&u_lénh sé khong dudgc
thuc hién mot 1an nao néu ngay tit ddu BThuc_Logic nhan gia tri .TRUE. Trong khi do, 6

ciu tric dang 2, Cdc_cadu_lénh dudc thuc hién it nhat mot lan.

Cac cau lénh

BThuc_Logic

Sai

Cac cau lénh

BThuc_Logic

—— —
Cac cau lénh Cac cau lénh
tiép theo sau tiép theo sau
vong lap vong lap
Dang 1 Dang 2

Hinh 3.2 Cau truc 13p DO va EXIT
Vi du 3.6: Hay lam lai vi du 3.5 khi sti dung céc c4u tric DO va EXIT.

Véi cdu tric dang 1 ta c6 chuong trinh:
PROGRAM LAP_l
REAL X
X = -999. ! Khoi tao X
CauTrucl: DO
IF (X > 0.AND.X <= 10) EXIT
PRINT ' (A\)', 'CHO MOT SO: '
READ*, X
IF (X <= 0.0R.X > 10) THEN
PRINT*,' SO VUA NHAP=' , X
PRINT*,' SAI ! NHAP LAI !'
PRINT*
END IF
END DO CauTrucl
PRINT*
PRINT*,' DUNG ROI! X =',X
END
Trong truong hgp nay, cau lénh

X = -9909.
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¢6 tac dung khdi tao gia tri cta X. N6 1a cau 1énh bit bude dé tranh viéc tham chiéu dén
bién chua xac dinh ctia ciu lénh
IF (X > 0.AND.X <= 10) EXIT
Bay gio ta thay ciu lénh
X = —-999.
bdi cAu lénh khéc trong d6 X théa man diéu kién 0 < X < 10, chdng han
X = 5.
va chay lai chuong trinh. K&t qua nhan dugc that bat ngs! Ban doc hay gii thich tai sao.

Vé6i c&u tric dang 2 ta c6 thé viét chuong trinh nhu sau:

REAL X

CauTruc2: DO
PRINT '(A\)', 'CHO MOT SO: '
READ*, X

IF (X > 0.AND.X <= 10) EXIT
PRINT*,' SO VUA NHAP=',6X
PRINT*,' SAI ! NHAP LAI !'
PRINT*
END DO CauTruc2
PRINT*
PRINT*,' DUNG ROI! X =',6X
END
Trong ciu tric nay ta khéng can khdi tao gia tri cua X. Ban doc hay giai thich tai

sao?

3.5.3 Cau trac DO WHILE...END DO
Cu phép c4u tric nay c6 dang:
DO WHILE (BThuq_Logic)
Céc_cdu_lénh
END DO
Téac dong cua ciu tric nay hoan toan tuong duong véi ciu tric
[ TenChuTrinh:] DO
IF (BThuc_Logic) EXIT
Céc_cdu_lénh
END DO [TenChuTrinh]
Vi du 3.7. P& minh hoa cho cach st dung c&u tric nay ta hay lam lai vi du 6 muc
trude. Ma ngudn chuong trinh c¢6 thé duge viét:
REAL X
PRINT ' (A\)',' CHO MOT SO: '
READ*, X
DO WHILE (X <= 0.OR.X > 10) ! Diéu kién lap lai
PRINT*,' SATI ! '
PRINT*
PRINT ' (A\)',' CHO MOT SO: '
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READ*, X ' X nhan gia tri méi
END DO

PRINT*
PRINT*,' DUNG ROI! SO VUA NHAP=', X
END

Hai dong 1énh thi hai va thi ba trong chuong trinh trén c6 thé dude thay thé béi
cau lénh gan gia tri khdi tao. Néu ngay tu dau gia tri cia X da théa man diéu kién 0 < X

<10 thi Cdc_cdu lénhnim gifia DO WHILE va END DO sé khong bao gid duge thyc hién.

3.5.4 Lénh CYCLE

Trong mot s& truong hop thuc hién chu trinh lap, tuy theo diéu kién, cAn phai bd
qua mot s8 bude nao dé, nhung chua thoat khéi hoan toan chu trinh, ta c6 thé st dung
cau lénh CYCLE. Cu phap ciu 1énh nhu sau:

CYCLE [Tén_Chu Trinh]
Lénh CYCLE nam trong cac chu trinh 14p DO hoéc DO WHILE, c6 tac dung bo qua cac
cau lénh trong vong lap ndm sau CYCLE va chuyén diéu khién vé khoi kiém tra diéu kién

lap lai cta chu trinh c6 tén 14 Tén_Chu_Trinh.

Lénh CYCLE c6 thé ndm trong cic chu trinh 16ng nhau. Néu khong chi ra

Tén Chu_Trinh thi CYCLE chi c6 tac dong d61 véi chu trinh lap trong nhét chda no.

Vi dy, ta hay xét chuong trinh sau.

INTEGER I
INTEGER, PARAMETER :: N = 10
LapDO: DO I=1,N
print*,'Chi so vong lap DO: ',i
IF (i>3) CYCLE LapDO
print*, 'Lan duoc LAP boi DO:',i
END DO LapDO
END

Trong vi du trén, nhiing cAu lénh ndm giiia hai dong 1énh DO va IF sé& dudc thuc
hién N 14n (I=1, 2, ... ,N), nhung cac cAu lénh nam sau cdu lénh IF cho dén hét chu trinh
DO chi dugc thuc hién chiing nao biéu thic (i>3) con nhan gia tri .FALSE. C4u lénh IF
trong truong hgp nay qui dinh khi nao thi 1énh CYCLE dudc goi tdi, va khi né duge goi,
qué trinh 14p sé bd qua nhiing cau 1énh sau d6, chi s6 lip dude ting lén, diéu khién duge
chuyén vé dau vong lap.

Trén thuc t& c6 thé két hgp gitia CYCLE va EXIT trong cac chu trinh lip phiic tap
hon. Ta sé khao sat k§ vi du sau day dé hiéu rd tac dong caa cac cAu lénh nay va su khac
nhau gitta ching.

INTEGER i,j,k
INTEGER, PARAMETER :: N = 10

write(*,'(/A, I2)')' Dieu khien lap khi su dung &
& CYCLE va EXIT, N = ', N
write (*,900)
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Vongl: DO i =1, n
if (i > 3) EXIT Vongl
write (*,910) i
Vong2: DO j =1, n
if (j > 2) CYCLE Vong2
if (i == 2.and.j > 1) EXIT Vong2
write (*,920) j
Vong3: DO k =1, n
if (k > 2) CYCLE Vong3
if (i == 1l.and.j > 1) EXIT Vong2
write (*,930) k
END DO Vong3
END DO Vong2
END DO Vongl
WRITE (*,'(/A)") ' Hoan tat cac chu trinh.'
900 FORMAT (/' Vong: 1 2 3 ")
910 FORMAT (11x, i2)
920 FORMAT (21x, i2)
930 FORMAT (31x, i2)
END

Khi chay chuong trinh nay, két qua nhan dugc trén man hinh c¢6 dang sau:

Dieu khien lap khi su dung CYCLE va EXIT, N = 10

Vong: 1 2 3
1
1
1
2
2
2
1
1
2
3
1
1
2
2
1
2

Hoan tat cac chu trinh.

Ta thay, méc du chu trinh Vongl: DO dudc qui dinh lip 10 1dn (N=10), nhung do
caulénh if (i > 3) EXIT Vongl, nén s6 lan lip cia chu trinh nay chi dudc thuc hién
3 1an. Nghia 1a khi 1<3 thi cac chu trinh DO tht hai va thi ba sau d6 méi dudge thuc hién.
Con khi I>3 thi thoat khdi chu trinh Vongl véi gia tri cia I=4. Nhung néu ta thay cau
1énh

if (i > 3) EXIT Vongl
bdi cau 1énh

if (i > 3) CYCLE Vongl
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thi méc du két qua nhan dugc hoan toan tuong tu, nhung gia tri cia bién I sau khi thoat
khoi chu trinh sé 1a 10 (bang N). S& di nhu vay 1a do su khac nhau cd ban ctia EXIT va
CYCLE. Trong khi c4u lénh EXIT tao ra tic dong lam két thic chu trinh mot cach cudng
btic, thi lénh CYCLE chi b6 qua viéc thuc hién cac cau 1énh sau né, con chu trinh van dugc

thuc hién va két thic binh thuong. Trong chu trinh DO c6 nhin Vong2, cAu lénh

if (j > 2) CYCLE Vong2
c6 tac dung bo qua nhiing cau lénh sau né (nhung van tiép tuc thuc hién vong liap) khi J
> 2, trong khi cau lénh

if (i == 2.and.j > 1) EXIT Vong2
lai c¢6 tac dung lam két thic chu trinh ngay 14p ttc néu biéu thiic (i==2.and.j>1) thda
méan. Mét cach tuong tu, ban doc c6 thé d6i chiéu két qua tinh ctia chuong trinh véi cac

cau lénh tuong tng dé hiéu rd thém.

3.5.5 M6t s6 vi du vé chu trinh lip khéng xac dinh

a. Tinh s6 PI theo cong thtic E:l—lJrl—lﬁL...
4 3 5 7

A N A b} A X g N A ~ P N _1 n-l
Pay la tong cua mét chuoi dan dau ma s6 hang tong quat la (2 ) ,n=1,2.... Vay
n—

ta c6 cac buéc tinh sau.
1) Khéi tao N=1, Tmp=0, EP=0.0001 [,SS=1.0] , DAU=1
2) Tinh Sn=Tmp + DAU / (2*N — 1) (S6 hang thit n)
(Téng tich liy dén s6 hang thi n)
3) Gan DAU = -DAU (dao dau)

4) Tinh sai s6 tuong doi SS = ABS((Sn—-Tmp)/Sn)
5) So sanh SS vé1 EP:
« Né&u SS >=EP:
« Luu gi4 tri cia Sn vao Tmp
*  Quay lai buéc 2)
« NéuSS<EP:
* Tinh PI=Sn*4
+ In két qua va Két thic chuong trinh
Sau day la 16i chuong trinh viét bang cac cach khac nhau khi st dung cac ciu tric
lap da trinh bay trong cac muc trude. Ciing can luu ¥ rang, cac chuong trinh & day chi
nham muc dich gidi thich vé khia canh lap trinh ma chua chd § dén tinh t6i uu cua
chuong trinh. Sau khi d& lam cht duge ngén ngit 1ap trinh, ban doc c6 thé thay d6i hoic
viét lai cho tot hon.

Cdch 1: St dung chu trinh 14p két hop IF va GOTO
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PROGRAM TINHPI1 ! Cach 1: IF & GOTO
REAL EPS, SS, PI, TMP
INTEGER :: N, DAU =1
EPS=0.0001
TMP=0.0
N=1
100 PI=TMP+DAU/FLOAT (2*N-1)
DAU = -DAU
SS=ABS ( (PI-TMP) /PI)
PRINT*, 'Vong lap thu ',N,' Sai so=',SS
IF (SS >= EPS) THEN
TMP = PI
N=N+1
GOTO 100
ELSE
PI=PI*4.0
WRITE (*,300)PI
300 FORMAT (4X,' PI = ',F10.4)
END IF
END

Cdch 2: St dung chu trinh lap két hop DO va EXIT

PROGRAM TINHPI2 ! CACH 2: DO & EXIT
REAL EPS, SS, PI, TMP
INTEGER :: N, DAU =1
EPS=0.0001
TMP=0.0
N=1
DO
PI=TMP+DAU/FLOAT (2*N-1)
DAU = -DAU
SS=ABS ( (PI-TMP) /PI)
PRINT*, 'Vong lap thu ',N,' Sai so=',SS
IF (SS < EPS) EXIT
TMP = PI
N=N+1
END DO
PI=PI*4.0
WRITE (*,300)PI
300 FORMAT (4X,' PI = ' ,F10.4)
END

Cdch 3: St dung ciu tric DO WHILE

PROGRAM TINHPI3 ! CACH 3: DO WHILE
REAL EPS, SS, PI, TMP

INTEGER :: N, DAU = 1

EPS=0.0001

TMP=0.0

N=1
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Ss=1.0

DO WHILE (SS >= EPS)
PI=TMP+DAU/FLOAT (2*N-1)
DAU = -DAU
SS=ABS ( (PI-TMP) /PI)
PRINT*, 'Vong lap thu ',N,' Sai so=',SS
TMP = PI
N=N+1

END DO

PI=PI*4.0

WRITE (*,300)PI

300 FORMAT (4X,' PI = ',6F10.4)

END

b. Tim s6 nguyén duong 16n nhat n thoa mén diéu kién 3n*-212n<10

INTEGER N, A

N=0
A=-999
DO WHILE (A < 10)
N=N+1
A = 3*N**3 - 212*N
PRINT*,'N = ',N,' A=', A
END DO
PRINT*,'So phai tim la N = ', N-1
END

Trong vi du nay ta cAn chi ¥ dén cach khdi tao gia tri ciia bién N va A.
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3.1 Viét chuong trinh tinh s6 © theo cong thiic:

BAI TAP CHUONG 3

V3 1 1 1 1
=l ——
4 357 9

v6i @9 chinh xac e=10"

3.2 Viét chuong trinh tinh s6 © theo cong thiic:

1

1

1

i
8

v6i d6 chinh x4c e=10*

3.3 Viét chuong trinh nhap vao cac s6 thuc a, b (a<b) va tinh tich phan: I

b _1.2
Je
a

1
V2n

3.4 Viét chuong trinh nhap vao cac sé thuc a, b (a<b) va tinh tich phan: I

= + + +...
1x3 5x7 9x11

dx theo phuong phéap hinh thang véi d6 chinh xac ¢ = 10

b
J‘ x2sinxdx theo phuong phap hinh thang véi d chinh x4c ¢ = 10™.

a

3.5 Théng tin v& mdt con bao dude cho trong file TRACK.TXT ma noéi dung ctia né

dudc chi ra nhu sau:

Date:
Typhoon
ADV LAT
1 10.50
2 10.50
3 10.40
4 10.20
5 10.00
6 10.00
7 10.10
8 10.30
9 10.60
10 10.90
11 11.00
12 11.00
13 11.30
14 11.50
15 11.80
16 12.40
17 13.00
18 13.40
19 13.90
20 14.50

LON

136.
135.
134.
133.
132.
130.
129.
128.
.80
126.
125.
.50
123.
121.
120.
119.
118.
117.
117.
116.

127

124

90
70
50
30
10
90
80
80

80
70

20
90
50
40
60
90
30
70

14-22 JUL 2003
#8

TIME

07/14/12%2
07/14/18%2
07/15/002
07/15/06%
07/15/12%7
07/15/18%
07/16/00%Z
07/16/06%2
07/16/12%2
07/16/18%
07/17/002
07/17/062
07/17/12%2
07/17/18%2
07/18/002
07/18/062
07/18/12%7
07/18/18%
07/19/00%z
07/19/06%2

WIND
15
15
15
20
25
25
30
30
30
40
45
40
40
40
45
45
45
45
45
45

PR
1006
1006
1007
1004
1002
1002
1000
1000
1000
994
991
994
994
994
991
991
991
991
991
987

STAT
TD
TD
TD
TD
TD
TD
TD
TD
TD
TS
TS
TS
TS
TS
TS
TS
TS
TS
TS
TS



21
22
23
24
25
26
27
28
29
30
31
32
33
34

Trong d6, dong dau tién chi ngay bat dau va ngay két thic cta con béo; dong tht hai chi

15.10 116.20 07/19/12% 45 987 TS
15.70 115.60 07/19/18% 50 987 TS
16.30 115.00 07/20/00% 60 980 TS
17.00 114.30 07/20/06%2 65 976 TY-1
17.60 113.60 07/20/12% 65 976 TY-1
18.00 112.80 07/20/18% 65 976 TY-1
18.30 112.00 07/21/00%Z 65 976 TY-1
18.70 111.10 07/21/06%Z 60 980 TS
18.80 110.00 07/21/12% 55 984 TS
18.80 108.60 07/21/18% 60 980 TS
18.90 107.30 07/22/00%Z 60 980 TS
19.80 106.40 07/22/06% 55 984 TS
20.10 105.00 07/22/12% 40 994 TS
19.70 103.80 07/22/18% 35 997 TS

s6 thi tu trong ndm ctia con bio; dong thi ba 1a tiéu dé cac cot ctia cac dong tiép theo ma

¥ nghia cta ching 1a: cot 1 chi s6 thi tu, cot 2 va cot 3 1an lugt 1a vi do va kinh do dia ly

cua tam bao; cot 4 ghi thang, ngay, gid cta vi tri tAm bdo (mm/dd/hhz), véi z 1a ky hiéu

18y gio chudn quéc t&; cot 5 1a téc do gié cuc dai (knots); cot 6 1a 4p suét khi quyén tai

tAm bao (mb); va cOt 7 1a cuong d6 bao, véi ky hiéu TD — ap thdp nhiét d6i, TS — bao,

TY—1, TY—2,... — bdo manh & mtc d6 1, 2,... Viét chuong trinh doc s6 liéu tu file, xii 1y,

tinh toan va hién thi 1én man hinh cac thong tin sau:

sau.

— S6 ngay kéo dai cua con bio (s6 ngay bao hoat dong)
— Thoi diém béo ¢6 tée d6 gi6 cuc dai 16n nhat
— Nhiing khoang thdi gian bdo dat cac cuong d6 TD, TS va TY.

3.6 Phuong phéap Archimedes dé tinh s6 n c6 thé duge mo ta bdi so d6 thuat toan

1) Gan A=1, N = 6 va SS=1.0E—6 (sai s6 cho phép)

2) Tién hanh:
— Thay thé N béi 2N
— Thay thé A béi /2 —+/(4— 4%)
— Gan L =NA/2

—Gan U=1/1-4%/2

— Gan PI = (U+L)/2 (1a gia tri u6c lugng ctia so )
— Gan E = (U-L)/2 (1a uéc lugng cta sai s6)
— Néu E>=SS: quay lai buéc 2),
ngudc lai thi:
In két qua (In gia tri cha PI)
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3) Két thuc

Dua vao thuat toan trén hay viét chuong trinh tinh s6 © va so sanh két qua véi cac
bai tap 3.1 va 3.2.

3.7 Viét chuong trinh tinh va in bang cic gia tri cia d61 s6 x va cia ham

f(x)= xsin{w} tuong tng khi cho x bién thién trong khoang déng [—1; 1] véi

buéc nhay Ax = 0.1.

3.8 Gia st “séong vudéng” v6i chu ky T c6 thé dinh nghia bdi ham

f(t):{l (0<t<T)

. Chudéi Fourier cta ham fit) dugec cho bdi
-1 (-T<t<0)

sin
T

ii 1 .| Qk+D)m
T2k +1

] Ta cAn biét phai 14y bao nhiéu hang ti cta chudi dé x4p xi t6t

ham f(#). Cho T = 1, hay viét chuong trinh tinh va hién thi téng cta n s6 hang dau tién
ctia chudi khi cho ¢ bién thién trong khoang tit 0—1 véi bude nhay bang 0.1. Chay chuong
trinh véi cac gia tri n khac nhau, ching hann =3, 6, 9,...

3.9 Ky hiéu tong ctia N s6 tu nhién dau tién la S=1+2+...+N. Viét chuong trinh x4c
dinh s6 N va téng S sao cho téng S 14 s6 16n nhat khéng vugt qua 1000.

3.10 Su tang trudng dan sé dudc gia dinh 1a tuin theo qui luat ma s lugng dan so
tai thoi diém ¢ nao d6 dude cho béi cong thiic:

Kx,
(K—=x,)e" +x,

x(t) =

trong d6 x, 1a s lugng dan s6 tai thoi diém ¢=0, r 1a toc @6 tang trudng va K 1a hing s6
dic trung cho nhan t6 méi truong séng. Viét chuong trinh tinh va in gia tri ciia x(#) trong
khoang thdi gian 200 nam v6i budc nhay cta ¢ bang 10. Lay x, = 2, » = 0.1, K = 1000.
Chay chuong trinh véi cac gia tri cia K khac nhau va so sanh két qua dé nhan xét vé y
nghia ctua K.

3.11 Viét chuong trinh nhap vao mét day cac s6 thuc véi s6 lugng s6 chua xac dinh.
Chuong trinh cho phép nhap cho dén khi gip s6 nhap vao biang —999.0 thi két thic viéc
nhap. Tinh gia tri trung binh s6 hoc ctia day s6 thuc d6. In két qua 1én man hinh duéi

dang:
TRUNG BINH CUA N SO VUA NHAP = XXXXX.XX
trong d6 N 1a s6 lugng cac s6 duge tinh trung binh (khong ké s6 —999.0), gia tri trung
binh dudc in theo dinh dang s6 thuc ddu phéy tinh v6i 2 chit s6 sau ddu chdm thap phan.
3.12 Gia st gia tri hop 1é ctia nhiét do khong khi ¢ mot tram quan tric chi nam
trong pham vi tit —5 d6 dén 40 do. Viét chuong trinh nhap vao chudi so liéu quan tric

nhiét @ khong khi va tinh nhiét d6 trung binh cta tram d6. Chuong trinh cho phép chi
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nhan nhiing gia tri s6 liéu hgp 1é va véi dd dai chudi so liéu bat ky. In két qua 1én man
hinh duéi dang:

DO DAI CHUOI =IIII, NHIET DO TRUNG BINH = XXXX.X
trong d6 IIII 1a s6 mot s6 nguyén duong chiém do6 rong 4 ky tu chi d6 dai chudi quan tric,
nhiét do trung binh dudc in theo dinh dang s6 thuc ddu phdy tinh véi 1 chit s6 sau ddu
chdm thap phan.

3.13 Day s6 Fibonacci 1a day s6 1, 1, 2, 3, 5, 8, 13,... Chiing dugc tao ra theo nguyén
tdc: F, = F,_, + F,_,, trong d6 F, = F, = 1. Viét chuong trinh nhéap vao s6 nguyén duong n

va in ra diy n s6 Fibonacci d6.
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CHUONG 4. CHUONG TRINH CON (SUBROUTINE VA FUNCTION) VA
MODUL

4.1 KHAI NIEM

Trong lap trinh, nh4it 1a d61 véi nhiing bai toan 16n, cac chuong trinh thuong bao
gom nhiéu bd phan khac nhau, trong d6 c6 nhiing bd phan thuong dude st dung lip di
lap lai nhiéu 14n. Ngoai ra, nhiing doan chuong trinh nay c¢6 thé duge st dung cho cac
chuong trinh khac. Viéc viét mot chuong trinh trong d6 cé nhiéu doan trung lap nhau sé
gay ra su nham chan va khong hiéu qua, tham chi lam cho chuong trinh tré nén réi rim
hon. Pé t6 chtic mot chuong trinh gon gang, dé khai théac, Fortran cho phép phan manh
chuong trinh va tao thanh cac chuong trinh con.

C6 hai khai niém chuong trinh con 1a tha tuc (SUBROUTINE) va ham (FUNCTION).
Céac chuong trinh con ciing c¢6 thé chia thanh hai loai 1a chwong trinh con trong va chuong
trinh con ngoai. Ta cing c6 thé chon ra nhiing chuong trinh con trong s6 cac chuong
trinh con dé tao ra mét thu vién riéng cho minh. Tap hop cac chuong trinh con nay dude
goi la modul. Cac chuong trinh chinh (Main Program), chuong trinh con ngoai (External
Subprogram) va cac modul dudc goi 1a cac don vi chuong trinh (Program Unit). Vé
nguyén téc, cc chuong trinh con trong s& nam trong cdc don vi chuong trinh khac va
dugc bién dich cung véi don vi chuong trinh ma né phu thudc, trong khi cac chuong trinh
con ngoai c6 thé dudc bién dich mét cach doc 1ap. Cai khac nhau cd ban giita chuong trinh
con trong va chuong trinh con ngoai 1a & chd, trong khi cac chuong trinh con trong c6 thé
st dung tén bién, hing va nhiing khai bao ctia don vi chuong trinh quan 1y né, thi cac
chuong trinh con ngoai, do khong duge phép nim trong don vi chuong trinh khac nén
khong c6 tinh chat dé.

Ciing can chid y phan biét cac khai niém don vi chuong trinh, (bo) chuong trinh va
file. Trong mét file c6 thé chiia nhiéu don vi chuong trinh va ching c6 thé gop lai thanh
mot (bo) chuong trinh. N6i chung ta khong nén t6 chic nhu vay, nhat 1a déi véi nhiing
chuong trinh 16n, ma nén tach cac don vi chuong trinh ra, méi don vi chuong trinh chia
trong mot file. N6i cach khac, néu mot (bd) chuong trinh gom mét chuong trinh chinh va
n chuodng trinh con 1a cac don vi chudng trinh thi ching nén duge luu trii trong n+1 file
tach biét. Cach t6 chiic nay cho phép cac chuong trinh khac nhau st dung chung nhiing
don vi chuong trinh nhu nhau. Tuy nhién, ta khéng thé luu trii cac chuwong trinh con
trong vao cac file tach biét véi cac don vi chuong trinh quan 1y né, ngoai trit truong hop
st dung cau lénh INCLUDE (sé dudc trinh bay sau).

4.2 THU VIEN CAC HAM TRONG

Truéc day, ta da lam quen véi cach st dung ham thu vién trong Fortran. Trong mot

s6 vi du, cac ham thu vién nay cling da dudc st dung, nhu ham tinh can bac hai, ham
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tinh cosin ciia mot géc,... P& thuan tién cho viéc tham khao, tra ctu, trong phan phu luc
da din ra nhiing ham théng dung nhat trong thu vién cic chuong trinh con ctia Fortran.

Sau day 1a mot vi du vé cach st dung cac ham thu vién nay.

Vi du 4.1. Viét chuong trinh lap bang tra gia tri ham sin va cosin ctia cac géc nam
trong khoang 0-90°.

Ta c6 thé viét chuong trinh nhu sau.

PROGRAM BANG_SIN_COS
IMPLICIT NONE
REAL Pi

INTEGER I,J
PI=4.*atan(1l.)
WRITE (*,' (" ",1117)') (I,I=0,60,6)
DO 3=0,89
WRITE (*,'(I3,1X,11F7.5,I4)') &

J, (SIN((REAL(j)+I/60.)/180.*pi) ,I=0,60,6), 89-J
ENDDO
WRITE (*,' (" ",11I7)') (60-I,I=0,60,6)
END

Trong chuong trinh trén da st dung ba ham thu vién ctia Fortran 132 ham ATAN,
ham SIN va ham REAL. Ham ATAN (x) dé tinh acrtan cta s6 x. Vi Fortran khéong dinh
nghia hing s6 © nén ta phai tinh n/4 = arctan (1), ham SIN dé tinh sin caa cac géc tix
0-90° ma gia tri cia ching trong khoang nay dudgc 14y cach nhau 6 phut. Déi s6 cua cac
ham lugng giac, nhu sin, cos, tang, cotang, phai 1a radian. Con ham REAL dung dé d6i s6
nguyén J thanh s6 thuc, né khac véi 1énh khai bao REAL dung dé khai béao cac bién c6
kiéu s6 thuc trong phan khai béo.

4.3 CAC CHUONG TRINH CON TRONG

4.3.1 Ham trong (Internal FUNCTION)

Ham trong c6 thé dugc khai bdo nhu sau.

[KiéuDL] [RECURSIVE] FUNCTION TenHam &
([Céc_déi_sd8]) [RESULT (TenKetQua) ]
[Cédc_cdu 1lénh khai bao]
[Cédc_cdu lénh thuc hién]
[TenHam = ...]
END FUNCTION [TenHam]

Trong d6:

KiéuDL la kiéu dii liéu ma ham sé tra vé. Ta c6 thé bd qua tiy chon nay khi st
dung tuy chon RESULT.

RECURSIVE la tuy chon dé chi ham 1a ham dé qui.

TenHam 1 tén ctia ham, dudc ding dé goi t6i ham.

Céc_déi_sé&1a danh sach cac d6i so hinh thiic, liét ké cach nhau béi d&u phay.
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TenKetQua la tén bién chtia két qua tra vé cia ham. Néu st dung tiy chon nay thi

cau lénh TenHam = ... khong dudc phép xuat hién. Ngugc lai, néu khong st dung tuy
chon RESULT thi phai c6 dong 1énh TenHam = ... dé tra vé két qua ctia ham.

Ham c6 thé duge goi t6i bang cach hodc gan gia tri ham cho bién, hodc ham tham
gia vao biéu thiec tinh:

TenBien = TenHam ( [Cdc_déi_sd] )

Vi duy, cau lénh

Cx = COS (x)
sé& tinh gia tri cosin ctia x bang 10i goi ham COS (x) rdi gan cho bién Ccx. Con trong cau
1énh

Pi = 4.0 * ATAN (1.0)
gia tri cua arctan(1.0) dudc tinh thong qua 16i goi ham ATAN(1.0), sau d6 14y két qua
nhan dudc nhan véi 4.0 rdi méi gan gia tri ctia biéu thic cho bién Pi.

Khi x4y dyng ham, Cac_déi_sé1a nhiing d6i s6 hinh thiic, nhung khi goi ham thi
Cac_déi_sé phai dugc thay vao d6 1a danh sach d61 s6 thuc. Vi du, ham YNew duge x4y
dung véi ba d6i s6 hinh thtic X, ¥, A:

FUNCTION YNew ( X, Y, A )

YNew =
END FUNCTION YNew

Khi ham nay dudc goi t6i, cac d6i s6 hinh thitc dudc thay bdi nhiing déi sé thuc:

U =

VvV =

Pi = ...

Y = YNew( U, V, Pi/2 )

Cac d6i s6 hinh thtic va déi s6 thuc phai tuong ting 1-1 vé thi tu xuat hién ciing
nhu kiéu di liéu caa chung.
4.3.2 Thu tuc trong (Internal SUBROUTINE)

Vé co ban cd phap khai bao thi tuc giong véi khai bao ham. Chi c6 mot s6 khac biét

sau:
— Khéng c6 gia tri nao dudc lién két véi tén thu tuc
— Dé goi t6i thu tuc phai dung tit khéa CALL

— Tu khéa SUBROUTINE dugc dung dé dinh nghia tha tuc thay cho tit khoa
FUNCTION
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— Ham khong c6 d6i s6 sé dudc goi téi bang cach thém vao sau tén ham cap dau
ngodc don rong () (Vi dy, MyFunction () ), nhung néu thu tuc khong cé déi s6 thi khi goi
t61 s& khong can cdp d4du ngoéc don nay (Vi du: CALL MySubroutine).

Cu phap khai bao thu tuc nhu sau.
SUBROUTINE TenThuTuc [( Cac_d&i_sé& )]
[Cédc_cdu_lénh khai bao]
[Cédc_cdu lénh thuc hién]

END SUBROUTINE [TenThuTuc]

Trong d6 Cac_déi_sé la danh sach d6i s6 hinh thic, duge liét ké cach nhau béi
dau phay.

Loi goi thu tuc:

CALL TenThuTuc [( Cdc_déi_sé thuc )]

Trong d6 danh sich cac doi s6 hinh thiic va danh sach cac d6i sd thuc cling phai
tuong ting 1-1 v6i nhau.
Chii y:

+ Nb6i chung ham 1a mot chuong trinh con chi tra vé duy nhit mot gia tri: Gia tri
cta ham tng véi cac d6i s6. (Sau nay ta sé thady ham c6 thé tra vé nhiéu gia tri)

+ Trong dinh nghia ham (FUNCTION), trudc khi tra vé chuong trinh goi, gi tri cua
ham luén duge xac dinh bdi mot cdu lénh gan hoidc cho TenHam ho#c cho bién
TenKetQua trong tiy chon RESULT. Déi véi cac thu tuc thi két qua c6 thé sé duge
tra vé thong qua danh sach céc déi s6, ciing c6 thé 14 mot hodc mot s6 nhiém vu
nao do.

« Ham (va thu tuc) két thic & cau lénh END cudi cung. Tuy nhién ciing c¢6 thé st
dung cAu lénh RETURN dé tra vé chuong trinh goi. Khi gip cdu lénh RETURN ch-
uong trinh con sé dugc giai phéng va quay vé chuong trinh goi, bat chap sau né cé

con cau 1énh thuc hién nao hay khong.
4.4 CAU LENH CONTAINS

CAu lénh CONTAINS la cAu lénh khong thuc hién, dung dé phan cach than chuong
trinh chinh (chinh x4c hon 1a don vi chudng trinh) véi cac chuong trinh con trong thuoc
né. Cac chuong trinh con trong dugc sip xép ngay sau cAu lénh CONTAINS va trudc ti
khéa END ctia chuong trinh chinh. B& cuc tdng quat cia chuong trinh ¢6 dang nhu sau.
PROGRAM TenChuongTrinh

[Cédc_cadu_lénh khai bao]
[Cédc_cdu lénh thuc hién]
[CONTAINS

Céc_chuong trinh con_trong ]
END [PROGRAM [TenChuongTrinh]]
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0 day, Cdc_chuong trinh con_ trong la nhiing ham trong hodc thu tuc trong
chiu su quan 1y ctia chuong trinh TenChuongTrinh. Vi du, trong chuong trinh sau day,
CT_CHINH s& goi dén chuong trinh con trong c6 tén 1a CT_CON.

PROGRAM CT CHINH
REAL A(10)

CALL CT CON (A)

CONTAINS
SUBROUTINE CT CON (B)
REAL B (10)

END SUBROUTINE CT_ CON
END PROGRAM CT_ CHINH

4.5 MOT SO Vi DU VE CHUONG TRINH CON TRONG
b
Vi du 4.2. Tinh tich phin xac dinh 7 = jf(x)dx béng phuong phap hinh thang.

| )

e 2" . Ta 1an lugt chia khoang (a; b) ra 1am N doan bang nhau

.o 1
Gia su f(x)= N
Ax=(b-a)/N, x4c dinh béi cac diém chia x,=a, x;=x,+A4x,..., xy=b; mbi lan nhu vay ta tinh
dién tich ctia N hinh thang xac dinh bdi cac day fix,), flx+Ax) va chiéu cao Ax. Gia tri cia
tich phan sé dugc x4p xi béi tong dién tich cia N hinh thang nay. Ré rang, khi N cang
16n thi téng dién tich cta cac hinh thang nay cang tiém cn t6i gié tri tich phan. Do d6 d6
chinh xac ctia phép xap xi nay dudc xac dinh bdi sai s6 tuong dé1 |((S2-S1)/S2) < ¢l,
trong d6 S1 va S2 14 téng dién tich cac hinh thang tng v6i N=K va N=K+1. Tt d6 ta c6 so
d6 tinh va 16i chuong trinh nhu sau.
B1) Cho gia tri ctia a, b (a<b), Epsilon
B2) Khdi tao N=0, S1=0
B3) Ting s6 khoang chia 1én 1: N = N+1
B4) Chia doan (a; b) lam N khoang, vé6i cu ly méi khoang DelX = (b-a)/N
B5) Tinh t6ng dién tich N hinh thang va gan cho S2:
1) Gan S2=0
2) Léip lai N 1an, méi lan tGng v6i mot hinh thang:j=1, 2,..., N
a) Xac dinh x1, x2, f(x1), f(x2): x1=a+(—1)*DelX; x2=x1+DelX
b) Tinh dién tich hinh thang thi j: Tmp = (f(x1) + f(x2) ) * DelX / 2
¢) Cong don dién tich hinh thang viia tinh vao S2: S2=S2+Tmp
B6) Tinh sai s6: SSSABS( (S2-S1)/S2)
B7) Kiém tra diéu kién két thuc:
1) Néu SS < Epsilon: In két qua va két thic chuong trinh
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2) Néu SS >= Epsilon:
a) Luu gia tri S2 vao S1: S1 =S2
b) Lip lai tit bude B3)
PROGRAM TICHPHAN
INTEGER N, J
REAL S1,S2,DELX

REAL X, F1,F2, SS,EP, HSO
REAL, PARAMETER :: EP=1.E-4, A=0., B=3.

N=0
S1=0
DO
N=N+1
DELX = (B-A)/REAL(N)/2.0
S2=0
DO J=1,N
X = A + (J-1)*DELX
IF (J>1) THEN
Fl = F2
ELSE
Fl= F(X)
END IF
X = X + DELX
F2= F(X)
S2= S2 + (F1+F2)*DELX
END DO

SS = ABS((S2-S1)/S2)
IF (SS < EP ) EXIT

S1 = s2

PRINT*, 'SO HINH THANG =',N
END DO
PRINT '('' GIA TRI TP = '',6F10.4)', S2
CONTAINS

FUNCTION F(X) RESULT (Fr)
Fr=1.0/SQRT(2.0* (4.0*ATAN(1.))) *EXP(-0.5*X*X)
END FUNCTION F
END

Trong chuong trinh trén, gia tri cac can tich phin va sai s6 cho phép dugc khdi tao
thong qua lénh khai bao hing, F(X) 12 ham trong véi d6i s6 hinh thtc 1a X. Két qua tra
vé ctia ham dugc luu trong bién Fr 6 tily chon RESULT.

Vi du 4.3. Giai phuong trinh f(x) = 0 bing phuong phap liap Newton.

No6i dung phuong phép lap Newton giai phuong trinh f{x)=0 c¢6 thé tém tit qua cac
buédc nhu sau.

1) Khdi tao nghiém x bing mot gia tri ban dau nao dé
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2) Gan x boi x—{x)/f’(x), trong d6 f’(x) 1a dao ham bac nhit cua f(x)
3) Tinh va kiém tra diéu kién f{x) ~ 0
— Néu chua théa man thi quay lai buéc 2)
— Néu thoa man thi in két qua va két thic chuong trinh.
Gia st cho fix) = x* + x —3. Khi d6 f'(x) = 3x* + 1. Ta chon gia tri khéi tao ctia x 12 2.
Diéu kién dé xem x 1a nghiém gan dung cta phuong trinh 1a: hodc thda man fix) < 10
hoic s6 1an 1ap 16n hon hoic bang 20. Lai chuong trinh nhu sau.

PROGRAM Newton

! Giai PT f(x) = 0 bang PP Newton
IMPLICIT NONE

INTEGER :: Its =0 ! Dem lan lap

INTEGER :: MaxIts = 20 ! So lan lap cuc dai
LOGICAL :: Converged = .false. ! Dieu kien hoi tu
REAL :: Eps = 1lE-6 ! Sai so cho phep

REAL :: X = 2. ! Gia tri nghiem khoi tao

DO WHILE (.NOT. Converged .AND. Its < MaxIts)
X =X - F(X) / DF(X)
PRINT*, X, F(X)

Its = Its + 1
Converged = ABS( F(X) ) <= Eps

END DO

IF (Converged) THEN
PRINT*, 'Hoi tu'’

ELSE
PRINT*, 'Phan ky'

END IF

PRINT*,’Nghiem PT: X = ‘,X

CONTAINS
FUNCTION F (X)

REAL F, X

F=X%**3 + X -3
END FUNCTION F
FUNCTION DF (X)

REAL DF, X

DF = 3 * X ** 2 + 1
END FUNCTION DF

END PROGRAM Newton

Trong chuong trinh trén, cic ham trong F (X) va DF (X) dugc tra vé thong qua lénh
gan TenHam = ..., khac véi vi du é muc truée 1a gia tri cia ham dudc tra vé théng qua
bién & tily chon RESULT.

Vi du 4.4. In mét day cac ky tu gidng nhau.

Chuong trinh sau diy cho phép in ra mot day cac ky tu gidng nhau, trong d6 sd
lugng ky tu duge cho 6 doi s6 thi nhat va ma ASCII ctia ky tu duge cho 6 doi s6 thi hai
cua thu tuc DayKyTu.
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IMPLICIT NONE
CALL DayKyTu( 5, 65 ) ' 5 chu A lien tuc
CONTAINS
SUBROUTINE DayKyTu ( Num, Symbol )
INTEGER I, Num, Symbol
CHARACTER*80 Line
DO I = 1, Num
Line(I:I) = ACHAR( Symbol )
END DO
PRINT*, Line
END SUBROUTINE
END

Ciu lénh Line (I:I) = ACHAR( Symbol ) trong chuodng trinh con trén c6 nghia
14 gan ky ty thi I cia xAu Line bdi ky tu ACHAR( Symbol ).

Nhu da thay, thi tuc DayKyTu trén day nhan hai tham s6 dau vao 1a 5 (5 ky tu) va
65 (ky tu tht 65 trong bang ma ASCII — chii A) va truyén cho cic d6i s6 tuong (ing Num
va Symbol. K&t qua cua 161 goi thu tuc nay 1a in ra 5 chii A lién tuc.

Vi du 4.5. Tinh 8 hop chap CF = — "
kl(n—k)!
D& tinh t6 hgp chap cin phai xy dung ham tinh giai thita. Chuong trinh sau tinh
va in t6 hop chap tit 0 dén 10 caa 10.
PROGRAM TOHOPCHAP
INTEGER I
DO I =0, 10
PRINT*, I, Fact(1l0)/ (Fact(I)*Fact(10-I))
END DO
CONTAINS
FUNCTION Fact ( N )
INTEGER Fact, N, Temp , I

Fact = Temp
END FUNCTION
END

4.6 BIEN TOAN CUC VA BIEN DIA PHUONG

Hay xét hai chuong trinh duéi day, trong d6 muc dich ctia cac chuong trinh nay la
tinh va in 1an lugt giai thita cta cac sé tit 1 dén 10. Ta hay dé y dén su khac nhau gitia
ching.

Vidu 4.6.

PROGRAM VER1
INTEGER I
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DO I =1, 10
PRINT*, I, Fact(I)
END DO
CONTAINS
FUNCTION Fact ( N )
INTEGER Fact, N, Temp

Fact = Temp
END FUNCTION

END

N

va

PROGRAM VER2
INTEGER I
DO I =1, 10
PRINT*, I, Fact(I)
END DO
CONTAINS
FUNCTION Fact ( N )
INTEGER Fact, N, Temp, I

Temp = I * Temp
END DO
Fact = Temp
END FUNCTION
END

Khi 14n lugt chay cac chuong trinh nay ta thay méc dui ca hai chuong trinh nay viét
gan nhu hoan toan giéng nhau, nhung két qua lai rat khac nhau. Vi sao vay? Van dé &

chd 14 su c¢6 mét ctia bién I trong cau lénh khai bao ctia chuong trinh con Fact:

INTEGER Fact, N, Temp, I

Vi chuong trinh con Fact la chuong trinh con trong, nén khi bién I khong dudc
khai bao, n6 sé stt dung bién da duge khai bao bdi chuong trinh chinh diéu khién né. Nhu
vay, ¢ chuong trinh VER1, bién I ddng thoi bi diéu khién béi ca chuong trinh chinh 14n

chuong trinh con. Tac dong cta qua trinh dung chung bién I ¢6 thé duge mé ta nhu sau.

— Khi trong chuong trinh chinh (CTC) bién I=1, né sé truyén tham s6 N=I=1 cho
chuong trinh con (FACT), dong thdi trong FACT, bién I=2, 1 nén Fact=Tmp=1 (Vong DO
khéng thuc hién). Khi FACT tra vé CTC thi 1=2.

— Sau khi FACT tra vé CTC thi bién I dugc ting 1én do né 1a bién diéu khién cta chu
trinh DO: I=I+1=2+1=3, va gia tri nay lai truyén cho FACT, nén N=I=3, dong thdi trong
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FACT, I=2, 3 do d6 Fact=1.2.3=6 (Ra khdi vong DO clia FACT: I=N+1 = 3+1 =4).
Khi FACT tra vé CTC thi 1=4.

— Tiép tuc, trong CTC: I=I+1=4+1=5; khi truyén tham s6 cho FACT thi N=I=5, va
trong FACT: I=2, 5 nén Fact = 1.2.3.4.5 = 120 (Ra khoi vong DO cua FACT:
I=N+1=5+1=6). FACT lai tra vé CTC gia tri ciia I=6.

QuaA trinh ct tiép dién nhu vay va giai thiia ctia cac s6 chan khong duge tinh cho
dén khi xuat hién 16i do bién I bi réi loan.

Nhung, néu trong chuong trinh con ta khai bao thém bién I, nhu 6 chuong trinh
VER2, thi qua trinh tinh toan dién ra chinh xac va chuong trinh két thic binh thudng.

Bién I khai béo trong chuong trinh chinh dugc goi 1a bién toan cuc, con bién I khai
bao trong chuong trinh con 12 bién dia phuong. Cac chuong trinh con trong dudc phép
tham chiéu dén cac bién toan cuc khi cac bién dia phuong khéng dudec khai bao. Tuy
nhién, chuong trinh chinh sé& khong tham chiéu duoc dén cac bién dia phuong khai bao ¢

cac chuong trinh con trong.

4.7 PINH NGHIA HAM BANG CAU LENH PON

Ham c6 thé duge dinh nghia bing cdu trdc ham nhu da thiy trong muc 4.3.1,
nhung ham ciing ¢6 thé dudge dinh nghia bing cau lénh khai bao ham. Ta hay xét vi du
sau day.

PROGRAM BT_HAMl
REAL X
F(x) = 3*x**2 - 5%x + 2

Print*,' Cho gia tri cua X: '

Read*, x

Print '('' Gia tri ham F(x)='',F10.3)"', F(x)
END

Trong chudng trinh trén, cdu 1énh

F(x) = 3*x**2 - 5%x + 2
12 mot cach dinh nghia ham F(x) va goi 1a biéu thic ham, hay ham 1énh (Statement
function), vi n6é chi dung moét lénh gan dé dinh nghia ham. Chuong trinh nay tuong
duong véi chuong trinh sau.

PROGRAM BT HAM2

REAL X

Print*,' Cho gia tri cua X: '

Read* ,x

Print '('' Gia tri ham F(x)='"',Fl10.3)', F(x)
CONTAINS

FUNCTION F (X)
F = 3%x**2 - 5%x + 2
END FUNCTION
END
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Pinh nghia ham bing biéu thic ham cho phép lam don gian héa viéc viét chuong
trinh. Tuy nhién, cach dinh nghia nay nhiéu lic gay khé khén khi gé r6i chuong trinh,
nh4t 14 d6i v6i nhiing chuong trinh 16n va dang trong qua trinh xay dung, phat trién. Béi
vay ta khong nén st dung cach dinh nghia nay khi chuong trinh chua thuc su én dinh.

4.8 CHUONG TRINH CON NGOAI

Cac chuong trinh con trong 12 nhiing chuong trinh con chi do mét don vi chuong
trinh kiém soat (ching han, chuong trinh chinh), ching khu tra gitta hai cdu lénh
CONTAINS va END cua don vi chuong trinh.

Cac chuong trinh con ton tai ¢ ngoai duéi dang cac file doc lap duge goi 1a cac
chuong trinh con ngoai. Ching c6 thé duge tham chi€u béi nhiéu don vi chuong trinh
khac nhau. Tuy nhién, cac chuong trinh con ngoai ciing c6 thé ton tai ngay trong ciing
mét file v6i chuong trinh chinh hoic cac don vi chuong trinh khac nhung khéng nam giiia
cac ciu lénh CONTAINS va END. Trong trudng hgp d6, cac don vi chuong trinh chta trong
cac file khac s& khong thé tham chiéu truc tiép dén ching dugc.

Céac chuong trinh con ngoai ciing c¢6 thé c¢6 cac chuong trinh con trong riéng cia
ching. Nhung cac chuong trinh con trong lai khéng duge phép chia cac chuong trinh
con trong khac.

Cu phép khai béo cac chuong trinh con ngoai ¢ thé c¢6 dang.

1) Khai bdo ham:

[KiéuDL] [RECURSIVE] FUNCTION TenHam
([Cac_déi_sd8]) [RESULT (TenKetQua) ]
[Cédc_cadu lénh khai bao]
[Cédc_cdu lénh thuc hién]
[CONTAINS

Céc_chuong trinh con_trong ]
END [FUNCTION [TenHam] ]
2) Khai béo thu tuc:
SUBROUTINE TenThuTuc [( Cdc_déi_sé )]
[Cédc_cdu 1lénh khai bao]
[Cédc_cdu lénh thuc hién]
[CONTAINS

Céc_chuong trinh con_trong]
END [SUBROUTINE [TenThuTuc] ]

Nhu da thay, vé co ban khai bao chuong trinh con ngoai tuong tu nhu khai bao
chuong trinh con trong, ngoai tru cac chuong trinh con ngoai dugc phép chta cac chuong
trinh con trong, con cac chuong trinh con trong thi khong dude phép chita cac chuong
trinh con trong khéc. Viéc tham chiéu dén cic chuong trinh con ngoai hoan toan tuong tu
nhu khi tham chiéu dén cac chuong trinh con trong. Nghia 14 gia tri cia ham c6 thé dugc
gan truc tiép cho bién hoic 14 mot bé phan cta biéu thic, con tha tuc dude goi dén béi tix
khéa CALL. Danh sich d6i s6 trong cac 16i goi ham ho#c thu tuc phai la danh sach cac d61
0 thuc. Vi du, ta c6 ham tinh téng hai s6 nguyén sau day:
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INTEGER FUNCTION Tong(a, b) RESULT (X)
Integer a,b
X=a+b
END FUNCTION Tong
Khi d6 ham c6 thé duge tham chiéu nhu sau:

PROGRAM GOI_HAM
IMPLICIT NONE
Integer I,j,N,M,Tong

I =10
J = 23
N = Tong (I, J)

M =N * Tong (N, J)
print* N, M
END

4.8.1 Cau lénh EXTERNAL

P& tranh nhAm 14n trong viéc st dung cac chuong trinh thu vién cta Fortran va
chuong trinh con ngoai c¢6 tén trung nhau, ta nén khai bao tén cac chucong trinh con

ngoai bang cau lénh EXTERNAL. Ta hiy xét hai vi du minh hoa sau day.

Vi du 4.7. Chuong trinh sau day dinh nghia chuong trinh con ngoai COS (X) c6 tén
trung véi ham COS (X) cua thu vién Fortran. Khi chay chuong trinh ta sé thdy chuong
trinh con nay khong dudc goi t6i, ma thay cho n6, ham COS (X) cua Fortran sé dudc goi.
PROGRAM EXT1
REAL A

PRINT*, 'Cho so A:'

READ*, A

A = COS( a)

PRINT*, A

END

FUNCTION COS( X )
COS = X + 5.

END FUNCTION

Vi du 4.8. Ciing chuong trinh trén day, nhung néu ta thém cau lénh

EXTERNAL COS
vao ngay phan khai bao ctia chuong trinh, két qua 1a chuong trinh con ngoai sé dudc goi

t6l.

PROGRAM EXT2
REAL A
EXTERNAL COS

PRINT*, 'Cho so A:'
READ*, A

A = COS( Aa)
PRINT*, A

END
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FUNCTION COS( X )

CosS = X + 5.
END FUNCTION

Nhu vay, trong qua trinh xay dung chuong trinh, ta cAn phai hét stc than trong khi
dat tén cho cac chuong trinh con ngodi. Bién phap an toan nhat 1a néu khong chic chan
tén chuong trinh con khéng trung véi tén cta cic chuong trinh khac thi nén khai bao
ching bang ciu lénh EXTERNAL.

4.8.2 Khai bao khéi giao dién INTERFACE BLOCK)

Trong nhiéu trudng hop trinh bién dich c6 thé khéng hiéu § d6 ctaa ta khi ta muén
st dung nhiing chuong trinh con ngoai c6 cung tén (c6 thé vé tinh) véi cac chuong trinh
con thu vién ctua Fortran. Pé khic phuc tinh trang dé ta c6 thé st dung cAu lénh
EXTERNAL. CAu lénh nay cung c4p cho trinh bién dich #¢én cua chuong trinh con ngoai,
cho phép né tim duge va lién két (LINK). Tuy nhién, dé trinh bién dich tao ra 16i goi cac
chuong trinh con ngoai mot cach chinh xac, ngoai tén ra, né can phai biét chic chin
nhiing théng tin vé chuong trinh con, nhu s6 bién va kiéu cta bién,... Tap hop nhiing

thong tin d6 goi 1a phan giao dién caa chuong trinh con.

Déi v6i cac chuong trinh con trong, chuong trinh con modul, va cic chuong trinh
con thu vién cta Fortran, phan giao dién lu6n duge trinh bién dich hiéu. Nhung khi trinh
bién dich phat sinh 16i goi dén mot chuong trinh con ngoai, nhiing thong tin thudc phan
giao dién hoan toan chua sin c6, tic né & trang thai an (mplicit), va trong nhiéu trudng
hgp phiic tap (nhu cac d6i sé tuy chon hodc cac déi s6 tit khéa) doi hoéi phai cung cap
nhiing théng tin giao dién day du hon. Do d6 can c6 khéi giao dién.

Khai bao khéi giao dién nhu sau.

INTERFACE
Than cia_khéi_giao_dién
END INTERFACE

Trong d6 Thdn ctia_khdi_giao dién nén dudc sao chép mot cach chinh xac phan

dau (header) ctua cac chuong trinh con, ciing nhu nhiing khai bao d6i s6 va két qua cua

ching, va ca cau lénh END cua ching.

Vi du 4.9. Chuong trinh sau diy sé goi dén mot thu tuc ngoai c6 tén DOI_CHO.
Khéng quan trong thu tuc nay nam trong ciing mot file hay khac file v6i chuong trinh
chinh, nhiing thong tin co ban vé né can phai dude khai bao trong khoi giao dién ngay
dau chuong trinh chinh dé né duge tham chiéu mét cach chinh xac khi chuong trinh
chinh phat sinh 16i goi dén né.

IMPLICIT NONE

! Phan khai bao khoi giao dien

INTERFACE
SUBROUTINE DOI_CHO( X, Y )
REAL X, Y
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END SUBROUTINE
END INTERFACE
! Phan khai bao bien, hang
REAL A, B
! Than chuong trinh
PRINT*,’ CHO 2 SO:
READ*, A, B
print* A, B
CALL DOI_CHO ( A, B )
print* ,A, B
END
! Chuong trinh con ngoai
SUBROUTINE DOI_CHO ( X, Y ) ! D6i gia tri cta hai bién
REAL X, Y
REAL TMP

TMP = X

X =YX

Y = TMP
END SUBROUTINE

4.9 CAC THUOC TINH CUA POI SO

4.9.1 Thudc tinh INTENT

Khi thuc hién 16i goi dén mot chuong trinh con, cac d61 s6 hinh thtc sé duge thay
thé& bdi cac d61 s6 thuc ctia chuong trinh goi. Qua trinh tuong tac gitia cac d6i s6 hinh
thiic va d6i s6 thuc trong bd nhé dude mé ta nhu sau. Truée hét, trinh bién dich sé cap
phat bd nhé cho tat ca cac d6i s6 hinh thiic va cac bién duge khai bao trong chuong trinh
con mot cach doc lap v6i bo nhé danh cho cac bién & chuong trinh goi (trtt nhiing bién,
hang dudc khai bao diing chung (COMMON) sé trinh bay sau). Sau d6, néi dung cua cac doi
s6 thuc ti chuong trinh goi sé dugc sao chép mot cach tuong ing sang cac déi s6 hinh
thtic. Chuong trinh con sé& tién hanh qui trinh xi 1y tinh toan trén cic bién ma trinh
bién dich da cap phat bo nhé cho né. Két thic tinh toan, trudc khi tra vé chuong trinh
gol, nodi dung ctia cac d61 s6 hinh thiic sé duge sao chép lai mot cach tuong ling sang céc
doi s6 thuc. Sau khi tra vé két qua cho chuong trinh goi toan b ving bé nhé danh cho
cac déi s6 hinh thtc va cic bién caa chuong trinh con sé duge gidi phéng. Nhu vay, trong
nhiéu truong hgp, gia tri ctia cac bién dau vao tit chuong trinh goi c6 thé bi lam thay déi
mot cach khong c6 § thong qua viéc lam thay ddi gia tri ctia cac d6i s6 hinh thtc 6 chuong
trinh con. Piéu d6 c¢6 thé gdy nén nhiing hau qua rat nghiém trong. P& tranh nhiing
nham 14n dang tiéc nay, ta c6 thé st dung tit khéa INTENT trong phan khai bao cla cac
chuong trinh con. Cd phap va tic dong ctia tit khéa nay nhu sau.

INTENT (M6 _td) [::] vname
hoac

Kiéu DL, INTENT (M6 _t3) :: vname
Trong d6, vname 1a danh sach bién déng vai trd d6i s6 hinh thiic cia chuong trinh

con; Kié°u_DL la kiéu dit liéu cua vname,; Mé_ta c6 thé nhan mot trong cac gia tri:
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IN: Xac dinh vname 1a tham s6 chi truyén vao cho chuong trinh con, né khong thé
bi lam thay déi gia tri

OUT: Xac dinh vname la bién tra gia tri vé chuong trinh goi, n6 can phai c6 mit
trong danh sich d61 s6 hinh thiic

INOUT: Xac dinh vname viia 1a tham s6 truyén vao cho chuong trinh con vira la
bién tra gia tri vé cho chuong trinh goi, nghia 1& né vita cung cap théng tin dau vao cho
chuong trinh con vita c6 thé tra két qua vé cho chuong trinh goi. Do d6 gia tri ciia né cb
thé bi lam thay d6i.

Vi du, hay xét chuong trinh sau:

REAL X (20), SUM
CALL RANDOM NUMBER (X) ! Tao méang s6 ngiu nhién X

PRINT* ,X ! X truyén cho chuong trinh con
CALL TONG (X,20,SUM)
PRINT*, SUM ! Bién két qua tra vé tit CTCon
PRINT* ,X ! X tra vé ti chuong trinh con
CONTAINS

SUBROUTINE TONG (X,N,SUM)

INTEGER, INTENT (IN) :: N ! N chi IN

REAL, INTENT (INOUT) :: X(N) ! X viia IN viia OUT

REAL, INTENT (OUT) :: SUM ! SUM chi OUT

X = X + 10. ! Lam thay déi x

SUM = 0.

DO I=1,N

SUM=SUM+X (I)

END DO

END SUBROUTINE TONG
END

Trong chuong trinh trén, RANDOM NUMBER la mot chuong trinh con thu vién cua
Fortran, dung dé tao bd s6 ngdu nhién. Déi s6 ctia ham nay c¢6 thé 1a bién don hodéc bién
mang. Vi bién N & chuong trinh con 1a tham s6 chi truyén vao, nén ta khong thé 1am thay
ddi gia tri cua né; X viia 1a bién truyén vao, vira 1a bién két xuét nén né cé thé bi thay doi;

con SUM chi 14 bién két xuAt.

4.9.2 Thuéc tinh OPTIONAL

Mot tinh hudng khac c6 thé xay ra khi x4y dung cac chuong trinh con 14 danh séch
cac d6i s6 hinh thiic c6 thé rat nhiéu, nhung khong phai ldc nao ta ciing tham chiéu dén
tat ca cac doi s6 nay trong 161 goi. Doi khi ta chi cAn tham chiéu dén mot vai trong s6 cac
d6i s6 ciia chuong trinh con. Dé tranh viéc tham chiéu dén nhiing d6i s6 khong cin thiét
ta c6 thé khai béo trong chuong trinh con tit ca hodc mot s6 ddi s c6 thudc tinh tuy
chon. Tt khéa dung dé khai bao d8i s6 tuy chon 14 OPTIONAL ma cd phéap va cach st

dung ctia n6é duge mé ta nhu sau.
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OPTIONAL [::] wvname

hoac

Kiéu DL, OPTIONAL :: vname

Trong d6, vname 12 danh sach bién déng vai trd d6i s6 hinh thiic ctia chuong trinh
con; Kiéu DL la kiéu dit liéu cta vname. D€ minh hoa ta xét vi du sau. Gia st ta c6

chuong trinh con ngoai:

SUBROUTINE TONG (X,N,SUM, A, B, C, D, E)
INTEGER, INTENT (IN) :: N
REAL, INTENT (INOUT) :: X(N)
REAL, INTENT (OUT) :: SUM
REAL, OPTIONAL :: A, B, C, D, E ! Cac d61 sb tuy chon
X =X + 10.
SUM = 0.
DO I=1,N

SUM=SUM+X (I)
END DO
= X(1)
= X(2)
A+ B
= X(3)
=C*D
END SUBROUTINE TONG

Chuong trinh con ngoai TONG chtia 8 do1 s6 hinh thitc, trong d6 c6 5 d61 so 1a tuy

MmO QWP
I

chon (c6 thudc tinh OPTIONAL), ching c6 thé xu#t hién hoic khéng trong 16i goi cua
chuong trinh goi. Gid st trong chuong trinh chinh ta khai bao khéi giao dién cho chuong

trinh nay la:

INTERFACE
SUBROUTINE TONG (X,N,SUM, A, B, C, D, E)
REAL, INTENT (INOUT) :: X(N)

REAL, OPTIONAL :: A, B, C, D, E
END SUBROUTINE TONG
END INTERFACE

Khi d6 chuong trinh con TONG c6 thé duge goi dén nhu sau:
CALL TONG (X,N,SUM) ! Bod qua tat ca cac d6i so tiy chon
CALL TONG (X,N,SUM, T) ! B0 qua 4 d6i sé tuy chon cudi cing
CALL TONG (X,N,SUM, T, U) !Bo qua 3 ddi sd cudi cung

Trong cac truong hop trén, danh sach cac d6i s6 xuat hién theo trinh tu xuat hién
ctia ching trong khai bao chuong trinh con; nhitng d6i s6 bi bé qua ndm & cudi danh sach.
Tuy nhién ta cting c6 thé st dung 16i goi trong d6 cac ddi sd bi bd qua c6 thé & vi tri bat

ky. Khi d6 cAn phai dung phép “gan” cho nhiing d6i s6 muén xuit hién. Ching han:
CALL TONG (X,N,SuM, B=T) ! Bd qua cac déi sé tht 4, 6,7,8

CALL TONG (X,N,SUM, C=T, E=U) ! Bod qua cac d6isb thi 4,5,7
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Néu cac doi so tiy chon da duge “gan” nhu trén thi nhiing déi s6 ndm sau né nhat
thiét cling phai dugdc “gan”, du chiing dugc tham chiéu theo ding trinh tu xuat hién. Vi
du cau lénh goi chudng trinh con sau day la sai:
CALL TONG (X,N,SUM, B=T, U, V, Y) !Sai

CAu lénh ddng sé la:

CALL TONG (X,N,SUM, B=T, C=U, D=V, E=Y)

4.9.3 Thudc tinh SAVE

Nhu da dé cap é muc 4.9.1, viing bé nhé cung cap cho cac bién dia phuong trong cac
chuong trinh con sé& dugc giai phéng ngay sau khi chuong trinh con tra két qua vé cho
chuong trinh goi. Va nhu vay, gié tri cua cac bién nay sé tré nén khong xac dinh gitia cac
1an goi t6i chuong trinh con. N&u muén luu git gia tri cta ching cho 1an goi sau ta c6 thé
dat thudc tinh SAVE cho ching. Khi mét bién nao dé trong chuong trinh con da dudc dat
thuoc tinh SAVE, gi4 tri clia né sé& dugdc bao luu cho lan goi tiép theo. Ct phap khai bao
thuéc tinh SAVE nhu sau:

SAVE [::] vname

hoac
Kiéu_DL, SAVE :: vname

Trong d6, vname 14 danh sich bién dia phuong trong chuong trinh con khéng phdi

la d6i s6 hinh thitc; Kiéu DL1a kidu dit liéu ctia vname.

4.10 MODUL

Fortran dinh nghia 3 khai niém don vi chuodng trinh (Program Unit) la: chuong
trinh chinh, chuong trinh con ngoai, va modul. Modul khéc v6i cac chuong trinh con 6 2
diém quan trong:

— Modul c6 thé chtia trong d6 nhiéu hon mot chuong trinh con (dude goi 1a cac
chuong trinh con modul);

— Modul c6 thé chia nhiing cau lénh khai bao va dic ta ma chung c6 thé tham
chiéu dugc doi véi tat ca cac don vi chuong trinh c6 st dung modul.

Cac modul ciing c6 thé duge bién dich mot cach ddc lap. C&u tric chung ctua modul
¢6 dang nhu sau:

MODULE TenModul

[Cac_cdu_lénh khai_bao]
[CONTAINS

Céc_chuong trinh con_modul]

END [MODULE [TenModul]]
P& stt dung modul ta diung cau lénh khai bdo USE ngay d4u chuong trinh:

USE Tén Modul dugc_s® dung
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Nhu vay, vé co ban cdu tric cia modul giéng nhu cau tric ctia chuong trinh con
ngoai, trit cac tit khéa SUBROUTINE va FUNCTION. Modul ciing c6 thé c6 cac chuong trinh
con trong cta chinh né. Modul ciing c6 thé st dung cac modul khac. Vi modul c6 thé chia
cac cau lénh khai bao dé t4t ca cac don vi chuong trinh khéc truy cap téi, nén cac bién
toan cuc c6 thé dugde khai bao theo cach nay cho nhiing chuong trinh st dung modul.
Tinh chit nay rat hiiu ich dé tao ra nhiing khai béo phiic tap, nhu cac kiéu di liéu do

ngudi dung dinh nghia,... Cac khéi giao dién cling c6 thé duge gop vao trong cac modul.

Vi du 4.10. Chuong trinh sau day st dung modul MyModul ma ndi dung cua né
chtia mot tham s8 PI va mot thu tuc DOI_CHO. Trong chuong trinh chinh ta chi can khai
bdo USE MyModul 13 dt dé c6 thé st dung tham s6 PI va 15i goi dén thi tuc DOI_CHO.
Né6i chung modul MyModul nén dudc luu trén mét file tach biét véi file chuong trinh
chinh.

PROGRAM EXAMP
USE MyModul
IMPLICIT NONE
REAL A, B
PRINT*, ‘' Cho mot so: !
READ*, A
B = Pi ! Khai bao tu Modul
CALL DOI_CHO( A, B ) ! Khai bao tu Modul
PRINT*, A, B
END
MODULE MyModul
REAL, PARAMETER :: Pi = 3.1415927
CONTAINS

SUBROUTINE DOI_CHO ( X, Y )

REAL Tmp, X, Y

Tmp = X
X=X
Y = Tmp

END SUBROUTINE DOI_CHO
END MODULE MyModul

4.11 PHEP PE QUI

Trong nhiéu truong hop phép dé qui cho phép lam don gian hoa chuong trinh mot
cach dang ké. C6 thé xem phép dé qui 12 mot ham hay mot thi tuc c¢6 thé tham chiéu dén
chinh né. Phép dép qui bao gébm hai thanh phan: Phan neo, trong d6 tac dong cua ham
hay thu tuc dude déc ta cho mot hay nhiéu tham s6, va phan dé qui trong d6 tac dong can
duge thuc hién cho gia tri hién thdi ciia tham s dude xac dinh bang cac tac dong hay gia
tri duge dinh nghia truée dé.

Vi du dién hinh cho phép dé qui 1a ham hoic thu tuc tinh giai thita. Xu&t phat tit
dinh nghia n! ta c6: 0! = 1! = 1, v6i moi n>0 thi n! = n.(n-1)!. P4y la mét cong thic truy
héi, ttc 1a khi da biét (n—1)! thi c6 thé tinh dude n!. Ta c6 ham va tha tuc tinh n! nhu sau:

RECURSIVE FUNCTION GIAITHUAl ( N ) RESULT (Fact)
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INTEGER Fact, N

IF( N ==0 .OR. N ==1 ) THEN ! Phan neo
Fact =1

ELSE ! phan de qui
Fact = N * GIAITHUAl( N-1 )

END IF

END FUNCTION

Hoac
RECURSIVE SUBROUTINE GIAITHUA2( F, N )
INTEGER F, N

IF (N == 0 .OR. N == 1) THEN ! Phan neo
F=1

ELSE ! Phan de qui
CALL GIAITHUA2( F, N-1 )
F=N%*TF

END IF

END SUBROUTINE

C6 thé giai thich tdc déng dé qui nay nhu sau. Gia st dé tinh 3!, ta goi
GIAITHUAL (3) (hodc GIAITHUA2 (F,3) ). Loi goi nay sé tham chiéu dén GIAITHUAL (2)
(ho#c GIAITHUA2 (F,2)), roi GIAITHUAL (2) (hoic GIAITHUA2 (F,2)) lai tham chiéu
dén GIAITHUAL (1) (hoic GIAITHUA2 (F,1)) la phin neo (IF (N==0 .OR. N==1)
THEN. . .).

Mot vi du khéac, trung binh s6 hoc ctia mot day s6 x,, Xs,..., X, ¢6 thé dudc tinh theo

i 1 4 2 R 3 ~ . N L. L -
cong thic: x, = —le- . Ta c6 thé biéu dién cong thtc nay dudi dang khac: x, =
iz

((n-1).x, , +x,)/n, trong d6 x, , la trung binh clia n—I thanh phan dau cta diy. Phan
neo c6 thé xac dinh bdi dinh nghia sau:

— S6 thanh phan n>0

— Néu n=1 thi x

n=x1;

~ Néun=2thi x, = (x, +x,)/2

Ban doc hay viét chuong trinh con dé qui cho bai toan nay nhu 1a mét bai tap.

100



BAI TAP CHUONG 4

4.1 Lam céc bai tap 3.5 va 3.6 chuong 3 trong dé cac ham flx) dugc viét dudéi dang

cac chuong trinh con.

4.2 Viét chuong trinh tinh sine ctia x theo cong thiic:

3 5 7
X X

: x
sinx=x——+—-"—+
st

v6i @6 chinh xac e=10 * St dung chuong trinh con ham dé tinh giai thua.
4.3 Viét chuong trinh tinh cosine cta x theo céng thiic:
xoxt oy
COSX=—+—+—+...
20 41 6l

v6i @6 chinh xac e=10 * St dung chuong trinh con ham dé tinh giai thua.

4.4. Viét chuong trinh tim nghiém ctia phuong trinh x’sinx + cos2x = 0 trén doan
[—2; 2] bang phuong phép chia d6i. Yéu cau xay dung chuong trinh con ham hoic thi tuc.
L4y d6 chinh x4c ctia nghiém dén 10 . Ggi y: St dung dinh ly: Ham s6 y=flx) c6
fla).f(b)<0 thi ton tai x=c thudc (a;b) sao cho f(c)=0.

4.5 Viét chuong trinh tinh dao ham ctia ham s6 y=f(x) tai x=x, v6i do6 chinh xac dén
10 °. Yéu ciu xdy dung chuong trinh con ham dé tinh flx). Lay vi du flx)=2x% x,=1. Goi ¥:

Pao ham ctia ham s8 y=f(x) tai x=x, c6 thé dugc tinh theo cong thic (fx,+h) —f(x,)/h khi
h >0.

4.6 Viét chuong trinh con ham tinh e* theo cong thiic khai trién chudi Taylor:
x X
e =1+x+ 5+§+ ... So sanh két qua tinh véi két qua cta 16i goi ham thu vién EXP

cta Fortran. Lay d6 chinh xac bang 10 °.

4.7 Viét chuong trinh xdy dung ham tinh t6 hgp chap 2 cia n theo cong thiic:

Ccr = L

"kl n-k)!

khi cho % hodc n 14 nhiing s6 4m, hoac khi £>n, chuong trinh sé dua ra thong bao 161 “Di
liéu khong hop 18” va két thic.

. Chuong trinh cho phép kiém tra céc 16i vao dit liéu khong hgp 1&. Vi du,

4.8 Viét chuong trinh con dang thu tuc giai phuong trinh ax® + bx + ¢ = 0. Chuong
trinh cho phép dua ra nghiém ao khi biét thiic Delta < 0.

4.9 Viét chuong trinh con dang thu tuc xac dinh day n s6 Fibonacci (xem bai tap
3.13).
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4.10 Ham Laplas dudc dinh nghia béi ®(x) = J‘efo'S'zdt . Viét chuong trinh con
0

1
N2
dang ham tinh gia tri ctia ®(x). Thit chay chuong trinh véi mot vai gia tri cia x, ching
han x=1.96, x=3.0.

411 Ba ham diu tién cta da thtc Legendre c6 dang P,x)=1, P,(x)=x,
Py(x)=(3x>—1) /2. Céng thiic truy héi dé xac dinh cac ham cta da thic Legendre 1a

(n+1)P,,,(x) — (21 + 1)xP,(x) + nP,_,(x) = 0.

Ky hiéu ham tht n caa da thic Legendre 12 P(N, X) = P,(x). Viét chuong trinh con
dang thu tuc xac dinh gi4 tri cac ham P,(x),..., P,(x) cua da thic khi cho gia tri cia n va x.

4.12 Ciing v6i cac diéu kién nhu & bai tap 4.11. Hay viét chuong trinh con dang

ham tinh gia tri caa P,(x). Thi chay chudng trinh véi n=2 va céc gia tri khac nhau cta x.

102



CHUONG 5. MANG

5.1 KHAI NIEM VE MANG TRONG FORTRAN

C6 thé dinh nghia mang 1a mét tap hop cac phan ti cé cung kiéu di liéu, dude sip
x&p theo mot trat tu nhat dinh, trong d6 méi phan ti dude xac dinh bdi chi s6 va gia tri
cua chiing. Chi s6 cia méi phan tit mang dudc xem la “dia chi” clia tiing phan tu trong
mang ma né dude dung dé truy cap/tham chiéu dén phan ti cia mang. Mdi phan ti caa
mang dugdc x4c dinh béi duy nhit mét “dia chi” trong mang. Mang c6 thé 134 mang mot
chiéu ho#c nhiéu chiéu. Mang mét chiéu cé thé hiéu 14 mot vecté ma mbi phan ti mang
12 mot thanh phéan cta vecto. Dia chi cac phan ti mang mot chiéu duge xac dinh bdi mot
chi s6'1a s6 thi tu cia ching trong mang. Mang hai chiéu dudc hiéu nhu mét ma tran ma
dia chi cac phan ti cia né dude xac dinh bdi hai chi s6: chi s6 thi nhat 14 s6 thi tu hang,
chi s6 thit hai 1a s6 thi tu cot. Tuong tu, mang ba chiéu dude xem nhu 14 tap hdp cac
mang hai chiéu, trong d6 cAc phan tii mang dude xac dinh bdi ba chi s6: chi s tht nhat,
chi s6 thi hai (tuong ting 14 hang va cot ciia mdt ma tran) va chi s6 thi ba (16p — sd thi

tu cla ma tran),...

Kiéu dit liéu cta cac phan ti mang c6 thé 1a kiéu s6 hodc khéng phai s§. Mbi mang
duge xac dinh bdi tén mang, s6 chiéu, kich thuéce cuc dai va cach sip xép cac phan ti cia
mang. Tén mang con goi 1a tén bién mang, hay ngin gon hon 1a bién mang. Bién mang la

bién c6 it nhat mot chiéu.

Mang c6 thé 14 mang tinh hodc mang dong. Néu 14 mang tinh thi ving bé nhé danh
luu tri mang 14 c6 dinh va né khong bi giai phéng chiing nao chuong trinh con hiéu luc.
Kich thuéc ciia mang tinh khéng thé bi thay d6i trong qua trinh chay chuong trinh. Néu
mang 12 mang dong, ving bo nhé luu tri né c6 thé duge gan, thay d6i va giai phéng khi
chuong trinh dang thuc hién.

Cac con tro (POINTER) la nhiing bién dong. Néu con tro ciing 1 mang thi kich thuéc

cta mbi chiéu ciing c6 thé bi thay déi trong lic chuong trinh chay, giéng nhu cic mang

A 2 2 R . P [P o [P A 2,
dong. Cac con trd c6 thé tré dén cac bién mang hodc bién vo huéng.

5.2 KHAI BAO MANG

DPé st dung mang nhat thiét can phai khai bao né. Khi khai bao mang cin phai chi
ra tén va s6 chiéu caa né, nhung cé thé chua cin chi ra kich thudc va cach sip xép cac
phan ti mang. Cé rat nhiéu cach khai bao bién mang. Sau day sé liét ké mot sd trudng
hgp vi du.
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REAL A (10, 2, 3) ' Mang céc s6 thuc 3 chiéu
DIMENSION A (10, 2, 3) ! Mang cic s6 thuc 3 chiéu

ALLOCATABLE B(:, :) ! Mang cac s6 thuc 2 chiéu
POINTER C(:, :, :) ' Mang cac so6 thuc 3 chiéu
REAL,DIMENSION (2,5) :: D ! Mang céc s6 thuc 2 chiéu
REAL,ALLOCATABLE :: E(:,:,:)! Mang thuc 3 chiéu
REAL, POINTER :: F(:,:) ! Mang cac sd thuc 2 chiéu

Trong cac vi du trén, mang A(10, 2, 3) la mang ba chiéu gém cac phan ti c6
kiéu s6 thuc loai 4 byte, kich thudc cuc dai cia mang 1a 10 x 2 x 3 = 60 phan td, dung
lugng bo nhé cap phat cho mang 1a 60 x 4 (byte) = 240 byte, cach sip xé&p cac phan tu 1a
10 hang, 2 cot va 3 16p, dia chi cac hang, cot va 16p dudc danh s6 tit 1 (hang 1 dén hang
10, cot 1 dén cot 2, 16p 1 dén 16p 3). Mang B 1a mang dong 2 chiéu, trong d6 kich thude va
cach sép xép cac phin ti chua duge xac dinh. Mang € 14 mang thuc ba chiéu ¢6 kiéu con
trd. Ta cling thdy ring, c6 thé chi stt dung céc tit khoa khai bao kiéu, khai b4o thudc tinh
dé dinh nghia mang, nhung ciing c6 thé két hgp ca cac tit khéa khai bao kiéu va khai bao
thuoc tinh. Khi c6 su két hop gitia khai bao kiéu va khai bao thudc tinh, gitia ching can
phai phan tach nhau béi ddu phéy va sau tit khéa thudce tinh phai c¢6 hai ddu hai chdm
lién nhau phéan tach ching véi tén bién. S6 chiéu, kich thude va cach sip xép phan ti
mang c6 thé duge dinh nghia ciing véi tit khéa thude tinh hoéc tén bién.

Cach danh s dia chi cic phan ti mang cting 1a mot trong nhiing dic diém hét stc
quan trong, vi né quyét dinh cach truy cap dén cac phan tit mang. Chi s6 xac dinh dia chi
cac phAn ti mang phu thuéc vao giéi han dudi va giéi han trén dung dé moé ta cach sip
x&p cac phan ti theo cac chiéu cia mang. Vi duy, hai mang

INTEGER M (10, 10, 10)

INTEGER K(-3:6, 4:13, 0:9)
déu c6 cung kich thuée (10 x 10 x 10), nhung mang M c6 chi s6 cac phan tii mang theo ca
ba chiéu bién thién tir 1 dén 10 (giéi han dudi bang 1, gi6i han trén bang 10), con mang K
c6 chi s6 cac phan ttii mang bién thién theo chiéu tht nhat (hang) 14 -3 dén 6, theo chiéu
tht hai (cot) 12 4 dén 13 va theo chiéu tht ba (16p) 1a 0 d&n 9. Nhu vay, giéi han duéi cia
chi s6 cac phan ti cia mang K tuong ting 13 -3, 4 va 0, con gi6i han trén 14 6, 13 va 9. Cac
mang dudc md ta rd rang nhu vay dudc goi 1a cidc mang ¢6 mo ta tuéng minh.

Dé6i véi cac mang mo ta khéng tudng minh, cach sip xép va danh s6 dia chi cac
phén ti mang thudng dude xac dinh trong lic chuong trinh chay hoéc sé dude truyén qua
tham s6 cua cac chuong trinh con. Vi du:

REAL X (4, 7, 9)

CALL SUBL (X)
CALL SUB2 (X)
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END
SUBROUTINE SUBI (A)
REAL A(:, :, =)

END SUBROUTINE SUB1

SUBROUTINE SUB2 (B)
REAL B(3:, 0:, -2:)

éﬁﬁ SUBROUTINE SUB2

0] day, mang A trong chuong trinh con SUBL sé la:

A (4, 7, 9)
con mang B trong chuong trinh con SUB2 sé la:

B (3:6, 0:6, -2:6)

Néi chung ¢6 thé c6 nhiéu cach khai bao mang khéc nhau tiy thudc vao yéu ciu va
boi canh cu thé. Sau day 1a mét s6 dang cd phap tdng quat cua cAu lénh khai bdo mang

thuong dudc st dung trong lap trinh.

Dang 1:
Kiéu DL Tén_bién _mang (M&_t3)
Dang 2:
Thudéc_tinh Tén_bién mang (MS_ta)
Dang 3:
Kiéu DL, Thudc_tinh (Mé_td) :: Tén_bié&n_mang
Dang 4:
Kiéu DL, Thudéc_tinh :: Tén bié&n _mang (M6 _t3)

Trong d6 Ki€u DL 14 kiéu dit lidu ctia cAc phan tl mang, Thuéc tinh cé thé 1a mot
trong cac thufc tinh DIMENSION, ALLOCATABLE, POINTER,..., Tén bién mang la tén
cta cac bién mang (néu c6 nhiéu hon mot bién thi ching duge liét ké cach nhau bdi cac
dau phay), M6 _ta 1a mb ta sd chiéu, kich thuéc mang va cach sdp x&p cac phan ti mang.
Néu 1a mé ta 4n thi cach sép xép cac phan ti mang chua cin chi ra trong khai b4o bién
mang. Vi du:

Dang 1:

REAL*4 X (0:100)
REAL Y (12,34)
Dang 2:

DIMENSION N (10,20)
ALLOCATABLE Y (:,:)
Dang 3:
REAL, ALLOCATABLE (:,:) :: X
INTEGER, DIMENSION(12,34) :: Y
Dang 4:
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REAL, ALLOCATABLE :: X (:,:)
REAL, DIMENSION Y (12,34)

5.3 LUU TRU MANG TRONG BO NHG VA TRUY CAP PEN CAC PHAN TU

MANG

Nguyén tic luu trit mang trong bo nhé cia Fortran la luu tri dusi dang vectd, cho
du d6 14 mang mot chiéu hay nhiéu chiéu. Déi v6i mang mot chiéu, cac phan ti mang
duge sap x€p theo thi tu tit phan ti c6 dia chi mang (chi s6) nhé nhat dén phan ti c6 dia
chi 16n nhat. Cac phan ti clia mang hai chiéu cling dugc xép thanh méot vecto, trong dé
cac “doan” lién tiép ctia vects nay la cac cot véi chi so cot tang dan. Cac mang ba chiéu
dugc xem 14 tap hop cac mang hai chiéu véi s6 thi tu clia cAc mang hai chiéu nay (s6 thu
tu 16p) chinh 1a chi s6 thi ba cia mang. Cac mang nhiéu chiéu hon ciing duge luu trit
theo nguyén téc nay. Néi chinh xac hon, tity thudc vao s6 chiéu cia mang ma khi sip xép
cac phan tit mang, chi s ctia chiéu thd nhat bién ddi trude, tiép dén 1a chiéu thd hai,

chiéu thii ba,... Cac phan tit mang dugc truy cap dén qua dia chi ctia chiing trong mang.
Dé r6 hon ta xét mot s6 vi du sau.
Vidu 5.1. Mang mot chiéu.
Gia st ta khai bao
REAL X(5), Y(0:5)
Khi d6 cdc mang X va Y dugc sip xép trong bé nhé nhu sau:

X | X@ | X@ | X@ | X6 |
Lyo [ yo [ yo | y® | vy | v |

Chuong trinh sau day minh hoa cach truy cap dén cac phan tii ciia cic mang nay.

REAL X(5), Y(0:5)

Y(0) = 1.
DO I=1,5
X(I) = I*I ! Gan gia tri cho cac phan tu cia X
Y(I) = X(I) + I
! Nhan gia tri cac phan ti ciua X, tinh toan
! va gan cho cac phan tticaa Y
END DO

PRINT ‘(6F7.1))’, (X(I), I=1,5) ! Incacphan ticuaX
PRINT ‘(6F7.1))’, (Y(I), I=0,5) ! IncacphanticuayY
END

Khi chay chuong trinh nay ta sé nhan dudc két qua trén man hinh la:

1.0 4.0 9.0 16.0 25.0
1.0 2.0 6.0 12.0 20.0 30.0

Vi du 5.2. Mang hai chiéu.

(Gia st ta khai bao

INTEGER, PARAMETER :: N=3, M=4
INTEGER A (N, 0:M)

Khi d6 ¢6 thé hiéu mang A nhu 1a mét ma tran gdm 3 hang, 5 cot:
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J=1,

AL0) AL1) A(12) A(13) A(14)
A=| A4(20) A(21) A(22) A(23) A(24)
A30) A31) A(32) A(33) A(34)

A dugc luu tri trong bé nhé dudi dang:

A(1,0) | A(2,0) | A3,0) | A(1,1) | A2,

1) [ A3 1) | A(1,2) | A2,2)

A(3.2) N

| A(1,3)

A2,3)

A(3,3) | A(1,4) | A(2,4)

A(34)

Vi du 5.3. Mang ba chiéu.

Gia st mang A dude khai bao béi

INTEGER, PARAMETER ::

INTEGER A(0:NH, MC, LLayer)

Khi d6 A 1a mang ba chiéu gébm 4 hang, 4 cot va 3 16p, cb cdu tric nhu sau:

K

A(T,J,K) J

NH=3, MC=4, LLayer=3

A0,1,3)

A0.2,3) | A0,3,3)

A0,1,2) | A(0.2,2)

A0,3,2) | A(0,4,2)

A0,1,1)

A(0,2,1)

A(0,4,3)

A(14,3)

A(0,4,1) A(1,4,2)

A(2,4,3)

A(1,1,1)

A(1,2,1)

A(14.1) || A24,2)

A2,1,1)

A2.2.1)

A(3.4.3)

A24,1) |1 A(34,2)

A3,1,1)

A(3.2,1)

A(3.4,1)

Va dudce luu tri trong bd nhé dudi dang:

‘A(D,1,1)‘ ‘A(3,1,1)‘ ‘A(D,4,1)‘ ‘A(3,4,1)H

A(01,2) | . |A312|  |A(042|  |A(342)
aona] . [asia] . [aosa] .. [assa

A(0,1,3) A(3,1,3) A(0,4,3) A(3,4,3) ‘
Sau day 1a mot s vi du truy cap mang.
Né&u mang A dugc khai bao bdi
REAL A(5,10), B(5,10)
Khi dé:
A=3.0 ! Gan tit ca cac phan ti cia A bing 3
A(1,1) = 4. ' Gan phan td hang 1, ¢t 1 bang 4.,
A(1,2) = 7. ! Ganphén ti hang 1, cot 2 bing 7.

A(2,1:8:3)=2.5 ! Gan cac phéan ti cot 1, 4, 7 hang 2 bang 2.5. Ttc la A@2,1) =
A(2,4) = A(2,7) = 2.5. Cac chi s6 1:8:3 cta chiéu thi hai tuong duong véi vong lap DO

8, 3
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B = SQRT(A) ! Gan tit ca cic phan ti cia B bing
! cdn bac hai cac phan ti tuong ting cua A

Néu khai bao

REAL A(10)

Khi dé:

A(1:5:2)=3.0

1Gan cac phan ti A(1), A(3), A(5) bang 3.0.
A(:5:2)=3.0 ! Tuong tu cdu 1énh trén
A(2::3)=3.0
! Gan cac phéan ti A(2), A(5), A(8) bang 3.0.

(Chi s6 cao nhat ngdm dinh bang 10 1a kich thuéc cuc dai ctia A, tuong duong véi
vong lap DO I=2, 10, 3)

A(7:9) = 3.0 ! Gén céc phan tit A(7), A(8), A(9) bing 3.0.

! (Buée vong liap ngdm dinh bing 1)

A(:) = 3.0 ! Tuong tu nhu A = 3.0;

Mot vi du khéac, néu c6 khai bao

REAL A(10), B(5, 5)

INTEGER I (4), J(3)
ta c6 thé gan gia tri cho cac phan ti cta cdc mang I va J bang cach:

I=(5,3,8,2)/)

Jg= (3,1, 5/)
Con ciu lénh

A(I) = 3.0
c6 nghia 1a gan cac phan ti A(5), A(3), A(8) va A(2) bang 3.0, va cau lénh

B(2,J) = 3.0
la gan cac phan ti B(2,3), B(2,1) va B(2,5) bang 3.

Qua cac vi du trén ta c6 thé thay cach truy cap dén cac phan ti mang caa Fortran
rat mém déo va linh hoat. D6 cling 14 mét trong nhiing “thé manh” cta ngén ngii lap

trinh nay.

5.3.1 Stt dung 1énh DATA dé khéi tao mang

Trong mét sé trudng hop, dit liéu ban diu c6 thé duge gan truc tiép cho cac phan ti
mang ngay trong chuong trinh ma khong nhat thiét nhan tu file. Mot trong nhiing cach
gan d6 1a st dung ciu lénh gan thoéng thuong. Tuy nhién cach 1am nay khéng hiéu qua,
vi phai 1ap lai nhiéu 14n lénh gan, lam “gidn dai” chuong trinh mét cach khéng can thiét.
Thay cho viéc st dung nhiing cu lénh gan dé, ta ciing c6 thé st dung ciu lénh DATA dé

gan gia tri cho cac phan ti mang. Vi du:

REAL, DIMENSION(10) :: A, B, C(3,3)
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DATA A / 5*0, 5*1 /

! Gan 5 phan ti dau bang 0 va 5 phan ti tiép theo bing 1
DATA B(1:5) / 4, 0, 5, 2, -1/

! Chi gan gia tri cho cac phan tu tit B(1) dén B(5)

DATA ((Cc(I,J), J=1,3), 1I=1,3) /3*0,3*%1, 3*2/
! Gan gi4 tri cho cac phan ti ctia C 14an lugt theo hang

Diéu chu y khi stt dung 1énh DATA dé gan gia tri cho cic phan ti mang la s6 gia tri
sé gan (nidm gitta hai ddu gach chéo (/)) phai bang kich thuéc khai bao cia mang. Néu cé
nhiéu gia tri biing nhau lap lai lién tiép ta c6 thé st dung cach gan n*value, trong d6 n
12 s6 1an lap lai lién tiép, value la gia tri dugc lap lai. Trat tu sip xép cac gia tri sé gan
phai phu hgp véi trat tu truy cap dén phan ti mang. Ching han, ciu lénh sau day:

DATA ((C(I,J), J= 1,3), I=1,3) /3%0,3%1, 3%2/

s& cho két qua gén 1a C(1,1) = C(1,2) = C(1,3) = 0; C(2,1) = C(2,2) = C(2,3) = 1; C(3,1) =
C(3,2) = C(3,3) = 2. Con céu lénh:

DATA C / 3%0, 3*1, 3%2 /
sé cho két qua gan 1a C(1,1) = C(2,1) = C(3,1) = 0; C(1,2) = C(2,2) = C(3,2) = 1; C(1,3) =
C(2,3) = C(3,3) = 2. S& di nhu vay 1a vi, 6 cau 1énh th@ nhat, cac phan ti dude truy cap
lan lugt ting hang, tit hang 1 d&n hang 3, trong khi & cAu lénh thi hai, do ta khong chi
ra cu thé nén Fortran ngdm hiéu 1a cic phan ti cia mang duge truy cap lan ludt theo
cot, ti cot 1 dén cot 3.

5.3.2 Biéu thitc mang

C6 thé thuc hién cac phép toan trén cac bién mang. Trong trudng hgp nay cac mang

phai c6 cung cau tric. Vi du:
REAL, DIMENSION(10) :: X, Y

X + Y ! Cong tuong ting cac phan ti caa X va Y: X(I) + Y(I)

X * Y ! Nhan tuong ing cac phan ti cua X va Y: X(I) * Y(I)
X * 3 ! Nhan tuong tng cac phan ti cia X véi 3: X(I) * 3
X * SQRT(Y) ! Nhan cic phan ti cta X véi cidn bac 2 caa

! cac phan ti tuong tng cua Y: X(I) * SQRT(Y())

X == Y ! Phép toan so sanh, cho két qua . TRUE. néu
! X(I) == Y(I),va .FALSE. néu ngudc lai.

5.3.3 Cau trac WHERE... ELSEWHERE ... END WHERE

DAy 14 c4u trdc chi dung trong thao tac véi cac mang. Cu phap ciu lénh nhu sau.
WHERE (Piéu_kién) Cau_lénh

Hoac
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WHERE (Piéu_ kién)

Cac_cédu_lénh 1
ELSEWHERE

Cac_céau_lénh 2
END WHERE

Tac dong cua ciu lénh 1a tim cac phan tu trong mang thoa man Piéu kién, néu

Piéu kién dugc thoa man thi thuc hién Cdc_cdu lénh 1, ngudc lai thi thuc hién
Cdc_cau_lénh 2. Piéu_kiénd day 1a mot bidu thic logic. Vi du:
REAL A (5)

A= (/ 89.5, 43.7, 126.4, 68.3, 137.7 /)
WHERE (A > 100.0) A = 100.0

Trong doan chuong trinh trén, tit ca cac phan tl cla mang A c6 gia tri > 100 sé
duge thay bang 100. Két qua sé nhan dudc:

A = (89.5, 43.7, 100.0, 68.3, 100.0)

Mot vi du khéac:

REAL A (5), B(5), C(5)

A = (/ 89.5, 43.7, 126.4, 68.3, 137.7 /)
B =20.0
cC=20.0
WHERE (A > 100.0)
A = 100.0
B=2.3
ELSEWHERE
A =50.0
C=-4.6
END WHERE

O day, két qua nhan duge 1a

Mang PT tha 1 PT tha 2 PT tha 3 PT thi 4 PT thi 5
50.0 50.0 100.0 50.0 100.0
B 0.0 0.0 2.3 0.0 2.3
C -4.6 -4.6 0.0 -4.6 0.0

5.4 MANG PONG (DYNAMICAL ARRAY)

Mang c6 kich thude va cach sép xép cac phan ti khong dude xac dinh ngay ti ldc
khai bao goi l1a mang dong. Cac mang déng ludn phai c¢6 thudc tinh ALLOCATABLE trong
cau lénh khai bao. Trén day ta da gip mot s6 vi du vé khai bao va st dung mang dong.
M5t cach téng quéat, c6 thé cé céc cach khai bao nhu sau.

Kiéu DL,DIMENSION (M6 t&) ,ALLOCATABLE Tén bién
hoac
Kiéu DL, ALLOCATABLE [::] Tén bién [(M6_t3)]

hoac

110



ALLOCATABLE [::] Tén bién [(M&_ ta)]

Trong d6 M6_t4 14 mo ta s6 chiéu cua mang, duge xac dinh bdi cac ddu hai cham (),

phan cach nhau bing d&u phéy. Vi du:

REAL,DIMENSION (:) ,ALLOCATABLE :: X !Mang 1 chiéu
REAL, ALLOCATABLE :: vector(:) ! Mang 1 chiéu

INTEGER,ALLOCATABLE :: matrix(:,:) !Mang 2 chiéu

DIMENSION X (:,:) ! X 12 mang hai chiéu va
REAL, ALLOCATABLE :: X !X 1a mang dong, thuc

ALLOCATABLE :: Y(:,:) !YIlimang dong 2 chiéu

Vi cac mang dong chua dugde xac dinh kich thude ngay tit ddu nén dé st dung ta cin

phai mé ta rd kich thuée va cach sép xép cac phan tii cua ching trude khi truy cap.

C4u lénh ALLOCATE dung dé dinh vi kich thudc va cach sdp xép cic phan ti mang

trong bd nhé (ttic cAp phat bd nhé cho bién).

C4u 1énh DEALLOCATE dung dé giai phéng ving bé nhé ma bién mang dong da duge

cap phat.

Vi du 5.4. Xét doan chuong trinh

INTEGER, ALLOCATABLE :: matrix(:,:)
REAL, ALLOCATABLE :: vector(:)
N = 123

ALLOCATE (matrix(3,5),vector(-2:N+2))

DEALLOCATE matrix, vector

Trong doan chuong trinh trén, vector va matrix lan ludt 1 cic mang dong mot

chiéu va hai chiéu. Sau ciu lénh ALLOCATE, matrix dudc cAp phat mot ving nhé gébm 3

hang x 5 ¢t x 4 byte = 60 byte véi cach danh s6 dia chi cAc phan ti mang bat dau tu 1
dén 3 (hang) va 1 dén 5 (cot). Con vector dude cdp phat mot viing nhé gom (N+2 — (-2) +
1) phén ti x 4 byte = (123+2+2+1) x 4 byte = 512 byte, véi dia chi cac phan ti mang dugc

danh sb ti -2 dén 125.

Vi du 5.5. Cap phat bdo nhé cho mang tuy thudc tham sé xac dinh dude trong qua

trinh thyc hién chuong trinh
REAL A, B(:,:), C(:), D(:, :, :)
ALLOCATABLE C, D

READ (*, *) N, M
ALLOCATE (C(N), D(M, N, M))

Trong vi du nay, kich thuéc cac mang C va D sé& duge xac dinh chi sau khi cac gia

tri cia N va M da x4c dinh.
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Vi du 5.6. St dung ham ALLOCATED dé xac dinh mang da dugc cAp phat bo nhé hay
chua

REAL, ALLOCATABLE :: A(:)

IF (.NOT. ALLOCATED(A)) ALLOCATE (A (5))
Trong vi du nay, mang A sé dudgc cap phat bo nhé néu né chua dudge cap phat.

Vi du 5.7. Bay 16i trong qua trinh cip phat bd nhé cho mang

REAL, ALLOCATABLE :: A(:)

INTEGER ERR

ALLOCATE (A (5), STAT = ERR)

IF (ERR /= 0) PRINT *,“Khong cap phat duoc"

O day, tham s& STAT trong cAu lénh ALLOCATE sé tra vé gia tri ERR (s6 nguyén).
Né&u ERR=0 thi viéc cap phat bd nhé thuc hién thanh céng, nguge lai néu khong cap phat
dudc thi gia tri cia ERR chinh 14 m4 16i lic chay chuong trinh.

Vi du 5.8. Chuong trinh sau day nhap modt mang mdt chiéu X gém cac s6 thuc
duong nhung khéng biét trudc s6 phan ti cia mang toi da 1a bao nhiéu. Do d6 mang X sé
dugdc cap phat bo nhé ting dan trong khi nhap di liéu. Qua trinh nhap di liéu chi két
thic khi s6 nhap vao 12 mot s6 am. Thu thuat thuc hién 6 day 1a st dung 2 mang dong,
trong d6 mot mang dé luu sé liéu trung gian.

REAL, DIMENSION(:), ALLOCATABLE :: X, OldX
REAL A

INTEGER N
ALLOCATE (X(0)) ! Kich thuéc cia X (Idc dau bang 0)

N=20
DO
Print*, ‘Cho mot so: '
READ (*,*) A
IF ( A< 0 ) EXIT 1 Néu A<O thi thoat
N=N+1 ! Tang N 1én 1 don vi

ALLOCATE (O1dX (SIZE(X))) ! Cap phat kich thuéc ctua
! 0OldX bing kich thuée cia X

01ldxX = X ! Luu X vao OldX
DEALLOCATE( X ) ! Giai phéng X
ALLOCATE (X (N)) ! Cé&p phat X c6 kich thuéc bang N
X = 01dx ' Gan toan bo OldX cho X
X(N) = A 1Gan gia tri méi cho phan ti thi N ciia X
DEALLOCATE ( 01dX ) ! Giai phéng O1dX
END DO
PRINT* ,N, ( X(I), I =1, N )

END

Ham SIZE (X) trong chuong trinh 1a dé xac dinh kich thudc hién tai cia mang X.
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5.5 KIEU CON TRO

< A s LN R 2 . A P A - e P R
Con tr6 14 mot khai niém dé xac dinh bién c6 thudc tinh con trd. Bién con tré c6 thé

12 bién v6 hudéng hoéc bién mang. Khai béo kiéu con trd nhu sau:

POINTER [::] Tén con trd [(M&_td)] [, ...]
hoac
Kiéu DL, POINTER :: Tén_con_trd [(M6_ta)]

Trong d6 Tén con trd la tén bién c6 kidu con trd; néu tén bién 1a tén cta bién
mang thi cAn phai khai bdo M6_t& mang. Vi dy, c6 thé khai b4o bién con trd nhu sau.

REAL A, X(:,:), B, ¥(5, 5)

POINTER A, X ! Alicon trd vo huéng, X 1a con tré mang

hoac

REAL, POINTER :: A (:,:)

REAL B, X(:,:)

POINTER B, X

Bién con trd c6 thé duge cdp phéat bd nhé bang lénh ALLOCATE hoic trd dén mét
bién khac. Bién dudgc con trd tré dén hoac 14 mot bién cé thudc tinh dich (TARGET) hoic
mot bién da duge xac dinh. Trong trudng hgp bién con trd tré dén mot bién khac, né dude

xem nhu “bi danh” ctia bién ma né trd dén. Dé minh hoa ta hay xét vi du sau.

Vi du 5.9. Thao tac véi bién con tro.

INTEGER, POINTER :: Pl (:)

INTEGER, POINTER :: P2 (:)

INTEGER, ALLOCATABLE, TARGET :: D (:)
ALLOCATE (D (7)) ! C&p phat bd nhé cho bién DICH
D=1

D (1:7:2) = 10.
PRINT*, 'DICH=',D

P1 => D ! Con trd tré vao bién PICH
PRINT*, 'CON TRO P1l=',Pl
ALLOCATE (P1(10)) ! C&p phat bd nhé cho bién con tro

Pl =5

P2 => P1 ! Con tro6 trd vao bién da xac dinh
PRINT*, 'CON TRO P1l=',P1l

print¥*

print*, 'CON TRO P2=',6 P2

P2 = 8

PRINT*, 'CON TRO P1l=',P1l

print¥*

print*, 'CON TRO P2=',6P2

END
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O day ta gip mot ky hiéu méi 1a (=>), né duge ding dé chi mot con tréd tré vio mot
bién nao d6. Nhu trong vi du trén, khi P1 tré vao bién D né sé nhan noéi dung ctia bién D.
Nhung khi P1 dudc cap phat bd nhé va khdi tao gia tri méi (P1=5), sau d6 P2 trd vao né
thi P2 va P1 déu c6 cung noi dung cta P1 da thay d6i (tic bang 5). Bay gid gan P2 bing 8
thi ca P2 va P1 déu nhén gia tri bang 8.

5.5.1 Trang thai con tré

T4t ca cac bién con trd trong chuong trinh ludn tén tai 6 mot trong ba trang thai
sau:

— Trang thdi khong xdc dinh (undefined). Bit dau chuong trinh moi con tré déu &
trang thai nay.

— Trang thai khéng tré vao dau ca (null), tic con tré chua phai la “bi danh” ctua
bién nao ca.

— Trang thdi da lién két (associated), tiic con tro da trd vao mot bién nao dé (da la
“pbi danh” cia mot bién “dich”)

Dé dua con trd vé trang thai khéng trd vao dau ca ta dung cau lénh:

NULLIFY (P) ! P 1a bién con trd

Dé xac dinh trang thai hién thdi ctia con trd c6 thé diung ham

ASSOCIATED (P) ! P 1a bién con tro

Ham nay tra vé gia tri . TRUE. néu con trd da lién két v6i mot bién, va tra vé gia tri

.FALSE. néu con trd ¢ trang thai khong tré vao dau ca.

5.5.2 Cap phat va giai phéng bién con tro
Bién con trd c6 thé duge cAp phat bd nhé bing cidu lénh ALLOCATE va dude giai
phéng bdi cau 1énh DEALLOCATE tuong tu nhu mang dong. Vi du:

REAL, POINTER :: P1

ALLOCATE (P1) ! C4p phat bd nhé cho P1
Pl = 17 ! Gan gia tri cho P1 nhu d6i véi bién bat ky
PRINT*, Pl

DEALLOCATE (P1) ! Gidiphéng bién P1
Ta cting c¢6 thé st dung tham s§ STAT cho ca hai cAu lénh ALLOCATE va
DEALLOCATE, chéng han:

ALLOCATE( P1, STAT = ERR )
DEALLOCATE ( P1, STAT = ERR )

S6 nguyén ERR bang 0 néu bd nhé da dudce cap phat (hoic giai phéng) xong.

Ta ciing c6 thé st dung cd ALLOCATABLE va POINTER dé khai b4do mang dong,
ching han:

REAL, DIMENSION(:), POINTER :: X
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INTEGER, DIMENSION(:,:), ALLOCATABLE :: A

Dé minh hoa ta xét doan chuong trinh sau.

REAL, POINTER :: A(:), B, C

REAL, ALLOCATABLE, TARGET :: D(:)
REAL, TARGET :: E

REAL, ALLOCATABLE :: F(:, :)

ALLOCATE (B, D(5), F(4, 2))
A=>D
C =>E

DEALLOCATE (B, D, F)

Nhu da théy, A 12 mang déng c6 kiéu con trd, € 1a con trd don (vo hudéng), D 1a mang
dong c6 thudc tinh TARGET va E 14 bién “tinh”. Khi d6 A c6 thé trd dén D va C cb thé trd
dén E.

5.6 HAM TRA VE NHIEU GIA TRI

Trong muc 4.3 d4 nhdn manh dén viéc ham chi tra vé mot gia tri duy nhat gin véi
tén ham ho#c tén tham s6 trong tiy chon RESULT. D6 la d#c tinh thong thuong ma
Fortran 77 va cac phién ban trudc cling nhu nhiéu ngén ngit khac van c6. Ngoai dac tinh
d6, Fortran 90 con cho phép dinh nghia ham véi kha ning tra vé nhiéu gia tri. Cd phap
dinh nghia loai ham nay vé co ban khéng cé gi khac so véi cach dinh nghia ham théng
thuong, ngoai trit moét sé khai bao trong dinh nghia va trong chuong trinh goi. Ta sé& xét

vi du sau day dé minh hoa.

Gia st c¢6 ham fix) = 3x% + 2x — 5. Hay tinh gia tri ciia ham tai cac gia tri ciia do1 s6
X1, X9y X,. VO1 cach dinh nghia théng thudng, flx) sé duge xac dinh théng qua mét ham
ma gia tri ciia né dude tinh tng véi mot gia tri ciia do6i s6 x. Va nhu vay, trong chuong
trinh goi, ham sé& dudc tham chiéu t6i n 1an tng véi n gia tri x;. Thay cho cach lam nay, ta
xay dung mot ham ma dau vao 1a n gia tri déi s6 x;, con dau ra la n gia tri cia ham Gng
v6in gia tri do1 s6 d6. Ta c6 chuong trinh nhu sau.
INTEGER, PARAMETER :: N = 7
REAL, DIMENSION (N) :: X, FX
DATA X /-3., -2., -1., 0., 1., 2., 3./
FX = F(X,N)

PRINT*, FX
CONTAINS
FUNCTION F (X,N)
INTEGER, INTENT (IN) :: N
REAL, DIMENSION (N),INTENT (IN) :: X

REAL, DIMENSION(SIZE(X)):: F
F(:) = 3*X(:)*X(:) + 2*X(:) - 5
END FUNCTION
END
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Trong chuong trinh trén, ham F(X,N) 12 ham trong, c6 hai d6i s6 hinh thiic 1a
mang X va s6 nguyén N chi kich thudc ciia X. K&t qua tra vé ciia ham cling 1a mot mang
¢6 kich thuée bang kich thuée cia X. Néu F (X,N) duge khai bao nhu mot ham ngoai thi
trong phan khai béo cta chuong trinh goi cAn phai c6 khéi giao dién. Chéng han:

INTEGER, PARAMETER :: N = 7
REAL, DIMENSION (N) :: X, FX
INTERFACE
FUNCTION F (X,N)
INTEGER, INTENT (IN) :: N
REAL, DIMENSION (N),INTENT (IN) :: X
REAL, DIMENSION(SIZE(X)):: F

END FUNCTION
END INTERFACE
DATA X /-3., -2., -1., 0., 1., 2., 3./
!
FX = F(X,N)
PRINT*, FX
END
!
FUNCTION F (X,N)
INTEGER, INTENT (IN) :: N
REAL, DIMENSION (N),INTENT (IN) :: X
REAL, DIMENSION (SIZE(X)):: F
F(:) = 3*X(:)*X(:) + 2*X(:) - 5
END FUNCTION
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BAI TAP CHUONG 5

5.1 Ky hiéu X 1a mang mot chiéu gbm 100 phan ti. Viét chuong trinh: a) Gan 100
s6 nguyén duong dau tién cho cac phan ti tuong tng cua X, tit phan tu c6 chi s6 16n nhat
dén phan ti c6 chi s6 nho nhat; b) Gan 50 s6 nguyén duong 1é dau tién cho 50 phan tu
diu tién va 50 s6 nguyén duong chan dau tién cho 50 phan ti tiép theo ctua X; ¢) Gan 100
s6 tu nhién dau tién chia hét cho 3 1an lugdt cho cac phan ti cia X. Méi mét trudng hop
nhu vay, hay in k&t qua 1én man hinh thanh 10 dong, mdi dong 10 s8 sao cho thing hang
thing cot.

5.2 Viét chuong trinh nhap vao mét day n s thuc va sip xép ching: a) theo thi tu
tang dan; b) theo thi tu gidm dan. In két qua 1én man hinh thanh ba cdt véi cac sd dude
dinh dang theo s6 thuc d&du phéy tinh c6 2 chii s6 sau ddu chdm thap phan: cot 1 1a day

chua sip xép, cot 2 1a day da sip xép theo thi tu ting dan, cot ba — giam dan.

5.3 Biét ring trong day n s6 thuc biéu thi két qua quan tric cta bién nglu nhién X
c6 mot sb gia tri khuyét thiéu da dudc méa hoa bang gia tri gia tao —999.0. Viét chuong
trinh thay thé cac gia tri gia tao d6 bang gia tri trung binh s8 hoc ctia nhiing gia tri con
lai. In k&t qua 1én man hinh thanh 2 c6t véi cac s§ duge dinh dang theo s6 thuc ddu phay
tinh c6 2 chii s6 sau ddu chdm thap phan: cot 1 14 s6 liéu ban dau, cot 2 1a s6 liéu da xu

7

Iy.

5.4 Biét rang day s6 x,, i=1,2,.... n, chta cac gia tri 0 hodc 1 biéu thi két qua quan
trac lién tuc trong n ngay ctia mot hién tugng nao d6. x; nhan gia tri 1 néu hién tugng
xuét hién va nhan gia tri 0 néu hién tugng khong xuit hién. Ta goi mot dgt hién tugng
kéo dai m (ngay) néu c6 m phan ti lién tiép cua diay nhan gia tri 1 con cac phan ti trude

va sau m phan ti nay nhan gia tri 0. Hay lap bang thong ké:

S6 ngay kéo dai cua dgt 1 2 3 M
(ngay)
Sé dot m, m, m, my

5.5 Ky hiéu y; = f(x;) 1a gia tri cua ham f{x) tai gi tri x = x;. Gia st cho trudc tap n
cap gia tri {(x, yy), i=1, 2,..., n}, khi d6 gia tri y, = f(x,) Gng véi x, cho trude c6 thé dude ude

tinh khi st dung céng thiic ndi suy tuyén tinh: Yo =, +(x, — x[)M, trong d6 x; <x, <
Xt =%

X;,;. Viét chuong trinh nhap vao n cdp s thuc (x; y;) va mot s thuc x, va tinh gia tri y,
tuong tng theo cong thiic trén day (Chud ¥ sip xép cac cip s6 theo thi tu ting dan theo x
trude khi tinh toan). Chuong trinh cho phép kiém tra diéu kién hgp 1é caa x, nhu sau:

Néu Min{x, i=1,2,...,n} <x, < Max{x, i=1,2,...,n} thi tinh y, va in két qua, ngudgc lai
thi dua ra théng bao “Gia tri x, khong hgp 1€”.
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5.6 Cac phan ti ctia ma tran tich cta hai ma tran dudc xac dinh theo cong thiic:

Cyp = Zaijbjk . Viét chuong trinh nhap vao hai ma tran A(m,n) va B(n,p) ma cic phan tu
=1

ctua ching 12 nhiing s6 thuc va tinh tich ciia ching. In 1én man hinh cidc ma tran ban dau
va ma tran két qua sao cho thang hang thing cot véi cac chu thich hop ly.

5.7 Viét chuong trinh nhap vao gia tri cac phan ti cia mdt ma tran cac s thuc va
tinh trung binh cac hang, cac cot. In két qua 1én man hinh duéi dang: cudi mdi hang la
trung binh cia hang tuong ting, cudéi médi cot 1a trung binh ciia cot tuong ing, cac sd dudc

b6 tri thing hang thang cot véi nhau.

5.8 Ky hiéu A 14 mot mang cac sd nguyén géom 20 phan ti. Viét chuong trinh doc
vao gia tri cac phan ti cia mang A, tim va in 1én man hinh phan ti c6 gia tri 16n nhat,
nhd nhat va vi tri tuong tng ctia ching trong mang (chi s6 trong mang ctia cac phan ti

nay).

5.9 D& théng ké tinh hinh tai nan giao théng trong nam, hang thang cd quan Cong
an phai thu thap s6 liéu tit N dia phuong (tinh, thanh phé) trong ca nudc. Gia su s6 liéu
thu thap dugc luu trong mot mang nguyén A gom N hang (N dia phuong) va 12 cot (12
thang trong nam) ma cac phan ti caa né l1a s6 vu tai nan xay ra ¢ ting dia phuong trong
tting thang. Sau khi c6 s6 liéu, ngudi ta chia s6 vu tai nan thanh ting khoang gia tri,
chng han 0—50, 51—100, 101—150,..., >300, va tién hanh tinh s6 trudng hop (tin s6) co
s6 vu tai nan xay ra trong tiing khoang tuong ting cho tiing thang. Ky hiéu B 14 ma tran
gom M hang (M khoang gia tri clia s6 vu tai nan), 12 cot (12 thang) chtia tan s6 tai nan
giao thong theo tiing khoang cua tiing thang trong ndm. Gia st s6 liéu thu thap cta co
quan Coéng an dudc luu trong file DATA.TXT ma c4u truc cua file 1a: Dong 1 chiia mot s6
nguyén duong N chi s6 dia phuong c6 s6 liéu, N dong tiép theo, mdi dong gébm 12 cot luu
gia tri cac phan ti tuong ting cia mang A. Viét chuong trinh doc sd lidu ti file, tinh ma

tran tan s6 B va in B 1én man hinh thanh M dong, 12 cot.

5.10 Gia st may tinh cta ban chi c6 thé cho phép thuc hién cac phép tinh véi nhiing
s6 khong qua 16n (vi du, véi s§ nguyén 4 byte gia tri 16n nhét chi c¢6 thé 1a 2147483647)
trong khi ban cin phai tinh toan véi nhiing s6 16n tuy y. Viét chuong trinh cho phép doc
vao hai s6 nguyén (x, y) tuy y va thuc hién phép cong hai s6 nguyén nay. Chay thi
chuong trinh véi cac cip s6 sau: x=1234567890123, y=4567890; x=98765432109876,
y=567890123456789; in két qua va so sanh véi két qua tinh bang tay. Ggi y: St dung
mang dé luu céc chii s6 cta cic s6 vao cac phan ti mang rdi tién hanh phép cong cac
phan ti mang tuong tng. Nhé ring gia tri cta cac phin ti mang, ké ca mang chia két
qua, 1a nhiing s6 c6 mot chii sob.

5.11 S6 thii tu ciia mot ngay nao dé trong nidm dude danh sé theo qui uéc ngay 01
thang 01 la ngay tht nhat, v.v., ngay 31 thang 12 1a ngay tht 365 (hoéic 366 néu 1a ndm
nhuan). Viét chuong trinh nhap vao ngay, thang, nim ctia médt ngay nao dé va tinh xem

ngay do6 1a ngay thi may trong nam.
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5.12 Ciing v6i cac diéu kién nhu bai tap 5.11. Viét chuong trinh nhap vao s thi tu

ngay trong nim va nam roéi xac dinh xem d6 1a ngay, thang nao.

5.13 Viét chuong trinh nhap vao toa d6 N dinh ciia mét da giac 161, phdng va sép
xé&p chiing theo thi tu lién tiép tit dinh thi nhat dén dinh tha N.

5.13 Viét chuong trinh nhéap vao toa d6 N dinh ctia mot da giac 161, phéng va toa do
cia mot diém M di dong trén mat phing va xac dinh xem diém M nim trong hay ndm
ngoai mién da giac (néu M ndm trén mot canh nao dé cua da giac ciing dude xem 14 ndm
trong mién da giac. Chuong trinh cho phép nhép toa d6 diém M va xac dinh vi tri ctia n6
v6i s6 1an bat ky cho dén khi ca hai toa d6 cia M déu nhan gia tri —999.0. Goi y: C6 thé
st dung thuat toan tinh téng dién tich cta cac tam giac (khong giao nhau) tao bdi diém
M véi cac dinh cta da giac va so sanh dién tich d6 véi dién tich cua da gidc. Cha y khi so
sanh hai s6 thuc biéu thi hai gia tri dién tich trén.

5.14 Gia st diém thi hoc ky ctia mét 16p sinh vién duge luu trong file DIEM.TXT.
Cau trc file dude mo ta nhu sau: Dong 1 1a tiéu dé ghi tén 16p, hoc ky,...; dong 2 gébm 2 s6
nguyén duong chi s§ lugng sinh vién (N) va s6 mén hoc (M); dong 3 gbm M s6 nguyén
duong chi s hoc trinh cia M mén hoc; N dong tiép theo, mdéi dong gbm M+1 cot: cot 1 ghi
ho va tén cua tiing sinh vién, chiém d6 rong 30 ky tu, ké tit ky tu ddu tién cta dong, M
cot tiép theo, bat dau tit ky tu thi 31, 1a M s6 thue, viét cach nhau béi cac ddu cach, ghi
két qua thi cia M mén hoc tuong ting véi s6 don vi hoc trinh ¢ dong thi 3. Viét chuong
trinh tinh diém trung binh chung hoc tap caa ting sinh vién theo cong thic TBCHT =

> (Piém mon i)x(S6 hoc trinh mon i) . . ) )
= , Xép loai hoc tap cho tting sinh vién (xem bai tap 2.14),

i (S8 hoc trinh mon 1)

i=1
sép xé&p danh sach sinh vién theo thi tu giam din caa diém trung binh chung hoc tap, in
két qua vao mot file méi theo qui cach: Dong 1 dén dong 3 giong vdi file s6 liéu, ti dong 4
trd di, méi dong ghi ho va tén sinh vién, diém thi tiing mén hoc, diém trung binh chung

hoc tap va két qua xép loai hoc tap.

5.15 Cho A 13 mdt ma tran M hang, N cot gom cac s6 nguyén. Dinh nghia 14n can
ctia phén ti @, 1a cac phan tl ctia A c6 chi s6 hang va chi s6 cot nho hon va 16n hon (néu
c6) cac chi s6 i, j mot don vi (ttc i—1, i+1, j—I, j+1). Viét chuong trinh 1ap mot ma tran B
gom M hang, N ¢t ma cac phan ti ctia B 1a: b, =1 néu s6 14n cn caa a; c6 gia tri 16n

~; b. = 0 néu ngugc lai. In cac

hon a; nhiéu hon s6 1an can cta a; c6 gia tri nhé hon a,; b,

ma tran A va B 1én man hinh.

5.16 Gia st thong tin vé dat chd vé may bay cho moét chuyén bay ctia moét hang
hang khéng dude luu trong file BOOK.TXT. Noi dung file gdbm 100 hang, biéu thi s6 day
ghé& cia may bay, mdi hang gom 10 s6 14 nhiing s6 hodc bing 0 hoic bing 1, biéu thi s&
gh€& ngdi trén mot day. Gia tri bang 0 chi chd ngdi con trong, gia tri bang 1 chi chd ngdi

da duge dat. M3i day ghé bi phan chia thanh hai bén trai va phai béi 161 di & gidta, méi
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bén 5 ghé&. Hai chd ngdi duge xem la lién ké nhau néu ching cung thudc mot day va
khong bi ngan cach bdi 161 di. Viét chuong trinh doc file s6 liéu va in ra nhiing vi tri c6 it

nhat hai ché ngdi lién ké nhau con tréng.
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CHUONG 6. BIEN KY TU

6.1 KHAI BAO BIEN KY TU

Hiéu mot cach don gian, hing ky tu 14 mét xau (day) cac ky tu ndm gitia cac cip
d&u nhay don (*’) hodc nhay kép (“ ). Bién ky tu 1a bién c¢6 thé nhan gia tri 1a cac hing
ky tu. Bdi vi mdéi ky tu chiém mét byte bo nhé, nén dung lugng bo nhé ma xau ky tu
chiém phu thuodc d6 dai ciia xau ky tu.

Néi chung c6 thé c6 nhiéu cach khai bao bién ky tu nhu da duge dé cap dén trong
muc 1.4.2. Sau day dan ra mot s6 vi du vé cach khai bao bién ky tu thuong dung.

CHARACTER StrName [,...]

! Khai b4o bién StrName c6 do dai 1 ky tu

CHARACTER ([LEN=]n) StrName [,...]
! Khai b4o bién StrName c6 do dai n ky tu

CHARACTER *n StrName [,...] ! Tuong tu nhu trén

CHARACTER StrName*n [,...] ! Tuong tu nhu trén

StrName la tén bién ky tu, n 1a mot s6 nguyén duong chi d6 dai cuc dai ctia bién
StrName. Vi du:

CHARACTER ALPHA

'ALPHA 13 mot xau dai t6i da 1 ky tu (nhan cac gia tri ‘A’,..)

CHARACTER (25) Name
'Name 13 mot xau dai t6i da 25 ky tu
CHARACTER Word*5 ! Word la mot xau dai téi da 5 ky tu

“Hanoi, Ngay..."“

Name
Word = ‘Hanoi’

Khi bién ky tu c6 thude tinh PARAMETER ta con c6 thé khai bao x4u c6 d6 dai chua
xac dinh:

CHARACTER * (*) StrName

PARAMETER (StrName= “XauDail2KyTu”)
Hoac:

CHARACTER * (*) , PARAMETER :: STl = 'ABDCEF'

Trong truong hgp nay do dai cia xau sé 1a d6 dai thuc ctia xau dude gan.

6.2 CAC XAU CON (SUBSTRING)
XAau con 12 mét bd phan cta xau ky tu. Xau con c6 thé chi c6 mot ky tu ciing c6 thé

12 toan bo x4u. Gia st TEXT 1a mot xau c6 do dai cuc dai 80 ky tu:
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CHARACTER (80) TEXT

Khi d6 TEXT (I:J) 1a xdu con gom cac ky tu ti ky tu thi I dén ky tu thi J cua xau
TEXT. Tung ky tu riéng biét trong xau TEXT c6 thé duge tham chiéu (truy cap) dén bang
x4u con TEXT (I:J). Vidu:

TEXT (J:J) ! ky tu thi J cia xau TEXT

TEXT (:J) ! tuky tuthi 1 dén ky tu tha J

TEXT (1:J) ! tiu ky tu tha 1 dén ky tu thi J

TEXT (J:) ! tu ky tuthaJ dén ky tu thi 80

TEXT (J:80) ! tu ky tu thi J dén ky tu tha 80

TEXT (:) !t ky tu thi 1 dén ky tu thd 80 (cd xau)
TEXT (1:80) ! (hoic TEXT) tuong tu, ci xau

Néu
TEXT = “Hanoi-Vietnam”

thi

TEXT (3:5) cbgiatrila “noi”

TEXT (:5) c6 giatrila “Hanoi”

TEXT(7:) cégiatrila “Vietnam ”

TEXT(6:6) = “ * “ sécho TEXT= “Hanoi * Vietnam”
TEXT (2:5) = “ANOI” sécho TEXT= “HANOI-Vietnam”

6.3 XU LY BIEN KY TU

Xt 1§ bign ky tu trong Fortran 1a mot van dé kha phic tap. O mot s6 ngon ngi 1ap
trinh khac (chang han, PASCAL), viéc xt 1y bién ky tu néi chung dudc hd trg bdi nhiéu
thu tuc hodc ham thu vién. D61 véi Fortran, van dé nay thuong phai do nguosi dung tu
lap. Sau day ta sé& xét mot s6 bai toan lam vi du minh hoa.

Vi du 6.1. Mot trong nhiing tht thuat xii 1y bién ky tu 1a chén mét xau vao mot xau
ky tu khac. C6 thé néu nguyén tic thuc hién nhu sau: D& chén mét xau SubStr vao mot
vi tri ndo dé cta x4u Str cho trudc cAn phai dich chuyén cac ky tu phia sau vi tri cAn

chén ctia xAu Str sang phai mot s6 vi tri bing do dai xAu SubStr.

Gia st ¢c6 xAu TEXT = “Hanoi - Saigon”, néu mudn chén x4u con “ — Hue” vao

xAu nay dé nhan dugc xdu “Hanoi — Hue - Saigon” ta c6 thé lap trinh nhu sau:

CHARACTER (50) TEXT

! 12345678901234

TEXT = 'Hanoi - Saigon'

print* , TEXT

I =26 ! Chén vao vi tri thi 6 (trudc dau “-<)
LENSub = 6 ! D6 dai xau can chén (“ — Hue”) 12 6

LenTEXT = LEN_TRIM( TEXT )
DO J = LenTEXT, I, -1
! BAt dau tli cudi xau dén vi tri thi I
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TEXT ( J+LENSub:J+LENSub ) = TEXT(J:J)
! Sao chép ky tu thi J dén vi tri thi J+LENSub
END DO
TEXT (I:I+LENSub) = ' - Hue'
print* , TEXT
END

Ham LEN_TRIM (TEXT) trong chuong trinh tra vé do dai xAu TEXT sau khi da loai
b6 cde ddu cdch & bén phdi nhdt cia xau. C6 thé mé ta tac déng cta chuong trinh nhu
sau. Cho J 1an ludt nhan cac gia tri ti do dai thuc (LenTEXT) ctia xAu TEXT dén vi tri can
chén xau con (I), mdi lan nhu vay ta sao chép ky tu thit J clia xAu TEXT dén vi tri
J+LENSub. Két qua cta vong lip nay da dich chuyén (sao chép) néi dung
TEXT (I:LenTEXT) lui sang phai LENSub vi tri. Tiép d6 ta ghi dé ndi dung cuia xau con '
— Hue' vio XAu TEXT ké ti vi tri tht I dén vi tri thi I+LENSub.

Vi du 6.2. Thay thé khoang trong giita cac tit bang mot ddu cach (space bar). Gia st
ta dinh nghia mot ti 124 mot day ky tu lién tiép khéng chta diu cach. Khi d6 trong mot
xau c6 thé c6 nhiéu tu. Khi go van ban, gitia hai tit chi duge phép dé mét dgu cach. Hay
tim nhiing khodng tréng gitia cic tit ¢c6 nhiéu hon mot dau cach va thay thé ching bdi chi

mot d&u cach. Ta c6 chuong trinh sau.

CHARACTER (Len=80) ST, ST1l, ST2, ALLTRIM

INTEGER L
LOGICAL OK
ST=' Ha noi la Thu do cua VIET NAM '
PRINT*, ST
ST1 = ALLTRIM(ST) ! Cétbd cac ddu cach ¢ hai dau
OK = .FALSE.
DO WHILE (.NOT. OK)
L = INDEX(TRIM(ST1),' ') ' Tim vitrico 2 dau cach
IF (L > 0) THEN ! Néu con tim thay:
OK = .FALSE.
ST2 = ' 'Gan cac dau cach cho ST2
ST2(1:L-1) = ST1(1l:L-1)' Sao chép ndi dung ST1
ST2(L:) = ST1(L+1l:) ' vao ST2 sau khi loai
! bo b6t 1 ddu cach
ST1 = ST2 ! Sao chép ST2 vao ST1
ELSE
OK = .TRUE. ! Néu khéng tim thay thi thoat
END IF
END DO
sT = ' !
ST = ST1
PRINT*, ST
END

FUNCTION ALLTRIM (ST)
CHARACTER *80 ST, ALLTRIM
INTEGER I, J
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J=LEN_TRIM (ST)
I=0
DO
I=I+1
IF (ST(I:I) /= ' ') EXIT
ENDDO
ALLTRIM = ST(I:J)
RETURN
END

Trong chuong trinh trén ta da xay dung mot ham ALLTRIM c6 chic ning loai bo tat
ca nhiing ky tu tréng ¢ ca bén phai nhat va bén trai nhat cua xau ky ty. Con INDEX va
TRIM la cac ham thu vién ctia Fortran. Haim INDEX tra vé vi tri l1an gip dau tién mot xau
con trong xau ky tu; ham TRIM tra vé xau ky tu da cit bd nhiing ky tu trong ¢ bén phai
nhat ctia xau ky tu.

Vi du 6.3. Tim va tach cac ti trong mot xau. Gia st c6 xau ky tu ST. Hay xac dinh
xem trong xau c6 bao nhiéu ti va cho biét noi dung cua ching.

CHARACTER (Len=80) ST, ST1l, ST2, ALLTRIM
CHARACTER*10 S(20) ! Mang chtia ndi dung cac ti
INTEGER L, I, K

LOGICAL OK

ST=' Ha noi la Thu do cua VIET NAM '
PRINT*, ST
CALL NO_DOUBLE_SPACES (ST)
ST1 = ST
I=0 ! Bién dém sb ti c6 trong xau
L=1 ! Vi tri ctia céc ti trong xau
OK=.FALSE.
DO WHILE (.NOT.OK)
K=INDEX( TRIM(ST1(L:)), ' ')
IF (K > 0) THEN ! Né&u tim thdy ddu cach gitia 2 tu
I=I+1
S(I)=ST1(L:L+K-1) ! Luu ndi dung tu thi I
L=L+K
ELSE
OK=.TRUE.
END IF
END DO
I=I+1
S(I)=ST1(L:LEN TRIM(ST1))
PRINT*,’ So tu trong xau = ', I
PRINT*,’ Noi dung cac tu trong xau la '
DO L=1,I
PRINT*, S (L)
END DO
END

SUBROUTINE NO DOUBLE_SPACES (ST)
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CHARACTER*80 ST,ST1,ST2, ALLTRIM
INTEGER L
LOGICAL OK
ST1=ALLTRIM (ST)
OK = .FALSE.
DO WHILE (.NOT. OK)
L = INDEX(TRIM(ST1),' ')
IF (L > 0) THEN
OK = .FALSE.
ST2 = ' !
ST2(1:L-1) = ST1(1:L-1)
ST2(L:) = ST1(L+1:)

ST1 = ST2
ELSE
OK = .TRUE.
END IF
END DO
ST="' "
ST=ST1
RETURN
END

Thu tuc NO_DOUBLE_SPACES thuc chit 1a noi dung cua vi du 6.2 trén day, nhung

ta da xay dung thanh mot chuong trinh con dé tién st dung. Thu tuc nay ciing tham

chiéu t61 ham ALLTRIM da dé cap dén trong vi du 6.2.

Vi du 6.4. Cho mot xau chiia ho tén diy du cia mot ngudi. Hay cho biét rd ho, tén

va tén dém (ho dém) cua ngudi do.

Dé giai bai toan nay ta gia thiét rang, ho ctia ngudi d6 1a tit dau tién trong xau, tén

ctia nguoi doé 1a ti cudi cung trong xau, phan con lai clia xAu nam gitia ho va tén 1a tén

dém. Ta c6 thé viét chuong trinh nhu sau.

CHARACTER (Len=80) ST, ST1
CHARACTER *80 FIRST_WORD , END_WORD , ALLTRIM
CHARACTER *80 HO, DEM, TEN, ST2
ST=' Nguyen Le Hoang Viet '
CALL NO_DOUBLE_SPACES (ST)
! CAat bd nhiing khoang tréng thita

ST1=ST

HO = FIRST WORD (ST1) ! Ho la tu d4u tién

TEN = END WORD (ST1) ! Tén la ti cudi cung

L1l = LEN_TRIM (HO)

L2 = LEN_TRIM(TEN)

L3 = LEN_TRIM(ST1)

ST2 = ST1(L1+1:L3-L2)

DEM = ALLTRIM (ST2) ! Dém la phan gitta Ho va Tén
print* HO

print* ,DEM

125



print* ,TEN
END

FUNCTION FIRST WORD (ST)
CHARACTER*80 ST, FIRST_ WORD
I=0
DO

I=I+1

IF (ST(I:I) == ' ') EXIT
ENDDO

FIRST WORD = ST (:I-1)
RETURN
END

FUNCTION END WORD (ST)
CHARACTER*80 ST, END WORD
K=0
J = LEN(TRIM(ST))
DO

K=K+ 1

J=J-1

IF (ST(J:J) == ' ') EXIT
ENDDO

J = LEN_TRIM(ST)
END WORD = ST (J-K+1:J)

RETURN
END

Céac ham FIRST WORD va END_WORD trong chuong trinh tuong tng sé tra vé cac tu
d4u tién va cudi cung cua xau.

Mot s6"ham xi ly xdu ky tu trong thu vién Fortran.

LEN (Str): tra vé do dai cuc dai (khai b4o) clia xdu Str

LEN TRIM (Str): tra vé d§ dai xdu Str sau khi da loai b6 cac ky tu trong (d4u
cach) & bén phai nhat

ACHAR (I): tra vé ky tu thi I trong bang ma ASCII

IACHAR(C) : tra vé sb thi tu trong bang ma ASCII caa ky tu ¢

INDEX (Str, SubStr [, back]): trd vé vi tri ddu tién cia xau con SubStr
trong xau Str. Tham sd tuy chon back c6 y nghia nhu sau:

Néu back = .TRUE.: tim SubStr tl cudi xau Str

Néu back = .FALSE.:tim SubStr ti dau xdu Str

Gia tri ngdm dinh 12 back = .FALSE.

REPEAT (Str, ncopies): tra vé mot xAu gbm ncopies lan sao chép Str

TRIM (Str): tra vé xdu Str sau khi da cit bd cac ky tu trong 6 bén phai nhat.
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6.4 PHEP TOAN GOP XAU KY TU

Phép toan gop hai xau ky tu duge ky hiéu 1a //. Gia st ta mudén tao mot tén file twr
hai x4u 1&4 Name chtia tén va Ext chtta phan mé rong. C6 thé ca hai x4u nay con chia cac
d4u cach ¢ dau va cuéi xau. Trude khi gop hai xau nay thanh mot xau c6 ¥ nghia tén cua
mot file ta cAn phai cit bd cac ddu cach d6. Viée cét bo nay cé thé thuc hién bing 15i goi
ham ALLTRIM nhu cac vi du trong muc 6.3. P& ban doc ¢6 thé nidm bit duge nhiing tinh
huéng khac nhau khi xti 1y bién ky tu, chuong trinh sau day sé dua ra mot phuong an
khac.

Vi du 6.5. Tao tén file tur hai xau.

CHARACTER (80) FName, Name, Ext

! 123456789012345
Name = ' gl04012200 '
Ext ="' .dat '
! C4 2 xau trén déu cé chita ddu cach & dau va cudi
Lenl = INDEX(TRIM(Name),' ', .true.)
Len2 = INDEX(TRIM(Ext),' ', .true.)

! Xac dinh vi tri ddu cach cudi cung bén trai
! ctia hai xdu (K&t qud: Lenl=3, Len2=2)
Lenl = Lenl + 1
Len2 Len2 + 1
! K¢ tu tiép theo sau diau cach
Len3 LEN (TRIM (Name) )
Len4 = LEN (TRIM(Ext))
! Xac dinh d6 dai xau sau khi di cdt bd ddu cach

! bén phdi cua hai xdu (K&t qua: Len3=13, Len4=8)
FName = Name (Lenl:Len3) // Ext(Len2:Lend4)
! Gép tén va phdn md réng dé€ tao thanh tén file
PRINT*, FName
END
Khi chay chuong trinh nay, ta sé nhan dugc két qua trén man hinh 1a

“3104012200.dat”.

6.5 TAO DINH DANG FORMAT BANG XAU KY TU

Biéu thitc xau ky tu c6 thé duge st dung dé tao dinh dang FORMAT tu dong trong
chuong trinh. Vi du sau day cho phép in méot s6 thuc dang d&du phdy tinh véi do rong
truong bang 9, con s6 chii s6 thap phan can in ra dude lua chon tiuy ¥ (t6i da 1a 4 chii s6):

CHARACTER (1), DIMENSION(0:4) :: TP = &
& (/'0','1','2','3"','4"/)

1 123456

CHARACTER (8) :: FMT = "(F9.?)"

PRINT*, 'Cho so X:'

READ* , X

PRINT*, 'Cho so chu so thap phan can in:'
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READ*, N

FMT (5:5)=TP(N) ! Thay ddu (?) bdi s8 chi*r s& thép phéan
PRINT FMT, X

END

Chuong trinh sau sé in N s6 nguyén duong dau tién trén cung mot dong, moi s
chi€m 4 vi tri (d6 rong trudng bang 4):

! 1234567890

CHARACTER *11 :: FMT = ' (2X, ?°?°?I4)'

CHARACTER *3 SubSt

PRINT*, 'CHO SO N:'

READ* ,N

WRITE (SubSt,'(I3.3)') N ! P8i s8 N thanh ky tu
FMT (6:8) =SubSt

WRITE (*, FMT) (I,I=1,N)

END

Sau day 1a mét vi du vé két xuit thong tin dang mang ra file TEXT c6 qui cach. Gia
st trong khi thuyc hién chuong trinh ta muén in moét mang hai chiéu ra file TEXT duéi
dang ma tran, ttc di liéu luu tri trong file phai duge bé tri thdng hang thing cot, trong
khi kich thuéc cia mang khong duge biét trudec ma chi dude xac dinh trong qua trinh tinh
toan. Pé lam diéu d6 ta c6 thé st dung doan chuong trinh sau.

PROGRAM In Co Dinh Dang
REAL, ALLOCATABLE :: A(:,:)

INTEGER M, N, I, J
CHARACTER FMT*80

M =
N =
ALLOCATE (A (N, M))

OPEN (3, FILE="OUT.TXT”)
WRITE (FMT,'(Al,I2.2,RA6)') '(', M, 'F15.8)"

DO I=1,N
WRITE (3,FMT) (A(I,J),J=1,M)
ENDDO
END
6.6 MANG XAU KY TU

Xau ky tu c6 thé khai bao & dang bién don ciing c6 thé khai bao & dang bién mang.
Mang xau ky tu 12 mang trong d6 moi phan ti 1a mot xau ky tu. Cac phan ti trong mang
xau ky tu phai c6 do dai giong nhau. Nhu vay, néu mdi phan ti trong mang c6 do dai la n
ky tu, thi mang mot chiéu gbm m phan ti sé c6 kich thuéec n x m ky tu. Vi du, chuong
trinh sau day dinh nghia cac ngay trong tuan la cac xau ky tu dudc xac dinh bdi cac phan
tl tuong ing clla mot mang:

CHARACTER (8), DIMENSION(7) :: DayOfWeek = &
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&(/ "Thu 2', ‘Thu 3’, ‘Thu 4’, ‘Thu 5’,&
& ‘Thu 6’ ,’Thu 7’,’Chu nhat’ /)
PRINT*,’Cac ngay trong tuan la:’
DO I =1,7
PRINT*, DayOfWeek (I)
END DO
END

Trong vi du nay, mang DayOfWeek 14 mang mot chiéu gbm 7 phan ti, mdéi phan tu
la mot xau c6 d6 dai cuc dai bang 8 ky tu.

Ta ciing c6 thé truy cap dén ting ky tu riéng biét trong cac phin ti cia mang. Vi
du, DayOfWeek (1) (5:5) la ky tu thi 5 cua phan ti thd nhit cia mang, nén né cb gia
tri la “2”.

Bing cach tuong tu, ta ¢6 thé dinh nghia mang ky tu hai chiéu, ba chiéu,...
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BAI TAP CHUGONG 6

6.1 Mot tu duge dinh nghia nhu la mot diy ky tu khac ddu cach ding lién nhau.
Gia thiét gitia cac tit chi dugec phan cach nhau bdi cac dau cach. Viét chuong trinh nhap
vao mot xau ky tu c6 do dai tiy ¥ va cho biét trong xau dé c6 bao nhiéu tit, mdi tit dai bao
nhiéu ky tu.

6.2 Dinh nghia mot cau 1a mot day cac tit duge két thic bang ddu cham (). Viét

chuong trinh nhap vao mot xau ky tu va cho biét trong xau d6 c6 bao nhiéu cau.

6.3 Theo qui dinh vé g vin ban, cac ddu phan cach nhu chdm cau, ddu phdy, ddu
ngoic md, dau ngodc déng, ddu chdm than, dau hdi,... phai viét lién ngay sau ky tu két
thic ciia mot ti. Gid st c6 file vin ban (TEXT file) c¢6 tén 12 DOC.TXT ma noi dung cua
n6 gom N dong, mdi dong dai khéng qua 80 ky tu. Viét chuong trinh doc file van ban va
cho biét trong file c6 bao nhiéu 16i xay ra khi gé cac ddu chdm cau va d&u phdy khong
ding qui dinh.

6.4 Phat trién bai tap 6.3 cho cac trudng hop dau phan cach khac va sta cac 161 d6

cho file van ban.

6.5 Viét chuong trinh doc vao mot cau (két thic bdi ddu chdm) va in 1én man hinh
(khéng in d4du cham) theo thi tu nghich dao: a) cac ti; b) cac ky tu. Vi du, “Ha Noi.” =
“Noi1 Ha” va “ioN aH”.

6.6 Cong thiic déng du Zeller ¢ thé duge dung dé tinh ngay trong tuan c6 dang:

f=2.6m-02]+k+y+[y/4]+[c/4]-2¢c) modulo 7.

Trong d6 m 14 s6 thi tu thang, v6i qui uée thang 1 va thang 2 tuong ting 1a thang thd 11
va thang thi 12 cia ndm truée, thang 3 1a thang tha 1,..., thang 12 1a thang tha 10; £ 1a
s6 thii tu ngay trong thang; c 1a s6 thi tu thé ky; y 1a s6 thi tu ndm trong thé ky; /=0 1a
Chu Nhat, f=1 14 Thia Hai,...; ddu ngoac vudng 1a ky hiéu 14y phan nguyén. Vi du, ngay
23 thang 8 nam 1963 dudc biéu dién bdi m = 6, k = 23, ¢ = 19, y = 63; ngay 01 thang 01
niam 1980 dugc biéu dién bdim =11,k =1, ¢ = 17, y = 99. Viét chuong trinh doc mot xau
ky tu mo ta thoi gian 12 mot ngay nao do, chdng han, “Today is 08/03/2005”, chuyén
thong tin ngay, thang, ndm ti xau ky ty nay thanh dang s6 va st dung cong thiic Zeller
dé xac dinh ngay d6 1a ngay thi may trong tun.

6.7 Viét chuong trinh doc ho va tén (bao gom ca tén dém) ctia mdt ngudi va in ra chi
Ho va Tén (khong c6 tén dém) ctia ngudi do.

6.8 Theo qui uéc ghi s6 liéu quan tric mua, néu c6 mua nhung khong tién hanh do
lugng mua thi ghi dau (X), nghia 14 mat s6 liéu, néu khéng mua thi ghi ddu (), trong
nhiing trudng hop khac lugng mua dugde bidu thi bang mot sé thuc khong Am. Gia st file
s6 lieu RAIN.TXT luu gia tri quan tric tong lugng mua ngay trong 10 nam, mdi nam 12

thang, cia mot tram nao d6, trong d6 mdi dong gbm t6i da 31 s6, cach nhau bédi cac dau
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cach, ghi s6 liéu tiing ngay trong mot thang. Viét chuong trinh doc file s liéu va cho biét

¢6 bao nhiéu ngay c¢6 mua nhung khéng duge quan tric, bao nhiéu ngay khéng mua.

6.9 Viét chuong trinh con dang tht tuc cho phép in mot ma tran cac sé thuc cé kich
thuéec M hang N cot vao mot file TEXT sao cho trén mdi hang c6 ding N phan ti, véi M
va N bat ky. Cac s6 dude in dudi dang s thuc ddu phay tinh (Fw.d) véi d6 rong trudng
(w) va so6 chii s6 sau dau cham thap phan (d) ciing dudc xac dinh qua truyén tham sé cho

chuong trinh con.
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CHUONG 7. KIEU FILE

7.1 KHAI NIEM

Trong hé théng vaolra caa Fortran, dit liéu duge luu trit va chuyén ddi chu yéu
thong qua cac file. T4t ca cac ngudn vao/ra cung cip va két xuat di liéu dude xem 1a cac
file. Cac thiét bi nhu man hinh, ban phim, miy in dugc xem la nhiing file ngoai
(external files), ké ca céc file s§ lidu luu trit trén dia. Cac bién trong bd nhé ciing c6 thé
déng vai trd nhu cac file, dic biét ching duge st dung dé chuyén d6i tit dang biéu dién
ma ASCII sang s& nhi phan (binary). Khi cac bién dudc st dung theo cach nay, chiung
dudgc goi 1a cac file trong.

Céac file trong hoic file ngoai déu dugc lién két véi cai goi 1a thiét bi logic. Thiét
bi logic 14 mot khai niém duge st dung dé tham chiéu dén cac file. Ta c6 thé nhan biét
mot thiét bi logic lién két véi mot file bang dinh danh (UNIT=).

Dinh danh UNIT d6i v6i mot file trong la tén ctia mot bién ky tu lién két véi né.
Dinh danh UNIT d6i v6i mot file ngoai hodc 14 mot s6 nguyén duong dude gan trong lénh
OPEN, hodc 12 mot s6 két néi trude nhu 1a dinh danh UNIT d6i véi thiét bi, hodc d4u sao
(*). Cac dinh danh UNIT ngoai dudc két néi véi cac thiét bi nhat dinh khong duge md
(OPEN). Cac UNIT ngoai da két néi sé bi ngit két ndi khi két thic thuc hién chuong trinh
hoéc khi UNIT bi déng bédi 1énh CLOSE.

Tai mot thoi diém UNIT khéng thé két néi v6i nhiéu hon mét file, va file ciing khong
két néi véi nhiéu hon mot thiét bi.

Pinh danh UNIT lién két v6i mot file ngoai phai 14 mot s6 nguyén, mét biéu thic
nguyén hodc ddu sao (*). Néu 1a s6 nguyén hoéc biéu thiic nguyén, gia tri ciia né sé lién
két v6i mot file trén dia; néu 1a d4u sao (*) thi khi doc vao né dude hiéu 1a ban phim, con
khi in ra ngam dinh 1a man hinh. Vi du:

OPEN (UNIT = 10, FILE = ‘TEST.dat')

WRITE (10, ' (A18,\)')' Ghi vao File TEST.dat &

& da lien ket voi UNIT 10¢
WRITE (*, '(1X, A30,\)') ' In ra man hinh.‘

Fortran ngam dinh mot s6 thiét bi chuén lién két v6i dinh danh UNIT nhu sau:
— DA4u sao (*): Man hinh ho#c ban phim

— UNIT = 0: Man hinh hoédc ban phim

— UNIT = 5: Ban phim

— UNIT = 6: Man hinh
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Vidu 7.1. Trong chuong trinh sau day, UNIT 6 néu khong lién két véi file ngoai né
sé dugc hiéu 1a man hinh. Tuy nhién khi muén lién két né véi file ngoai ta phai st dung
1énh mé file (OPEN), va @& loai bd lién két dé ta ding lénh déng file (CLOSE).

REAL a, b
! Inra man hinh (UNIT 6 da két néi trude) .
WRITE(6, '('' Day la UNIT 6'')"')
! St dung lénh OPEN dé két ndi UNIT 6
! véi file ngoai c6 tén 'COSINES'.
OPEN (UNIT = 6, FILE = 'COSINES', STATUS = 'NEW')
DO a=0.1, 6.3, 0.1
b = COS (a)
! Ghi vao file 'COSINES'.
WRITE (6, 100) a, b
100 FORMAT (F3.1, F5.2)

END DO
! Déng file, cit bo két noi véi file trén dia.
CLOSE (6)

! Két ndilai UNIT 6 v6i man hinh bing cach
! ghi ra man hinh
WRITE(6,' ('' Ket thuc chuong trinh '')')
END
Dinh danh UNIT lién két véi file trong 12 xau ky tu hodc mang ky tu. Déi véi cac file
trong ta chi c6 thé st dung cac cdu 1énh READ hodc WRITE. Ta khong thé mé hodc déng

file trong nhu d6i véi cac file ngoai.

C6 thé doc va ghi cac file trong véi viée st dung 1énh dinh dang FORMAT nhu d6i véi
cac file ngoai. Trudc khi cdu lénh vao/ra dugc thuc hién, cac file trong duge dinh vi tai vi

tri ddu cua ban ghi diu tién.

Bing khai niém file trong, Fortran cho phép ta chuyén d6i gitia cac dang di liéu,

chdng han d6i ky tu sang s hodc déi s6 sang dang ky tu.

Vi du 7.2. Chuyén d6i dit liéu tir ky tu thanh s va tit s§ thanh ky tu khi st dung
khai niém file trong.
CHARACTER (10) str

INTEGER nl, n2, n3
CHARACTER(14) fname

INTEGER I

str =" 1 2 3" ! Xaukytu

READ (str, *) nl, n2, n3

' Poc nl, n2, n3 tk xau str (Chuyén ky tu thanh s6)
PRINT* ,nl,n2,n3

I =14

WRITE (fname, 200) I

! Ghi gi4 tri cia I vao fname (Chuyén s6 thanh ky tu)
200 FORMAT ('FM', I3.3, '.DAT')
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PRINT*, fname
END

Trong chuong trinh trén, Str va Fname la cac file trong. Két qua chay chuong
trinh ta sé nhan dugc n1=1, n2=2, n3=3, fname = “FMO004.DAT”.

7.2 PHAN LOAI FILE

Fortran hé trg hai phuong phap truy cap file 1a truy cap tuan tu va truy cap truc
tiép, va ba dang cau tric file 14 c6 dinh dang (Formatted), khong dinh dang
(Unformatted), va dang nhi phan (Binary).

7.2.1 File c6 dinh dang (Formatted Files)

C6 thé tao file c6 dinh dang bing 1énh OPEN véi tily chon FORM = “FORMATTED”,
hoéc bd qua tham s6 FORM khi file dude md 6 ché d6 truy cap tudn tu. Cac ban ghi cua file
¢6 dinh dang dudgc luu trit nhu cac ky tu ASCIL. Béi vay ta c6 thé néi file c¢6 dinh dang la
ASCII file, hay TEXT file. Mdi ban ghi két thdc bang cac ky tu (ASCII) diéu khién
RETURN (CR) va xudéng dong (LF — line feed) . D& xem noi dung file c6 thé st dung

cic trinh soan thao vin ban théng thuong.

Vi du 7.3. Tao mot file c6 dinh dang (TEXT file)

OPEN (UNIT=3, FILE= “TEST.TXT”, FORM= “FORMATTED”")
WRITE (3, *) “Day la file co dinh dang”

CLOSE (3)
END

7.2.2 File khong dinh dang (Unformatted Files)

Dé tao mot file khong dinh dang c¢6 thé st dung lénh OPEN vé6i tiy chon
FORM=“UNFORMATTED”, hoéc bo qua tham s6 FORM khi file dugc md 6 ché dd truy cap truc
tiép. File khong dinh dang 1a mot chudi ban ghi cac khéi vat 1y. Méi ban ghi chtia tuan tu
cac gia tri luu trii gn giéng véi nhiing gi st dung trong bd nhé chuong trinh. Téc do truy
cap dii lidu trong cac file nay nhanh hon va ching duge t6 chiic chit ché hon cac file ¢6
dinh dang. Néu cac file khéng dinh dang luu trii cic s6, ching sé khong thé doc duge
bang cac trinh soan thao van ban thong thudng. Néi chinh x4c hon, khi stt dung cac trinh
soan thao dé doc céc file khéng dinh dang, nhiing thong tin bing s6 sé khéng thé xem

dugc mot cach ro rang.
Vi du 7.4. Tao file khéng dinh dang va doc thong tin tu file khéng dinh dang.

CHARACTER *50 St

INTEGER A,B,C,D

OPEN (UNIT=3, FILE= "TEST.TXT", FORM= "UNFORMATTED")
St="Day la file khong dinh dang truy cap tuan tu"

WRITE (3) St ! Ban ghi tht nhat
WRITE (3) 1,2,3,4 ! Ban ghi tha 2
WRITE (3) 5,6,7,8 ! Ban ghi tht ba
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REWIND (3) ! Quay vé vi tri ban ghi thd nhat

READ (3) St ! Doc ban ghi tht nhat
PRINT*, ST

READ (3) A, B, C, D ! Docban ghitht 2
PRINT*, A, B, C, D

READ (3) A, B, C, D ! Docban ghitht 3
PRINT*, A, B, C, D

CLOSE (3)

END

Trong vi du trén, ciu lénh REWIND (3) c6 tac dung dua con trd file dinh vi & vi tri

dau file.

7.2.3 File dang nhi phan (Binary Files)

C6 thé tao mot file nhi phan bing 1énh OPEN véi tiy chon FORM= 'BINARY'. File nhi
phan 14 dang file chéit ché nhat, rat tot cho viéc luu tri s liéu c6 dung lugng 16n.

Vi du 7.5. Doc va ghi file nhi phan truy cap tuin tu.

CHARACTER *50 St

INTEGER A,B,C,D

OPEN (UNIT=3, FILE= "TEST.TXT", FORM= "BINARY")
St= "Day la file dang nhi phan truy cap tuan tu"

WRITE (3) St ! Ban ghi tht nhat

WRITE (3) 1,2,3,4 ! Ban ghithi hai

REWIND (3) ! Quay lai ddu ban ghi tht nhat
READ (3) St ! Doc ban ghi tht nhat
PRINT*, ST

READ (3) A, B, C, D ! Docban ghitht hai
PRINT*, A, B, C, D
CLOSE (3)
END

Vé hinh thtc, néi chung khong c6 su khac nhau nhiéu trong cach tao file va truy
cap file gitia file khong dinh dang va file nhi phan. Su khic nhau co ban gitia hai loai file
nay la t6 chiic dii liéu trong file. Ta sé xét dén van dé nay & nhiing muc tiép theo.

7.2.4 File truy cap tuan tu (Sequential-Access Files)

Dii liéu trong file tuan tu can phai dudc truy cap hdp 1é, ban ghi nay tiép néi sau
ban ghi khac, trit khi ta thay d6i vi tri con trd file bing cic cdu lénh REWIND hoic
BACKSPACE. Cac phuong phap vao/ra c6 thé st dung déi véi file truy cap tuln tu la
NONADVANCING, LIST-DIRECTED, vi NAMELIST-DIRECTED. Cic file trong can phél la
file tuan tu. D61 véi cac file lién két véi cac thiét bi tuan tu can phai st dung cach truy
cap tuan ty. Cac thiét bi tudn tuy 1a thiét bi luu trit vat 1y. Ban phim, man hinh va may in
1& nhiing thiét bi tuan ty.
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7.2.5 File truy cap truc ti€p (Direct-Access Files)

Dii liéu trong file truy cap truc ti€p c6 thé dugc doc va ghi theo mot trinh tu bat ky.
Céc ban ghi dudc danh s6 mot cach tuan tu, bat dau ti 1. T4t ca cac ban ghi c¢6 d6 dai
dugc chi ra bdi tham s6 tuy chon RECL trong cAu lénh OPEN. S6 liéu trong file truy cap
truc ti€p dudge truy cap dén bang viéc chi ra s6 thi tu ban ghi trong file.

7.3 TO CHUC DU LIEU TRONG FILE

Nhu da thay 6 trén, véi hai phuong phéap truy cap file va ba dang cdu tric file, mot
cach tuong d6i ta c6 thé phan chia thanh sau dang t6 chic dii liéu trong file:

1) File truy cap tuan tu c6 dinh dang (Formatted Sequential)

2) File truy cap truc tiép c6 dinh dang (Formatted Direct)

3) File truy cap tuan tu khong dinh dang (Unformatted Sequential)
4) File truy cap truc tiép khong dinh dang (Unformatted Direct)

5) File truy cap tuan tu dang nhi phan (Binary Sequential)

6) File truy cap truc tiép dang nhi phan (Binary Direct)

7.3.1 File truy cép tuan tu c6 dinh dang

File tuan tu c6 dinh dang 14 mot chudi cac ban ghi c¢6 dinh dang dudc ghi mot cach
tuan tu (hinh 7.1) va duge doc theo thi tu xuét hién trong file. Cac ban ghi c6 thé c6 do
dai bién d6i va c6 thé rdng. Ching duge phan cach
nhau béi ky tu diéu khién RETURN ($0D hay #13) va
ky tu xudéng dong ($0A hay #10).

C Bénighl N C Ban ghl N+

a0 0|,
Vi du 7.6. Tao file truy Cé.p tuﬁn tli co dlnh dang Hinh 7.1 Cau truc file tuan tu
c6 dinh dang

OPEN (3, FILE='TEST1.TXT')

! TEST1.TXT ngim dinh 13 file tuan tu c6 dinh dang
WRITE (3, '(A, I3)') 'RECORD', 1

! Két qua ghirala: RECORDO01 (9 ky tu=9 byte)

WRITE (3, '()') ! Ban ghitréng (0 byte)
WRITE (3, '(All)') 'The 3rd One' ! 11 kytu
CLOSE (3)

END

Nhu vay, khi bo qua céac tuy chon FORM= va ACCESS= trong ciu lénh OPEN thi file
sé dudc ngdm hiéu la file tudn tu c6 dinh dang. M6 ta ciu trdc di liéu trong file
TEST1.TXT dudc cho trén hinh 7.2. Vi gifia cac ban ghi dugc phan cach nhau bdi cac ky
tu diéu khién nén cac ban ghi c6 thé c6 d6 dai khac nhau tiy y. Néu st dung mét trinh
soan thao nao d6 dé xem noi dung file ta sé& thdy file c6 3 dong, trong dé dong thi hai 1a
dong trong:

RECORD 1
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The 3rd One

9 byte diligu rong ban ghi 1
Z byte diéu khién CRva LF
0 byte 00 ligu trong ban ghi 2
2 byie diéu khién CRva LF
|,11 byte o ligu rong ban ghi 3

(Lz byte diéu khién CR va LF
1 30111243 14 HEm
(Heg ([Hez) [He:)

RECORDNNL (80 (B0 B4 Thel3rdDlne |iD

Hinh 7.2 C4u tric cla file TEST1.TXT

7.3.2 File truy cap truc ti€p c6 dinh dang

Trong file truy cap truc tiép c6 dinh dang, tat ca cac ban ghi c6 cung d6 dai va céb
thé duge ghi hodc doc theo thit tu bat ky. Kich thuée ban ghi duge chi ra bdi tiy chon
RECL= trong cAu lénh OPEN va nén bang hodc lon hon s6 byte ctua ban ghi dai nhat. Cac
ky tu RETURN (CR) va xudng dong (LF) la nhiing ky tu phan cach gitia cic ban ghi va
khong tinh vao gia tri ciia RECL. Mot khi ban ghi truy cap truc tiép da dude ghi, né khong
thé bi x6a nhung van c6 thé bi ghi de.

Khi két xuat (output) ra file truy cap truc tiép c6 dinh dang, néu s6 liéu khong 1ap
day hoan toan ban ghi, trinh bién dich sé dém vao phan con lai ciia ban ghi cac ddu cach
(BLANK SPACES). Cac d&u cach bao dam ring file chi chtia nhiing ban ghi da 14p day
hoan toan va tat ca cac ban ghi déu c6 cung do dai.

Khi doc vao (input), trinh bién dich cling ngdm dinh 14 c6 dém cac dau cach vao néu
danh sach doc vao va dinh dang doi héi nhiéu dii liéu hon ban ghi da chta. C6 thé bé qua
ngadm dinh viéc dém vao cac dau cach ¢ dit liéu vao bing cach dit tuy chon PAD= “NO”
trong cau lénh OPEN. Khi dit PAD= “NO”, ban ghi doc vao can phai chta lugng dii liéu
dudc chi ra bdi danh sach dau vao va dinh dang FORMAT, néu khong sé& xuit hién 16i.
PAD= “NO” khong c6 anh hudng d6i véi két xuat.

Vidu 7.7. Doc va ghi file truy cap truc tiép c6 dinh dang

character st*10

integer n

OPEN (3,FILE='TEST2.TXT',6FORM='FORMATTED', &
ACCESS='DIRECT' , RECL=10)

st = 'RECORD ONE'

WRITE (3, '(Al10)', REC=1) st ! Ban ghitht nhat
n= 30303

WRITE (3, '(I5)', REC=3) n ! Ban ghi thii ba
CLOSE (3)

OPEN (3,FILE='TEST2.TXT', FORM='FORMATTED', &
ACCESS='DIRECT' ,RECL=10)

st ="' "

n=0

read (3, ' (A1l0)',rec=1) st ! Docban ghitht nhat
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read(3,"'(I5)', rec=3) n ' Doc ban ghi tht ba
print*, st
print*,n
END

Qua d6 thay rang, dé lam viéc véi file truy cap truc ti€p c6 dinh dang, cAu lénh
OPEN phé] chtia cac tham s6 tuy Ch(_)n FORM = 'FORMATTED', ACCESS = 'DIRECT' va RECL =
DS dai ban ghi. Mb ta t8 chiic dit liéu theo chuong trinh & vi du 7.7 dugc cho trén hinh
7.3. D6 dai cia mdi ban ghi 1a 10 byte, cong véi véi 2 byte chiia ky tu diéu khién, nén
nhiing vi tri ban ghi chua c6 dii liéu sé c6 “khoang tréng” 12 byte khong xac dinh. Déi véi
nhiing ban ghi ¢6 dii liéu chiém it hon 10 byte, s6 byte con lai sé dugdc 14p diy (dém) bang
cac d&du cach.

1D byle g ligy
2 byle diéu khién CRyaLF
12 byle dg liéy khong xéc djnh
5 byte d( igu
5 byle dém {d&u cach)
2 hyte diéu khién CRva LF

1 10 111213 I X 24 3520 054 35 38

(ASCH)  [iHes Eecn] e
RECORLOINER Q4 3 om0

I—Eén ghi 1 |—Eén ghi 2 |—Eén ghid

Hinh 7.3 Cau truc file TEST2.TXT

7.3.3 File truy cép tuan tu khéng dinh dang

File tuan tu khong dinh dang dudc t6 chtic hoi khac nhau mét it gitia cac dong may
khac nhau ciing nhu gifia cic trinh bién dich Fortran khac nhau. Sau day ta sé xét dén

loai file nay d6i véi trinh bién dich Microsoft Fortran PowerStation.

Céac ban ghi trong file tuan tu khéng dinh dang c6 thé c6 do dai bién ddi. File tuan
tu khong dinh dang dugc t6 chiic thanh ting khic 130 byte hoéc nhé hon, duge goi 1a cac
khoi vat 1y. Mbi khoi vat 1y bao gom dit lidu gui vao file (cho dén 128 byte) va 2 byte chi
do dai do trinh bién dich chén vao. Cac byte do dai cho biét méi ban ghi bat dau va két
thic ¢ dau. Méi ban ghi 16gic tham chiéu dén mot ban ghi khéng dinh dang chiia mot
ho#c nhiéu hon cac khéi vat 1y. Cac ban ghi 16gic ¢6 thé 16n tuy §; trinh bién dich sé& biét

cung cip s6 khoi vat 1y cin thiét dé chua.

Khi tao mot ban ghi 1ogic gom nhiéu hon mét khéi vat 1y, trinh bién dich dat byte
d6 dai bang 129 dé chi ring s6 liéu trong khéi vat 1y hién tai sé ndi tiép vao khoi vat 1y
ti€p theo. Vi du, mot ban ghi 16gic c6 do dai 140 byte sé duge td chiic nhu trén hinh 7.4.

Vi du 7.8. Chuong trinh sau day sé tao mot file tuan tu khong dinh dang. Cau tric
dii liéu trong file dudc md ta trén hinh 7.5.
CHARACTER xyz (3)
INTEGER (4) idata (35)
DATA idata /35 * -1/, xyz /'x', 'y', 'z'/
OPEN (3, FILE='TEST3.TXT',6K FORM='UNFORMATTED')
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WRITE (3) idata
WRITE (3) xyz
CLOSE (3)
END

Ta thay file dit liéu duge tao gbm hai ban ghi 1ogic. Ban ghi thi nhat chtia dii liéu
cla mang idata gom 35 x 4 = 140 byte. Ban ghi thi hai chtia dii liéu cia mang xyz,
chiém 3 byte. Vi ban ghi thi nhat c6 do dai 16n hon 128 byte, nén né duge luu trii trén
hai khéi vat ly. Khoi tha nhat: ti byte thit 2 dén byte thtt 131, v6i 128 byte di liéu va 2
byte chi d6 dai dugc dit bang 129, ham nghia rang di liéu ctia ban ghi nay van con dugc
chiia tiép 6 khoi ti€p theo. Khoi thi hai: tit byte thi 132 dén byte thi 145, gom 12 byte
dii liéu va 2 byte do dai duge dit bang 12. Ban ghi thi hai chi gdm 3 byte nén né duge
chiia tron ven trén mot khoi vat ly.

r 128 byte d0ligu r 12 b'_-_,'[e dirliéu
[Dec) (Drac) [(Drec) [Dech
129 1241 12 12

L Ban ghilbgic 1

Hinh 7.4 Cau truc file tuan tu khong dinh dang

C ZEbyledu'Ileu C 2b5'[&du‘||eu C b}-tedu‘lleu

1 120 131 132 135 144 145 14E 147 1449 15] 151

(Dec) (Decfl (He::j (Dec) |[(Dec] | Mex) |(Dec) [(Dech| (AT |(Dec) [(Dec)

TR | 124 |FF.__FF 1585 | 12 |FF. .. 12 5 NYT 1 |1%4
L Ban ghilagic 1 L 8an ghilogic 2

BOF: Byie bat ddu fle L: Byte d6 dai khoi vatly  EOF: Byle kétine file
Hinh 7.5 Cau truc file TEST3.TXT
7.3.4 File truy cap truc ti€p khéng dinh dang

File truy cap truc tiép khong dinh dang 14 mot chudi cac ban ghi khong dinh dang;
c6 thé ghi hoidc doc cac ban ghi theo thi tu tuy . T4t ca cac ban ghi ¢6 cung d6 dai duge
cho béi tham s6 RECL= trong ciu lénh OPEN. Gitia cac ban ghi khong c6 byte phan dinh
ranh giéi, hay néi cach khac, trong file truy cap truc tiép khong dinh dang khéng chita
thong tin vé cdu tric ban ghi. C6 thé ghi mot phan ban ghi vao file truy cap truc tiép
khéng dinh dang. Trinh bién dich Fortran sé dém vao cac ban ghi nay nhiing ky tu réng
(NULL) ASCII dé cho d6 dai ban ghi 1a ¢ dinh. Nhiing ban ghi trong file khéng ghi gi ca

sé chtia cac s6 liéu khong xac dinh.

Vi du 7.9. Chuong trinh sau diy tao mot file truy cap truc ti€p khong dinh dang
chtia hai ban ghi dii liéu dugc ghi vao ban ghi thi nhat va tha ba. Ban ghi thi hai khéng
chiia dii liéu. M6 ta cAu trac dii liéu trong file duge cho trén hinh 7.6.

OPEN (3, FILE='TEST4.TXT', RECL=10, &

FORM = 'UNFORMATTED', ACCESS = 'DIRECT')
WRITE (3, REC=3) .TRUE., 'abcdef'
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WRITE (3, REC=1) 2049
CLOSE (3)
END

4 byie cho 56 nguyén 2045
G byie khang x&c dinh
10 byte o iU khong xac dinh
4 byte cho gia tn lagic TRUE.
’7 ’— 6 byte cho hang ky by "abeder”

. b
1 42 mnmn 2 H &4 23 il

Hex) §  [&SCI)
B DR Q0 d@i  abedef

(Hexo) i
21 48 ededi

|—Eén ghi 1 I—Bém ghi 2 LBéngniE

Hinh 7.6 Cu truc file TEST4.TXT

7.3.5 File truy cap tuan tu dang nhi phan

File truy cap tuan tu dang nhi phan 1a mot chudi cac gia tri duge ghi va doc theo
cung trinh tu va dude luu trit nhu nhiing s6 nhi phan. Trong file tuan tu dang nhi phan
khong ton tai ranh gidi ban ghi, va khong c6 byte dic biét dé chi ra cdu truc file. S§ liéu
dugc doc va ghi khong bi thay d6i dang hoic d6 dai. P6i v6i moi hang muc vao/ra, tun tu

cac byte trong bd nhé cling chinh 1a tuan tu cac byte trong file.

Vi du 7.10. Chuong trinh sau day tao mot file truy cap tuadn tu dang nhi phan gom
ba ban ghi ¢6 do dai khac nhau. C4u tric di liéu trong file duge mo ta trén hinh 7.7.
INTEGER (1) Chuong(4)
CHARACTER (4) V1 (3)
CHARACTER (4) V2
DATA Chuong /4*7/
DATA V2 /' is '/, V1 /'What',' you',' see'/
OPEN (3, FILE='TEST5.TXT', FORM='BINARY')
WRITE (3) V1, V2
WRITE (3) 'what ', 'you get!'’
WRITE (3) Chuong

CLOSE (3)
END
Lénh ghithir 1- Lenh ghi th 2- Lénh ghithir3; 4 byle
’_ 16 byle ’— 13 byle |— {ky tur chudng)
1 1213 1B1T M 22 20 30 35
ESCI | (BSCH) | (ASCHY | (ASCH) iHe:)

WhatDyouDeee| Died | whatl|youmgst! |@7 @7 B7 7

Hinh 7.7 C3u truc file TEST5.TXT
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7.3.6 File truy cap truc ti€p dang nhi phan

File truy cap truc tiép dang nhi phan luu trii cac ban ghi nhu 14 mét chudi cac s6
nhi phéan, c6 thé truy cap duge theo trinh tu bat ky. Cac ban ghi trong file c6 cung do dai
dugc chi ra bdi tham s6 RECL= cia cau lénh OPEN. C6 thé ghi mot phan ban ghi vao file
truc tiép dang nhi phan; phan chua st dung ctia ban ghi sé chia dii liéu khong xac dinh.

Mot cau lénh don READ ho#ic WRITE c6 thé truyén tai di liéu nhiéu hon mét ban ghi

lién tiép trong file. Tuy nhién diéu d6 c6 thé gy nén 16i.

Vi du 7.11. Chuong trinh sau day tao mot file truy cap truc ti€p dang nhi phan gom
4 ban ghi. Sau d6 doc cac thong tin tit file theo mot trinh tu va qui cach khéc véi cach tao
file. Ban doc cAn nghién ctiu va phan tich 16i chuong trinh mot cach k§ cang, sau d6 chay
chuong trinh rdi nhan xét két qua dé hiéu ré hon nguyén tic thao téc véi file loai nay.
character*20 st
OPEN (3, FILE='TEST6.TXT', RECL=10,FORM='BINARY', &

ACCESS='DIRECT')
WRITE (3, REC=1) 'abcdefghijklmno'

! Ghi dé sang ca ban ghi thi 2

WRITE (3) 4,5 ! Ghi vao ban ghi thu 3
WRITE (3, REC=4) 'pq'
CLOSE (3)

OPEN (3, FILE='TEST6.TXT',éRECL=10,FORM='BINARY',§
ACCESS='DIRECT')

read(3,rec=3) i,j ! Doc ban ghi thta 3
write(*,*) 1i,j
read(3,rec=1) st ! Doc sang ca ban ghi thi 2
print¥*, st
read(3,rec=2) st ! Doc sang ca ban ghi thi 3
write(*,*) st
END

C4u trac dit liéu trong file dugc mo ta trén hinh 7.8. Khi chay chuong trinh ta sé
nhan duge nhiing két qua ngoai mong dgi. Khai bao do dai cia ban ghi 1a 10 byte, cta
bién st bang 20 byte, gdp hai 14n do dai ctia mot ban ghi, trong khi noi dung cta st chi
c6 15 byte. Khi ghi vao file, st sé& chiém hai ban ghi, trong d6 ban ghi thi hai sé chtia 5
byte noi dung cudi cling cua st va 5 byte con lai c6 noi dung khong xac dinh. Do d6, khi
doc noi dung ctia ban ghi thi hai (rec=2) va gan cho bién ky tu ta sé nhan duge két qua
“k1lmno”. Ban ghi thd ba luu hai s6 nguyén 4 byte, nén con du 2 byte khong xac dinh.
Tuong tu nhu vay dé6i véi ban ghi thi 4.

7.4 LENH MG (OPEN) VA DONG (CLOSE) FILE

Ta da lam quen véi 1énh mé file (OPEN) va 1énh déng file (CLOSE) qua cac vi du ma
chua giai thich gi thém. Trong muc nay ta sé khao sat ky hon cac cau 1énh nay.

7.4.1 Lénh m¢ file

Mbt cach tong quat, cd phap cau lénh md file c6 dang:
141



OPEN ([UNIT=] unit
[, ACCESS=access]

[, ACTION=action]
[, BLANK=blanks]

[, BLOCKSIZE=blocksize]
[, CARRIAGECONTROL=carriagecontrol]
[, DELIM=delim]

[, ERR=err]

[, FILE=file]

[, FORM=form]

[, IOFOCUS=iofocus]

[, IOSTAT=iostat]

[, PAD=pad]

[, POSITION=position]
[, RECL=recl]

[, SHARE=share]
[, STATUS=status])

15 byle cho hang ky ty 2 byte dirliéu khong xac dinh
*abedefghijdmno’ 2 byle cho hang
5 byle dit liéu khéng xéc dinh ky b "o
Cho cac sd 8 byte di ligu
[ nguyen 42 5 /Lkhﬁng xac dinh
1 0 MAS1620 H ad 25 25 2830 3132 3340
e (ASCI {Hex) [He=h (BECI I
sboderfghi § K1 e 4 D3 00 Qi OL 00 G0 W | ba
gan ghi‘ll—Bén ghiz Lban ghis L Ban ghid

Hinh 7.8 Cau truc file TEST6.TXT

Trong mo ta trén day, nhiing tit viét in hoa dude xem la cac tit khoa xac dinh tham
s0, ching phai dugc viét mot cach chinh xac, nhiing ti viét in thuong sau dau (=) 1a gia
tri cac tham s6. Nhu da thdy, ci phap day du ctia cau 1énh kha phiic tap béi né chitia rat
nhiéu tham s6. Tuy vay, hdu hét cac tham s6 nay déu 1a tuy chon, ta c6 thé bd qua nhiing
tuy chon khéng can thiét trong qua trinh st dung. Sau day la ¥ nghia va cach st dung
cic tham s6.

UNIT la tham s6 diung dé khai bao thiét bi logic sé duge lién két véi file. N&u bd qua
UNIT= thi unit cAn phai la tham s6 d4u tién. Ngugc lai, cac tham s& ¢6 thé xuét hién
theo thu tu bat ky.

unit: La mot s6 nguyén (INTEGER (4)) 16n hon hoac bang 0, dung nhu mot thiét bi
16gic dé lién két véi file ngoai hoic thiét bi ngoai.

access: Chi ra cach truy cap vao file, ¢6 thé nhan mét trong cac gia tri “APPEND”
(ghi tiép vao cudi file), “DIRECT” (truy cip truc tiép), hodc “SEQUENTIAL” (truy cip tuan
tu — ngam dinh).

action: La tham s6 mé ta tac dong du dinh d6i véi file. C6 thé nhan gia tri ‘READ’
(file chi doc), WRITE’ (chi dé ghi vao file), hodic 'READWRITE' (ca doc ti file va ghi véo file).
Néu bd qua action, chuong trinh sé c¢d géng mé file véi 'READWRITE'. Néu khong dude,
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trudée hét chuong trinh sé mé file v6i 'READ', sau d6 véi 'WRITE'. Viéc bd qua action
khéng gidng v6i ACTION = 'READWRITE'. Néu ACTION = 'READWRITE', khi ma file khong
thé truy cap bing ca doc va ghi thi viéc mé file sé khéng thanh cong. Do d6 viéc bd qua
action s& mém déo va linh dong hon.

blanks: C6 dang ky tu (Character* (*)), dung dé diéu khién cach biéu dién cac
ky tu trong (d&u cach) dé1 v6i vao/ra c6 dinh dang, nhan mot trong cac gia tri 'NULL' hodc
'ZERO'. Gi4 tri 'NULL' (ngdm dinh) dé bd qua ky tu trong, gia tri 'ZERO' dé xti 1y cac ky tu
trong (cac dau cach ¢ dau) nhu 1a nhiing s6 0.

blocksize: Ngdm dinh 14 mot s6 nguyén ((INTEGER (4)), dung dé biéu dién kich
thuéc ving dém (tinh bang byte).

carriagecontrol: C6 dang ky tu (Character* (*)), dung dé chi viéc hiéu ky tu
diu tién ctua ban ghi trong file ¢6 dinh dang nhu thé& nao; nhan mét trong cac gia tri
'FORTRAN' hoic 'LIST'. Ngadm dinh d6i véi cAc UNIT két ndi véi thiét bi ngoai nhu may in
hodc man hinh 14 'FORTRAN'; ngdm dinh ddi v6i cAc UNIT két noi véi cac file 1a 'LIST'.
carriagecontrol bi b6 qua khi st dung tuy chon FORM= 'UNFORMATTED' hoic
FORM='BINARY'

delim: C6é dang ky tu (Character* (*)), dung dé chi cach dinh ranh gi6i cic ban
ghi trong list-directed hoic namelist-formatted, nhin méit trong cac gia tri
'APOSTROPHE', 'QUOTE', hoic 'NONE' (ngam dinh).

err: La nhan caa ciu lénh thuc hién trong chuong trinh. Khi gép 16i md file chuong
trinh s& chuyén diéu khién dén cau lénh ¢6 nhin err. Néu bd qua, hiéu tng 161 vao/ra sé
dudgc xac dinh bdi iostat.

file: C6 dang ky tu (Character* (*)), dung dé chi ra tén file cAn md; c6 thé 1a
d4u cach, tén file hgp 1é, tén thiét bi hoic tén bién xac dinh file trong. D6i v6i Windows
NT va Windows 9x trd 1én, tén file cho phép dai hon 8 ky tu, phan mdé rong dai hon 3 ky
tu. Néu file bibd qua, trinh bién dich sé& tao mot file tap nham (file nhap) nao dé6 chi cé
tén (khong c6 phan md rong) va file nay sé bi x6a khi gép 1énh déng file hodc khi chuong
trinh két thuc.

form: Xac dinh kiéu file sé dudc md, nhan mot trong cac gia tri 'FORMATTED' (file c6
dinh dang), 'UNFORMATTED' (file khong dinh dang), hodc 'BINARY' (file nhi phan). Déi véi
file truy cap tuan tu, gia tri ngadm dinh 14 'FORMATTED'; d6i véi file truy cap truc ti€p gia
tri ngdm dinh 13 'UNFORMATTED'.

iofocus: Tham s6 16gic, dung dé chi viéc c6 dit ctia s6 con (child window) 1a ctia s
hoat dong hay khéng. Gia tri . TRUE. (ngam dinh) tao ra 16i goi SETFOCUSQQ ngay lap tiic
trude khi thuc hién cac 1énh READ, WRITE, hoic PRINT.
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iostat: La tham s6 két xuat, ngadm dinh 13 mot s6 nguyén (INTEGER (4)); cho gia
tri bing 0 néu khong xudt hién 15i md file, gia tri dm néu gip 16i két thic ban ghi, hoic
mot s6 xac dinh ma 15i.

pad: C6 dang ky tu (Character* (*)), dung dé chi ra viéc c6 dém cac d4u cach vao
ban ghi khi doc hay khong néu dinh dang ban ghi c6 d6 dai 16n hon dé dai dii liéu. pad
nhan gié tri bing 'YES' (ngdm dinh) hoic 'NO'. Tham s6 nay chi tac déng khi doc di lidu.

position: C6 dang ky tu (Character* (*)), chi ra vi tri con trd file truy cap tuan
tu, nhan mot trong cac gia tri 'ASIS' (ngadm dinh), 'REWIND', ho#ic 'APPEND'. Néu
position nhan gia tri 'REWIND’, con tro file sé dinh vi tai dau file; néu nhan gia tri
'APPEND', con tro file sé dinh vi tai cudi file; néu nhan gii tri 'ASIS', con trd file khong
thay d6i vi tri (ttc gitt nguyén vi tri hién thoi trong file). Vi tri con tro file d6i véi file méi
ludn ludn & dau file.

recl: Ngam dinh 14 s6 nguyén, dé chi d6 dai tinh bing byte cia mot ban ghi trong
file truy cap truc tiép, hodc do dai ban ghi cuc dai doi véi file tuan tu. Déi véi file truy cap
truc tiép day l1a tham s6 doi hoi phai cé.

share: C6 dang ky tu (Character* (*)), chi ra quyén truy cap ddi véi file duge md.
Cac gia tri cua share c6 y nghia nhu sau:

share ='DENYRW": C4m doc/ghi

share ='DENYWR'": C4m ghi

share ='DENYRD": Cdm doc

share ='DENYNONE": Cho phép ca doc va ghi (ngdm dinh)

status: C6 dang ky tu (Character* (*)), dung dé moé ta trang thai cua file duge
md. Sau day 1a cac gia tri c6 thé cta tham s6 nay.

status = 'OLD': File dang ton tai. M6 thanh céng néu file ton tai, ngugc lai sé
xudt hién 16i;

status='NEW': File méi. Néu file khong ton tai né sé duge tao méi. Néu file dang
ton tai sé xuat hién 16i;

status='SCRATCH': Néu bd qua tham s§ file thi gia tri cia status ngdm dinh
14 'SCRATCH'. File SCRATCH la file tam thdi, ndé sé bi x6a khi dong file hoac khi chucng
trinh két thic;

status='REPLACE': File dudc md thay thé file c6 cung tén. Néu file cung tén
khong ton tai thi mot file méi duge tao ra.

status='UNKNOWN' (ngdm dinh): Trong lic chuong trinh chay hé thong sé cé ging

md file v6i status = 'OLD', va sau d6 véi status = 'NEW'. Néu file ton tai thi né
duge md, néu khong toén tai thi né dugc tao mdi. St dung status = 'UNKNOWN' dé

tranh céc 16i xay ra trong lic chay chuong trinh lién quan dén viéc md mét file dang ton
tai v6i status ='NEW' hodc md mot file khong ton tai véi status = 'OLD'.
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Cac gia tri cua status chi anh hudng téi cac file trén dia, va dudc bo qua déi véi

cac thiét bi nhu ban phim va man hinh ho#c may in.

7.4.2 Lénh déng file
Cu phap 1énh déng file CLOSE c6 dang:
CLOSE ([UNIT=] unit
[, ERR=err]
[, IOSTAT=iostat]
[, STATUS=status])
Trong d6: néu UNIT= bi bd qua thi unit phai la tham s& dau tién, ngudc lai cac

tham s6 ¢6 thé xudt hién theo thi tu bat ky.

unit: La mot s6 nguyén chi thiét bi 16gic lién két véi file dugec md. Sé khong xuat
hién 16i néu file khong md.

err: La nhan cta cAu 1énh thuc hién trong chuong trinh s& duge chuyén diéu khién
t61 néu 161 xuat hién khi déng file. Néu bd qua, hiéu ting 16i vao/ra dudc xac dinh béi su c6

mat hodc khong c6 mat ciia tham s6 iostat.

iostat: La tham s6 két xudt, ngdm dinh 13 mot s6 nguyén (INTEGER*4), nhan gia

tri bang 0 néu khong xuat hién 16i khi déng file, hoic mot s6 chi ma 16i.

status: Tham s6 vao, 1a mot bidu thic ky tu (CHARACTER* (*)), nhan cac gia tri
“KEEP” hod#c “DELETE”; ngam dinh 14 “KEEP”, ngoai tri file nhap. Cac file dugc md khong
c6 tham s6 FILE= dudc goi 1a céc file nhap (“scratch” files). D61 v6i nhiing file nay gia
tri ngdm dinh ctia status la 'DELETE'. Néu dit status ='KEEP' ddi v6i nhiing file nhap

sé gay nén 16i run-time.
7.5 CAC LENH VAO RA DU LIEU VOI FILE

7.5.1 Lénh doc dit liéu tu file (READ)
Cua phap lénh READ lam viéc véi file c6 dang:

READ { { fmt , | nml } |
( [UNIT=] unit

[, { [FMT=] fmt |
[NML=] nml } ]

[, ADVANCE=advance]

[, END=end]

[, EOR=eor]

[, ERR=err]

[, IOSTAT=iostat]

[, REC=rec]

[, SIZE=size] ) } iolist
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Trong d6 d4u gach dung (]) dung dé phan chia cac tham s6 thudc mét nhom, c6
nghia 1a chi dugdc phép chon mét trong cac tham s cia nhém. Vi du, néu da chon
[FMT=] f£mt thi khong dugc phép chon [NML=] nml. Néu b6 qua UNIT=, thi unit phai
la tham s6 dau tién. Néu bé qua FMT= ho#c NML=, thi £fmt hodc nml phai la tham s6 thi
hai. Néu muén st dung £mt khong c6 FMT=, thi phai bé qua UNIT=. Trong cac truong hop
khéac cic tham s6 c6 thé xudt hién theo thi tu bat ky. Hodc £mt hodc nml can dudc chi
ra nhung khong phai ca hai. Sau day 1a y nghia cac tham sé.

unit: La tén thiét bi 16gic. Khi doc tit mét file ngoai unit 1a mot biéu thic nguyén.
Khi doc tit mot file trong unit 13 mot xau ky tu, mot bién ky tu hodc mot phan ti caa
mang ky tu,...

fmt: La chi thi dinh dang, ¢6 thé nhan mot trong cac trudng hop: 1) Nhéan caa 1énh
FORMAT; 2) Biéu thtic ky tu (bién, tht tuc, hodc hing) xac dinh dinh dang doc vao, phan
dinh bdi cac ddu nhay don (') ho#c ddu nhay kép (" ); 3) Dau sao (*) ddi véi truong hop
dinh dang tu do; 4) hoic mdt bién nguyén ASSIGN. Khong dugc dung fmt d61 véi
NAMELIST. Néu lénh READ bd qua cac titly chon UNIT=, END=, ERR=, va REC=, va chi c6
fmt va iolist, thiciu lénh sé doc tt UNIT (*) la ban phim.

nml: Chi tén cia NAMELIST. C4c tuy chon iolist va fmt phai dugc bo qua. Lénh
doc NAMELIST chi c6 thé dugc thuc hién d6i véi file truy cap tudn tu.

advance: C6 dang ky tu (Character* (*)), dung dé chi ra cach doc vao ti file tuan
tu c6 dinh dang, nhan gia tri hoic 'YES' (ngadm dinh) hoic 'NO'. Néu advance = ‘YES':
Chuong trinh sé& doc theo dinh dang £mt hét ban ghi nay sang ban ghi khéac va gan gia tri
cho iolist. Néu advance = ‘NO’: Chuong trinh sé doc cac gia tri theo dinh dang chi
trén mot dong va gan cho iolist. Néu sb gia tri chiia trong ban ghi it hon s bién trong
iolist sé xudt hién 16i. Yéu cau tham s6 dinh dang £mt phai khac (*)

end: Nhén cta ciu 1énh trong chuong trinh sé duge chuyén diéu khién dén néu con
trd file dit 6 cudi ban ghi két thic file. N&u bd quan end, sé xuat hién 16i khi con tré file
da ¢ cudi file nhung qua trinh doc van c6 gdng doc tiép, trit truong hop c6 chi ra err hoic

iostat.

eor: Nhén cta ciu 1énh trong chuong trinh sé duge chuyén diéu khién dén néu con
tro file dit 6 cudi ban ghi. Tham s6 nay chi dung khi dua vao tham s6 ADVANCE='NO".

Né&u bd qua eor, hiéu ting 16i vao/ra sé dugc xac dinh bdi iostat.

err: Nhin cta cau lénh trong chuong trinh sé duge chuyén dén néu gip 15i trong
qué trinh doc. Néu bd qua err, hiéu tng 16i vao/ra sé dudc xac dinh bdi iostat.

iostat: La tham s6 két xuit, ngdm dinh 14 mét s6 nguyén (INTEGER (4)). iostat
= 0 néu khéng c6 16i, = —1 néu gap két thic file (end-of-file), hoic biang mot sé chi thi
thong bao 16i.
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rec: Tham s6 vao, ngadm dinh 14 mot s6 nguyén duong (INTEGER (4)) chi s6 thi tu
ban ghi can doc d6i véi file truy cap truc tiép. Sé xuat hién 16i khi sti dung tham s& nay
cho file truy cap tuan tu hoic file trong. Khi st dung tham s rec cdn bd qua cac tham so
end va nml. Con tro file s& dugc dinh vi dén ban ghi c6 s6 thi tu rec trudc khi dii lidu
duge doc. S¢ thit tu ban ghi bat dau tit 1. Ngadm dinh cta rec la s6 tht tu ban ghi hién
thoi.

size: Ngam dinh 13 mot s6 nguyén (INTEGER (4)), tra vé s6 lugng ky tu duge doc
va chuyén cho cac bién nhan di liéu vao. Cac d&u cach chén dém vao sé khéng dudc tinh.
Néu st dung tham s6 nay thi cAn phai dit tily chon ADVANCE="NO"'.

iolist: Danh sach cac bién sé dudc nhan dii lidu tu file.

7.5.2 Lénh ghi di liéu ra file (WRITE)

Cua phap cau lénh nhu sau.

WRITE ( [UNIT=] unit

[, {[ FMT=] fmt |
[ NML=] nml}]

[, ADVANCE=advance]

[, ERR=err]

[, IOSTAT=iostat]

[, REC=rec] ) iolist

Trong d6, ddu gach dtng c6 ¥ nghia phan cach cac tham sé trong mot nhém ma chi

¢6 thé mét trong ching dudc phép xudt hién.

Néu bd qua UNIT= thi unit phaila tham s6 dau tién va £mt hodc nml phai la tham
6 tht hai (FMT= hodc NML= c6 thé dudc bd qua). Nguge lai, cdc tham s6 ¢6 thé xuit hién
theo thi tu bat ky. Trong hai tham s& £fmt va nml chi dudc phép xuat hién mot.

unit: La tén thiét bi 16gic. Khi ghi ra file ngoai unit 12 mot biéu thic nguyén gin
v6i dinh danh UNIT. Khi ghi ra file trong unit phai la xau ky tu, bién ky tu, mang hosc
phan td mang ky tu,... Néu unit chua lién két v6i mot file cu thé thi 1enh mé file 4n
(Implicit) duge thuc hién. Vi du nhu cidu 1énh sau:

OPEN (unit, FILE = ' ', STATUS = 'OLD',&

ACCESS = 'SEQUENTIAL', FORM = form)
trong d6 form 13 'FORMATTED' d6i véi 1énh doc/ghi ¢6 dinh dang hodc 'UNFORMATTED' d6i
v6i 1énh doc/ghi khong dinh dang.

£mt: Chi thi dinh dang, c6 thé 1a nhan ciu lénh FORMAT; bién, ham ho#c hing ky
tu, trong d6 kiéu dinh dang dudc chi ra trong cac ciip ddu nhay don (') hoic nhay kép ("
); bién nguyén ASSIGN; hoic dau sao (*).

nml: Chira tén ciia NAMELIST. Né&u tham s6 nay dudge chon thi cac tham s6 iolist
va fmt phai dudc bd qua. File chiia NAMELIST phai la file truy cap tuan tu.
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advance: C6 dang ky tu (Character*(*)), chi ra cach ghi ra file 1a tién
(advancing) hay khong. Néu advance='YES' (ngdm dinh) sé tao ra danh dau vi tri &
cudi ban ghi; néu advance="NO' sé ghi mot phan cua ban ghi (ttic chua tao ra két thic
ban ghi).

err: Nhin caa ciu lénh thuc hién trong chuong trinh sé duge chuyén diéu khién
dén khi gép 16i. Néu bé qua tham s6 nay, hiéu tng 16i vao/ra sé dugc xac dinh bdi tham
sO iostat.

iostat: La tham s6 két xut, ngdm dinh 14 mét s6 nguyén (INTEGER (4)), bang 0
néu khong c6 161, hoéc bing mot s6 xac dinh mé 16i.

rec: Tham sd vao, ngdm dinh 14 mdt s6 nguyén ducng (INTEGER (4)), chi s6 thi tu
ban ghi trong file sé dugc ghi vao file truy cap truc tiép. Khi st dung tham s6 rec thi cac
tham s6 end va nml cin phai bd qua. Con tro file phai duge dinh vi tai ban ghi rec truéec

khi dii liéu duge ghi. Gia tri ngdm dinh ctia rec1a sé thi tu ban ghi hién thoi.

iolist: Danh sich cac bién sé duge ghi, liét ké cach nhau béi dgu phéy (,).

7.5.3 Vao ra dut liéu v6i NAMELIST

Vao ra dii liéu biing NAMELIST la mot phuong phap rat hitu hiéu cia Fortran. Bang
cach chi ra mét hodc nhiéu bién trong nhém tén danh sach ta c6 thé doc hosc ghi cac gia

tri cia ching chi v6i mot cau 1énh don gian.
Nhom namelist dugc tao béi cAu 1énh NAMELIST c6 dang:
NAMELIST / namelist / variablelist
Trong d6 namelist la tén nhém va variablelist la danh sach cac bién.

Lénh NAMELIST khi doc vao sé kiém duyét tén nhém trong file NAMELIST. Sau khi
tim th4y tén nhém né sé kiém duyét cac cau lénh gan gia tri cho cac bién trong nhém.

Trong file NAMELIST, cic nhém dudc bat dau bdi ddu va (&) hoic ddu ddla ($), va
két thic bang ddu gach chéo (/), ddu va (&), hoac ddu dola ($).

T khéa END c6 thé xudt hién lién ngay sau cac ddu két thuc (&) hoic ($) (khong co
d&u cach) nhung khéng dude phép xuit hién sau dau gach chéo (/).

Vi du, gia st c6:

INTEGER a, b

NAMELIST /mynml/ a, b

Céc lénh gan trong file NAMELIST sau day la hgp lé:

&mynml a = 1 /
1, b 2, $
1, b = 2, $end

Smynml a

$Smynml a
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a. Lénh doc néi dung NAMELIST

C1 phap:

READ (UNIT=unit, [NML=] namelist)

Trong d6 unit 1a thiét bi 1égic luu trii thong tin cia NAMELIST, c6 thé 1a file trén
dia hodc ban phim, namelist 13 tén cua NAMELIST. Néu unit la dau sao (*) thi
NAMELIST dugc nhan ti ban phim. Trong trudng hdp nay can phai gé vao theo ding qui
cach. Vi du:

INTEGER a, b

NAMELIST /mynml/ a, b
read (* ,mynml)
WRITE (* ,mynml)

END

Khi chay chuong trinh nay ta phai g vao, ching han:

&mynml a =1, b =2, /

Mot vi du khéc, gid st NAMELIST c6 tén example chta trong file lién két vé6i thiét
bi légic 4 (unit=4) v61i nd1 dung:

&example
Z1l = (99.0,0.0)
INT1=99

array (1)=99
REAL1 = 99.0

CHAR1='Z"
CHAR2 (4:9) = 'Inside'
LOGl=.FALSE.
/
Ta c6 thé dung cau 1énh sau dé doc néi dung NAMELIST nay:
READ (UNIT = 4, example)
Ho#c, gia st ta c6 chuong trinh
INTEGER, DIMENSION(4) :: A = 7
NAMELIST /MYOUT/A, X, Y
X=1
Y=1

PRINT*, 'Cho noi dung NAMELIST (A(1:4),X,Y):'
READ ( *, MYOUT )

WRITE( *, NML = MYOUT )

END

Khi chay chuong trinh nay ta nhap vao (tu ban phim):
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EMYOUT A(1:2) = 2*1 Y = 3 /

va sé nhan dugc (trén man hinh):
&MYOUT A =11 7 7, X =1.0000000, Y = 3.0000000

b. Lénh in néi dung NAMELIST

Pé in noi dung cac nhém NAMELIST c6 thé st dung lénh:

WRITE (UNIT=unit, [NML=] namelist)

NML= 1a mot tiy chon, chi doi hoéi phai cé néu cac tit khéa khac duge st dung.

Vi du, chuong trinh sau day gan cac gia tri cia NAMELIST va in ndi dung lén man
hinh.

INTEGER (1) intl

INTEGER int2, int3, array(3)
LOGICAL(1l) logl

LOGICAL log2, log3

REAL reall
REAL (8) real2
COMPLEX zl, z2

CHARACTER(1) charl

CHARACTER (10) char2

NAMELIST /example/ intl, int2, int3, &
logl, log2, log3, reall, real2, &
z1l, z2, charl, char2, array

intl = 11

int2 = 12

int3 = 14

logl = .TRUE.

log2 = .TRUE.

log3 = .TRUE.

reall = 24.0

real2 = 28.0d0

zl = (38.0, 0.0)
z2 = (316.0d0, 0.0dO)
charl = 'A'

char2 = '0123456789"'
array(l) = 41

array(2) = 42

array(3) = 43

WRITE (*, example)

END

Khi chay chuong trinh ta sé nhan dudc trén man hinh:

&EXAMPLE

INT1 = 11
INT2 = 12
INT3 = 14
LOG1 =

LOG2 =
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LOG3 = T

REAL1l = 24.000000

REAL2 = 28.000000

z1 = (38.000000,0.000000E+00)

Zz2 = (316.000000,0.000000E+000)
CHAR1 = A

CHAR2 = 0123456789

ARRAY = 41 42 43
/

Ta ciing c6 thé sta ddi chuong trinh dé ghi NAMELIST vao file.

7.5.4 Mot s6 vi du thao tac vdi file

1) Chuong trinh sau diy tao mot file c6 tén file do ta xac dinh, sau d6 doc no1 dung
ttng ban ghi trong file va 1an ludt hoi ta c6 x6a hay khong. Két qua trung gian dugc ghi
vao mot file nhap. Néi dung cua file dugc tao sé dude phuc hdi lai tit file nhap nay.

CHARACTER (80) Name, FileName, Ans
WRITE( *, '(A)', ADVANCE = 'NO' ) "Name of file: "
READ*, FileName
OPEN( 1, FILE FileName )
OPEN( 2, STATUS = 'SCRATCH' )
write (1,'(A)') 'TEST1 Only'
write (1,'(A)') 'TEST2 Only'
write (1,'(A)') 'TEST3 Only'
rewind (1)
I0 =0
DO WHILE (IO == 0)
READ( 1, '(A)', IOSTAT = IO ) Name
print* , Name
IF (IO == 0) THEN
WRITE (*,' (A)',ADVANCE='NO') “Xoa khong (Y/N)?"
READ*, Ans
IF(Ans/='Y'.AND.Ans/='y') WRITE( 2, * ) Name
END IF
END DO

REWIND( 2 )
CLOSE( 1, STATUS = 'DELETE' )
OPEN( 1, FILE = FileName )

10 = 0
DO WHILE (IO == 0)
READ( 2, '(A)', IOSTAT = IO ) Name
IF (IO == 0) WRITE( 1, * ) Name
END DO
CLOSE( 1 )

CLOSE( 2 )
END
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2) Chuong trinh sau day tao mot file tuan tu khong dinh dang. Chd y cach truy cap

dén cac ban ghi cua né.

INTEGER, DIMENSION(10) :: A = (/ (I, I = 1,10) /)
INTEGER, DIMENSION(10) :: B = (/ (I, I = 11,20) /)
OPEN( 1, FILE = 'TEST', FORM = 'UNFORMATTED' )
WRITE (1) A ! ghi A trudc

WRITE (1) B ! ghi B sau

REWIND (1)

A =0

B =20

READ (1) B ! doc B trudc

PRINT*, B

READ (1) A ! doc A sau

PRINT*, A

CLOSE (1)

END

3) Chuong trinh sau day tao file truy cap truc tiép.

CHARACTER (20) NAME

INTEGER I
LEN=20
OPEN( 1, FILE = 'TEST.txt', STATUS = 'REPLACE',&
ACCESS = 'DIRECT', RECL = LEN )
DOI =1, 6
PRINT*,' Cho xau ky tu thu ', I

READ*, NAME

WRITE (1, REC = I) NAME
END DO
PRINT*,' Cac xau da nhap:'
DOI =1, 6

READ( 1, REC = I ) NAME

PRINT*, 'Xau thu ',I,': ', NAME
END DO

! Ghi de (thay doi) noi dung ban ghi thu 3
WRITE (1, REC = 3) 'Ban ghi thu 3'
PRINT*,' Cac xau sau khi sua doi:'
DOI =1, 6

READ( 1, REC = I ) NAME

PRINT*, NAME
END DO
CLOSE (1)
END

4) Chuong trinh sau doc ting ky tu trong tiing ban ghi va in ra ndi dung va s6 ky tu
ctia ban ghi. Hay luu ¥ cach st dung cac tham s6 trong 1énh READ.
CHARACTER ch*1, ST(100)
INTEGER IO, Num, EOR

OPEN( 1, FILE = 'TEST.TXT' )
DO I=1,10
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WRITE (1,'(10I3)') (J,J=I+1,I+10)

END DO
REWIND (1)
I0 =0
DO WHILE (IO /= -1) ! EOF
! DO WHILE (IO == 0) ! Khong co loi
Num = 0
do
READ (1, '(Al)', IOSTAT = I0,&
ADVANCE = 'NO',EOR=10) ch ! Doc tung ky tu
Num = Num + 1
ST(Num) = ch ! Luu vao bien ST
end do
10 PRINT* ,Num ! In so ky tu
PRINT*, ST ! In noi dung ban ghi
END DO
CLOSE (1)
END

5) Chuong trinh sau day nhap vao mdt mang s6 nguyén va mot mang sé thuc véi sd
phan ti tuy § (trong chuong trinh chi han ché t6i da 1a 10 phan tt). Sau dé in cac phan
tl ctia moéi mang nay trén cung dong. Chu ¥ cach tao lénh dinh dang FORMAT sao cho c6
thé in dugdc s§ phan ti va do réng trudng tiy ¥.

INTEGER WI, N(10), ICOUNT, XCOUNT

REAL X (10)

ICOUNT=1

DO
PRINT*,' CHO GIA TRI N(',6ICOUNT,') (-999=THOAT):'
READ* ,N (ICOUNT)

IF (N(ICOUNT)==-999.0R.ICOUNT==10) EXIT
ICOUNT=ICOUNT+1

END DO

XCOUNT=1

DO
PRINT*,' CHO GIA TRI X(',XCOUNT,') (-999=THOAT):'
READ* , X (XCOUNT)
IF (X (XCOUNT)==-999.0R.XCOUNT==10) EXIT
XCOUNT=XCOUNT+1

END DO

PRINT*,' CHO DO RONG TRUONG SO NGUYEN:'

READ*, WI

WRITE (*, 11) (X(I),I=1,XCOUNT-1)

11 FORMAT (2X,<XCOUNT-1>F8.1)

WRITE (*, 10) (N(I),I=1,ICOUNT-1)

10 FORMAT (<ICOUNT-1>I <WI>)

WRITE (*,*)

END
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BAI TAP CHUONG 7

7.1 Khao sat doan chuong trinh sau va cho biét cau tric cua cac file dang xti 1y:

INTEGER, PARAMETER :: NX=201, NY=161, NZ=16
INTEGER NDIG, MDIG

CHARACTER :: FMT*20

REAL*4 X (NX, NY, NZ), OUT(NX, NY)

OPEN (1, FILE="RAIN.DAT”, FORM="UnFormatted”,k &
ACCESS="Direct”, RECL=NX*NY*4, STATUS="01d”)
DO K=1,NZ
READ (1,REC=K) OUT
X(:,:,K) = OUT(:,:)
END DO

OPEN (3, FILE="RAIN.TXT”,STATUS="UnKnown”)
NDIG=12
MDIG=4
WRITE (FMT," (A,I3.3,A,I2.2,A,I1,A)") &
'(', NX,'F', NDIG,'.',6 MDIG,')'
DO J=NY, 1, —1
WRITE (3,FMT) ((X(I,J,K), I=1,NX),K=1,NZ)
END DO
END

7.2 Khao sat doan chuong trinh sau va cho biét cau tric cua cac file dang x1 1y:

INTEGER NX, NY, NZ
REAL*4 X (NX, NY, NZ), OUT(NX, NY)

OPEN (1, FILE="DATA.TXT”,6STATUS="01d")
READ (1, *) NX, NY, NZ
DO K=1, NZ

DO J=1,NY
READ (1,*) (X(I,J,K), I=1,NX)
END DO
END DO

OPEN (3, FILE="DATA.DAT”, FORM="UnFormatted”, &
STATUS="UnKnown”)

DO K=1,NZ
ouT (:,:) = X(:,:,K)
WRITE (3) OUT

END DO

END
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7.3 Cho file s6 liéu dang TEXT chiia két qua quan tric cua cac bién X,, X,, ..., X,..
Cau truc file nhu sau. Dong 1 1a tiéu dé mo ta noi dung file. Dong 2 1a hai s6 nguyén

duong (N, M) chi s6 1an quan trdc (N — dung lugng méu) va s6 bién (M). Cac dong tiép

theo mdi dong chiia M s6 thuc 1a gia tri quan tric x;;, Xy, ..., X, 1an tha i (i=1,2,...,N) caa
cac bién X,, X,, ..., X, cac gia tri dugc viét cich nhau it nhat mot ddu cach. Hay viét

chuong trinh doc file s6 liéu va ghi vao mot file méi theo qui cach khong dinh dang truy
cAp tuan tu véi day da noi dung cua file da cho tru dong tiéu dé.

7.4 Viét chuong trinh doc file khéng dinh dang truy cap tuan tu da tao ra 6 bai tap
7.3 va ghi vao mot file méi theo qui cach khong dinh dang truy cap truc tiép. Hay kiém

tra lai két qua bang cach doc lai né.

7.5 Cho file s6 liéu dang TEXT chiia két qua quan tric cta bién Y (bién phu thudc)
va cac bién X,, X,, ..., X,, (bién doc 1ap). Cau tric file nhu sau. Dong 1 1a tiéu dé mo ta noi
dung file. Dong 2 1a hai s6 nguyén duong (N, M) chi s6 1an quan tric (N — dung lugng
mau) va sd bién doc 1ap (M). Cac dong tiép theo mdi dong chtta M+1 s6 thuc 1a gia tri
quan tric y;, Xy, Xig, ..., X;, 1an tht i i=1,2,...,N) caa cac bién Y, X,, X,, ..., X,,, cac gia tri
dugc viét cach nhau it nhat mot dau cach. Hay viét chuong trinh doc file s6 liéu vao ghi
vao mot file méi theo qui cach dinh dang nhi phan (BINARY) truy cap tuin tu véi day du
noi dung cua file da cho, ké ca dong tiéu dé.

7.6 Viét chuong trinh doc file dinh dang nhi phan (BINARY) da tao ra 6 bai tap 7.5
va ghi vao mot file dang TEXT nhu da mé ta trong bai tap do.

7.7 Viét chuong trinh tao mot file khong dinh dang truy cap truc tiép chta 20 mang
mot chiéu gdm cac s6 nguyén, kich thuéc mang 1a 10. Poc caAc mang thi 5, 10, 15 va 20 ti
file va in ra dé kiém tra.

7.8 Viét chuong trinh nhap vao 2 mang mot chiéu kich thuéec 10 phan ti la nhiing
s6 nguyén va thay thé noi dung ctia mang thi 5 va tht 10 trong file tao ra & bai tap 7.7

tuong ting béi hai mang nay. Poc lai ndi dung cac mang nay ti file va in ra dé kiém tra.
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CHUONG 8. MOT SO KIEN THUC MG RONG

8.1 KHAI BAO DUNG CHUNG BO NHO

Trong nhiéu 16p bai toan, van dé diung chung bo nhé sé quyét dinh kha ning giai
dudc ctia bai toan lién quan dén tai nguyén bd nhé va téc do ciia may tinh. Fortran hé trg
mot vai phuong thiic dung chung bd nhé, lam ting kha ning chia sé di liéu gitia cac don
vi chuong trinh ciing nhu lam tang téc do truy cap bd nhé. Trong muc nay ta sé xét hai
phuong thiic dung chung bd nhé 14 st dung 1énh COMMON vi 1énh EQUIVALENT.

8.1.1 Lénh COMMON

Cua phap cau l1énh COMMON c¢6 dang:
COMMON [/[cname]l/] list [ [,]1/[cname]/ list]

Trong d6: cname: (Tuy chon) 14 tén ctia khéi dung chung ma cac bién trong list
thudc khéi d6. Néu bd qua ta néi d6 1a khéi chung “tring” (“blank common”); 1ist: La
mot hodc nhiéu tén bién, tén mang dugc phép dung chung viing nhé, ching dugc liét ké

cach nhau béi dgu phay.

Cac bién, mang trong cac khoi dung chung gitia cac don vi chuong trinh phai tuong
Ging vé vi tri va do dai. Cac mang phai c6 cung kich thuéc. Cac bién trong khéi chung
khéng thé 14 d6i s6 hinh thtc, mang dong, tén ham,... Chung ciing khong thé 1a nhiing
hang dugdc khai bao bdi 1énh PARAMETER.

Tac dong ctia khoi dung chung 1a 6 chd, khi cic don vi chuong trinh khac nhau c6
khai bao dung chung cung mét tén khoi chung cname thi, mac du danh sach tén bién
trong cname § cic don vi chuong trinh c6 thé khac nhau, ching vAn tham chiéu dén cung

nhiing vang b nhé.
Vi du, gid st ta c6 cac don vi chuong trinh sau:

PROGRAM MyProg
COMMON i, j, x, k(10)
COMMON /mycom/ a(3)
A=5

CALL MySub

PRINT* A

END

!

SUBROUTINE MySub
COMMON je, mn, z, idum(10)
COMMON /mycom/ B (3)
B=B+5

END
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Khi chuong trinh thuc hién, cac bién je, mn, z, idum trong MySub sé& tham
chiéu dén cac vung bd nhé tuong ing cua cac bién I, J, X, K trong MyProg; bién B
trong MySub va bién A trong MyProg cung diung chung mét viung bd nhé. Do dé, 16i goi
CALL MySub trong d6 B bi thay d8i ciing c6 nghia 12 A bi bién d6i.

8.1.2 Lénh EQUIVALENT

Phuong thiic khai b4o diing chung EQUIVALENCE lam cho hai hoidc nhiéu bién hoic
mang chiém cting mét viing bd nhé. Cd phap cau lénh c6 dang:
EQUIVALENCE (nlist) [, (nlist)]

Trong d6 nlist 14 hai hodc nhiéu hon cac bién, mang hoéc phan ti mang, viét cach
nhau béi d4u phéy (,). Cac chi s6 mang cin phai 14 nhiing hing s6 nguyén va phai nam
trong mién gia tri cua kich thuéc mang. Nhiing tén bién mang khéng c6 chi s6 dude ngadm
hiéu 14 phan tl c¢6 chi s6 dAu tién cua mang. T4t ca cac phin ti trong nlist déu c6 cung
vi tri d4u tién trong ving bo nhé. P& minh hoa ta hay xét vi du sau.

Gia st ta c6 khai bao:

CHARACTER a*4, b*4, c(2)*3

EQUIVALENCE (a, c(1l)), (b, c(2))

Khi d6 dinh vi bd nhé sé c6 dang:

01 02 03 04 05 06 07

B

CQ) C2)

Néu khong khai b4o dung chung, dung lugng bd nhé phai cap cho cac bién A, B, C
sé 124 + 4 + 2*3 = 14 byte. Nhung khi sti dung khai bao dung chung bang
EQUIVALENT, dung lugng bd nhé cap cho 3 bién nay chi cAn 7 byte nhu trén hinh vé. Tu
hinh v&, ¢6 thé hinh dung rdng, 3 ky tu cla phin tt C (1) dung chung bd nhé véi 3 ky tu
diu ctia xau A; ky tu thi tu ctia xau A, ky tu thi nhat cia xau B va ky tu thi nhat cua
phan ti c(2) dung chung 1 byte; hai cip ky tu tiép theo cia xdu B va ctua C(2) dung
chung cac byte thi 5 va thi 6; chi c¢6 ky tu cudi cing ctia xau B 1a khong dung chung. Do
d6, tiy theo bién nao bi thay d6i gia tri cudi ciing ma cac bién khac sé bi bién d6i theo. Vi
du, trong khai bao trén, néu tuan tu cau lénh la:

A=‘abcd’

B=‘efgh’

C(1l)="ijk’

C(2)="LMN’
thi két qua cudi cung sé 1a:

c(1)="ijk’ B="'LMNh’

C(2)="LMN’ A='ijkL’
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Mot vi du khéc, gia st ta c6 chuong trinh:
INTEGER M(6), N(10), MN(8)
EQUIVALENCE (N,M), (N(7),MN)

N=4

M=3

MN=5
PRINT* M
PRINT*,N
PRINT* ,MN
END

Khi chay chuong trinh nay ta sé nhan dugc két qua:
MN=(5, 5, 5, 5, 5, 5, 5, 5)

N =(3r 31 3/ 3/ 31 3/ 5/ 5/ 5/ 5)
M =(3, 3, 3, 3, 3, 3)

8.2 CHUGNG TRINH CON BLOCK DATA

Chuong trinh con BLOCK DATA la mét loai don vi chuong trinh cho phép xac dinh
cac gia tri khoi tao cho cac bién trong cac khéi dung chung. Chuong trinh con nay chtia
cac cau lénh khong thuc hién. C4u tric chuong trinh c6 dang:

BLOCK DATA [name]
[Cédc_cdu_lénh]
END [BLOCK DATA [name]]

Thong thudng cac bién dugce khdi tao bing cac 1énh DATA. Cac bién trong khoi ding
chung ciing c6 thé duge khdi tao. BLOCK DATA c6 thé chiia cic cAu 1énh: COMMON, USE,
DATA, PARAMETER, DIMENSION, POINTER, EQUIVALENCE, SAVE, IMPLICIT.

Vi du:

COMMON /WRKCOM/ X, Y, Z (10,10)
PRINT*,X
PRINT*,Y
PRINT*, Z
END
BLOCK DATA WORK
COMMON /WRKCOM/ A, B, C (10,10)
DATA A /1.0/, B /2.0/ , C /100*5.0/
END BLOCK DATA WORK

8.3 CAU LENH INCLUDE

Trong nhiéu trusng hop, mot s6 doan chuong trinh ho#c da duge chuén hoéa, it thay
ddi, hodc c6 thé xuét hién 6 cac don vi chuong trinh khéac nhau,... nhung ching chua da
dé tao lap riéng mot chuong trinh con, ta c6 thé tach ching ra va méi doan gom nhiing
dong 1énh lién tiép nhau dugc ghi vao mot file riéng biét. Sau dé6 thay thé vao vi tri cua

cac doan chuong trinh nay ciu lénh INCLUDE dé “tra lai” ndéi dung nguyén ban cta né.

Cu phap cau 1énh nhu sau.
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INCLUDE filename

trong d6 filename la hang ky tu chi tén file, bao gbm ca dudng dan, chia ndi dung caa
doan chuong trinh da dudc tach tit don vi chuong trinh. Cach lam nay gidp ta t6 chtc
chuong trinh gon nhe, dé bao quat hon. Khi gip 1énh INCLUDE trinh bién dich sé& tim dén
file c6 tén 1a filename va chén ndi dung cua file vao vi tri caa dong lénh roi méi tién
hanh bién dich cung véi don vi chuong trinh. Nhu vay, tac dung ciua l1énh INCLUDE chi
lam cho chuong trinh gon hon vé hinh thtec.

Vi du, gid st ta c6 file “PARAM. INC” luu tai thu muc hién thoi véi noi dung la:

INTEGER, PARAMETER :: NMAX=200, MMAX=100
REAL, PARAMETER :: Re=6731, G=9.8

Khi d6 chuong trinh sau day:

PROGRAM CT1
INCLUDE “PARAM.INC”

END
sé tuong duong v6i chuong trinh

PROGRAM CT2
INTEGER, PARAMETER :: NMAX=200, MMAX=100
REAL, PARAMETER :: Re=6731, G=9.8

END

8.4 LENH INQUIRE

Chtic nang cta cau lénh nay 1a truy van vé trang thai, thudc tinh cua file hoéc dung
lugng chiém git bd nhé cta bién. Ca phap téng quat cta ciu lénh kha dai, tuong tu nhu
ciu lénh OPEN. 0 day sé dua ra ba dang don gian vé6i cac tham sé tiy chon thuong dudc
st dung.

Dang 1:
INQUIRE (FILE = Tén_ file, Tuy_chon = Chon)

Dang 2:
INQUIRE ([UNIT = ] Unit, Tuy_chon = Chon)

Dang 3:
INQUIRE (INLENGTH = Len) vname

Trong d6: Tén file la tén cua file sé dugc truy van; UNIT1a dinh danh chi s6 hiéu
file; Unit 1a s6 hiéu file; Chon 1a bién nhan gia tri tra vé cua Tuy chon; vname la tén
ctia bién/ban ghi; Len 1a dung lugng chiém giii b6 nhé (d6 dai) ctia bién/ban ghi; va
Tuy chon la tham s8 tly chon, c6 thé nhan cac dang sau day (kiéu dit liéu tra vé dugc

viét trong dau ngoidc don tuong Gng):
EXIST (logical): TRUE néu file tén tai, FALSE néu file khong ton tai.

OPENED (logical): TRUE néu file da dudc két néi, FALSE néu file chua dudc két néi.
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NUMBER (integer): Gia tri chi s6 hiéu file dugc két néi, hoac bang —1 néu khéng co s6

hiéu file nao dugc két noi.
NAMED (logical): TRUE néu file da dugc dat tén, FALSE néu file chua dugc dat tén.
NAME (character): Tra vé tén file néu file da dugc dit tén.

ACCESS (character): Nhan gia tri SEQUENTIAL, DIRECT, hoic UNDEFINED (néu
chua két noi).

SEQUENTIAL va DIRECT (character): Nhan gia tri YES, NO hoédc UNKNOWN, tiy thudc
kiéu truy cap cho phép.

FORM (character): Nhan gia tri FORMATTED, UNFORMATTED, ho#ic UNDEFINED.
RECL (integer): Do dai cuc dai ctia ban ghi.

NEXTREC (integer): S6 thii tu ctia ban ghi vita méi dudc doc hoic ghi.

POSITION (character): REWIND, APPEND, ASIS hoic UNDEFINED (nhu lénh OPEN).
ACTION (character): READ, WRITE, READWRITE hoic UNDEFINED.

READ, WRITE va READWRITE (character): YES, NO hoic UNKNOWN.

Vi du 8.1. Chuong trinh sau day doi héi ta nhap vao tén file va sé kiém tra su tén
tai cua file d6. Néu file c6 tén dugec nhap vao khéng ton tai, chuong trinh sé yéu caAu nhap

lai cho dén khi hodc da tim thay file hodc ta muén thoat ra dé kiém tra lai.

CHARACTER*80 fname
CHARACTER answer
LOGICAL exists, OK
OK = .FALSE.
DO WHILE (.NOT.OK)
WRITE (*, '(1X, A\)') ' Cho ten file : '
READ (*, '(A)') fname
INQUIRE (FILE = fname, EXIST = exists)
IF (.NOT. exists) THEN
WRITE (*,' (27A) ') ' Khong tim thay file ', fname
WRITE (*,'(A\)')' Nhap lai hay thoat (L/T)? '
READ (*,'(A)') answer
IF (answer == 't'.OR.answer == 'T') OK=.TRUE.
END IF
END DO
END

Vi du 8.2. Chuong trinh sau sé tra vé dung lugng bd nhé chiém giii cia bién mang
X tuy thudc vao kich thuéc mang ma ta nhap vao cho bién N.
REAL, ALLOCATABLE :: X(:)
INTEGER N, LEN
WRITE (*,'(A\)') ' Cho kich thuoc mang (N): ‘

READ*, N
ALLOCATE (X (N))

161



INQUIRE (IOLENGTH = LEN) X
PRINT*,’ Mang X chiem ‘,LEN,’ byte bo nho.’
END

8.5 PIEU KHIEN CON TRO FILE

8.5.1 Lénh REWIND

Chitic nang cta lénh nay 1a dinh vi lai con trd file vé vi tri dau file, bat ch&p hién tai
né dang 6 vi tri ndo. Ca phap ciu 1énh nhu sau.

REWIND {unit| ([UNIT=]unit &
[ ,ERR=err] [ ,IOSTAT=iostat]) }

Trong d6 néu bd qua UNIT= thi unit phai la tham s6 dau tién. unit 14 sb hiéu file,
néu file chua dudec md thi REWIND khong c6 hiéu luc. err 1a nhan ctia mot cau lénh thuc
hién trong chuong trinh; néu chi ra, khi xuét hién 16i vao/ra, chuong trinh sé chuyén diéu
khién dén cau lénh c6 nhan nay. iostat nhan gia tri bing 0 néu lénh thuc hién thanh

A 3 ~ N A A R X ~ 71X
cong, ngugc lai sé tra vé s6 nguyén biéu dién ma 161.

8.5.2 Lénh BACKSPACE

Chitic néng cua lénh la dua con trd file ltii vé mot ban ghi so véi vi tri hién thoi. Ca
phap cau lénh la:
BACKSPACE {unit([UNIT=]unit[,ERR=err] &
[, IOSTAT=iostat]) }

Y nghia clia cAc tham s6 & day tuong tu nhu déi v6i 1énh REWIND.

8.5.3 Lénh ENDFILE

Chitic nang cua lénh 1a ghi vao vi tri hién thdi ctia con tro file ban ghi két thuc file.
Ca phap cau lénh la:
ENDFILE {unit | ([UNIT=] unit [, ERR=err] &
[, IOSTAT= iostat] )}

Y nghia clia cic tham s6 & day tuong tu nhu d6i véi lénh REWIND va lénh
BACKSPACE.

Vi du 8.3. Chuong trinh sau diy cho thay tdc dung cua cac cAu lénh REWIND,
BACKSPACE va ENDFILE.

CHARACTER (LEN=50) ST

OPEN (1, FILE = “TEST.TXT”) ! Mo file
WRITE (1,”(A)”) “Dong 1”

WRITE (1,”(A)”) “Dong 2”

WRITE (1,”(A)”) “Dong 3”

WRITE (1,”(A)”) “Dong 4” ! File c6 4 ban ghi tat ca
REWIND (1) ' Dua con tro file vé d4u file

READ (1,” (A)”) ST

PRINT*, ST ! Két qua trén man hinh la: Dong 1

READ (1,”(A)”) ST
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PRINT*, ST ! Két qua trén man hinh la: Dong 2
READ (1,7 (A)”) ST

PRINT*, ST ! K&t qua trén man hinh 13: Dong 3
BACKSPACE (1) ! Luilai ban ghi vita doc (Dong 3)
READ (1,” (A)”) ST
PRINT*, ST ! Két qua trén man hinh la: Dong 3
BACKSPACE (1) !Luilai ban ghi viia doc (van 12 Dong 3)
ENDFILE (1) ! Ghi ban ghi két thic file vao vi tri

! Dong 3 (File chicon 2 ban ghi dau)
CLOSE (1)
END

8.6 CAU TRUC DU LIEU DO NGUOI DUNG PINH NGHiA

Cho dén nay chung ta mdi chi giéi han xét 5 kiéu di liéu cd ban cta Fortran. Ta
ciing da biét cach st dung cac bién don va bién mang véi cac kiéu dit liéu nay dé giai
quyét nhiéu bai toan khac nhau. Tuy nhién ¢ mét chitng muc nao d6 ta ciing c6 thé xem
mang nhu 1a4 mot loai c&u tric di liéu ma né 1a tap hop céc phan ti gdm cing mot kiéu
dii liéu don gian.

DPé hd tr¢ ngudi dung tao ra nhiing kiéu di liéu tuy y, Fortran 90 cho phép ta tu
thiét ké cac ciu truc dii liéu cho riéng minh. Trong muc nay ta sé xét cach tao ra ciu tric

dit liéu kidu nay cting nhu cach truy cap, st dung chung trong lap trinh.

Trude hét ta hay xét mot vi du. Gia st ta mudn tao ra nhiing ban ghi chiia thong
tin vé cac sinh vién ctia mét trudng nao d6. Trén thuc t&, hd so vé mot sinh vién c6 thé
gdm rat nhiéu muc, nhung & day ta chi xét mot s6 théng tin chinh, nhu ho va tén, dia chi,
s6 dién thoai, ma s6 sinh vién, gi6i tinh, ngay sinh, diém cta cdc mén hoc ké tit ndm tha
nhat cho dén luc ra truong. Khi d6 ta c6 thé dinh nghia mét ban ghi luu tri théng tin cia
mot sinh vién nhu sau:

TYPE HOSOSV
CHARACTER (30) HoTen ! bao gom ca ho va ten.
CHARACTER (20), DIMENSION(4) :: DiaChi
! Tinh, huyen, xa, thon/xom
CHARACTER (10) DienThoai
CHARACTER (9) MaSo ! Vi du, K45003504

LOGICAL GioiTinh ! .TRUE. neu la Nu,
! _FALSE. doi voi Nam (!)
INTEGER NgaySinh ! Vi du, 19870308
REAL, DIMENSION(40) :: Diem ! Diem cac mon hoc
END TYPE

Trong doan chuong trinh trén, TYPE la mét ti khoa, dude dung dé dinh nghia cau
tric HOSOSV. Ta sé goi HOSOSV duge dinh nghia nhu trén 14 mot kiéu di liéu c6 c&u tric.
Cac bién khai bdo nidm giiia TYPE va END TYPE dudc goi 1a cac thanh phan, hay cac
trudng, cia cdu tric. Dé khai bdo mét bién nao d6 ¢ kiéu di liéu nay ta c6 thé viét:

TYPE (HOSOSV) SVien
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Véi cach khai bao nay, SVien 1a mot bién c6 kiéu HOSOSV. Nhu vay, theo cdu tric
trén, thong tin vé mot sinh vién sé dugc cung cdp qua 7 trudng co ban, 1a ho tén, dia
chi,... Ta ciing c6 thé nhan thay cac trudng cia ciu tric cé thé 1a bién don cting c6 thé 1a
bién mang. Ching han, trudng Diem 1a moét mang gém 40 phan ti luu két qua hoc tap
cua sinh vién trong thoi gian & trudng; hoéc trudng DiaChi cling 1a mdt mang ky tu gbm
4 phan td, mbi phan tu 1a mot xau c¢6 d6 dai 20 ky tu. Dé tham chiu dén ting trudng ta
st dung dau phan tram (%) néi gitia tén bién va tén cac trudng tuong tng. Vi du, cac cau
1énh sau day sé gan gia tri cho cac truong:

SVien%HoTen = “Hoang Anh Dung”

SVien%DiaChi (1) “Ha Noi”

SVien%DiaChi (2) “Hoan Kiem”

SVien%DiaChi (3)

SVien%DiaChi (4) “Dinh Tien Hoang”
SVien%GioiTinh = .FALSE.

“Hang Bac”

Ta cting c6 thé khai bao bién mang c6 kiéu HOSOSV theo cach tuong tu nhu déi véi
cac kibu dii liéu co ban khéac cta Fortran. Vi du, dé luu tri hé so sinh vién ctia mot 16p
khong qua 100 ngudi ta c6 thé khai béo:

TYPE (HOSOSV), DIMENSION (100) :: K45 KTTV

Khi 6 K45_KTTV s& 12 mot bién mang gdm t6i da 100 phan tl, mdi phéan ti c6 kidu
HOSOSV. Bdi vay, cAu lénh
K45_KTTV%GiOiTinh = .FALSE.
sé gan truong GioiTinh cho tat ca 100 sinh vién 12 Nam (!). Cau lénh gan nay tuong
duong v6i cau lénh:

K45 KTTV(:)%GioiTinh = .FALSE.

Tt d6, ta c6 thé dua ra ci phap dinh nghia kiéu dit liéu c6 cdu tric nhu sau:

TYPE [[, Quyen truy cap] ::] Ten Cau_Truc
[ PRIVATE | SEQUENCE]

Kieu DL [, Thuoc_tinh [::]] Ten_ truongl
Kieu DL [, Thuoc_tinh [::]] Ten_ truong2

END TYPE [Ten_Cau_Truc]

Trong d6 Quyen truy cap ngdm dinh 1a PUBLIC, tru khi né dugc khai béo
PRIVATE trong modul. Con ciu 1énh khai bao PRIVATE chi xuét hién néu kiéu cdu tric
di lieu duge dinh nghia trong cac modul. Néu Quyen truy cap la PRIVATE thi kiéu
cdu truc, ké ca tén va cac trudng ctia né, chi c6 thé duge truy cap trong chinh modul chu.
Né&u cau lénh PRIVATE xudt hién trong khai bao kiéu c&u tric thi tit ca cic trudng cla
né chi duge phép truy cap trong chinh modul chu. Néu cau lénh SEQUENCE dudc chi ra
thi tat ca cac truong dugc luu trii theo trinh tu da liét ké.

Gia st ta dinh nghia mot cau tric méi:

TYPE Student_Type
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CHARACTER (20) NAME
REAL Mark
END TYPE

va khai bao bién Student c6 kiéu dii liéu Student_Type:
TYPE (Student Type) Student

Kiéu céu tric nay rat don gian chi ¢6 hai trudng 1a ho tén (NAME) va diém (Mark).
Trong trudng hgp nay, dé gan gia tri cho cac trudng ta cé thé st dung cach tham chiéu
sau:

Student = Student Type( "Hoang Nam", 9.5 )
Gia tri cac truong trong ciu lénh gan trén can phai xudt hién theo thi tu nhu
trong dinh nghia kiéu. Véi c&u tric HOSOSV trong vi du trudc, viée truy cap va gan gia tri
cho cac truong sé phtc tap hon. Vi duy, chuong trinh sau day gan noi dung thong tin day
di vé mot sinh vién theo mau cau tric di liéu HOSOSV:
TYPE HOSOSV

CHARACTER (30) HoTen

CHARACTER (20), DIMENSION(4) :: DiaChi
CHARACTER (10) DienThoai

CHARACTER (9) MaSo

LOGICAL GioiTinh ! .TRUE. neu la Nu,

! .FALSE. doi voi Nam (!)

INTEGER NgaySinh ! Vi du, 19870308

REAL, DIMENSION(5) :: Diem ! Diem 5 mon hoc
END TYPE

TYPE (HOSOSV) SVien
SVien = HOSOSV(”Hoang Nam”, (/”Ha Noi”,”Hoan Kiem”,6 &
"Hang Bac”, ”Dinh Tien Hoang”/), &
“048234567”, ""KT04505432", &
.FALSE., 19780203, (/6,9,8,10,8/))
Print*, SVien
END
Gia tri ban dau caa cac bién thudc kiéu dit liéu ¢ cdu truc ciing c6 thé duge khéi
tao qua ciu lénh khai bao, vi du:
TYPE (Student Type) :: Student = &
Student Type( "Hoang Nam", 9.5 )
Viéc két xut thong tin cac bién thudc kiéu dii liéu c6 ciu tric cing dude thuc hién
nhu déi véi cac bién c6 kiéu dii liéu co ban. Vi du:
PRINT ' (A20, F6.1)', Student
hoac
PRINT *, Student$Name
Né&u hai bién c6 cung mot kiu di liéu c6 ciu truc ta c6 thé thuc hién cau 1énh gan
d61 véi ching. Khi d6 noi dung tat ca cic trudng cua hai bién sé duge gan tuong ting cho
nhau. Vi du:
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TYPE Student_Type
CHARACTER (20) NAME

REAL Mark
END TYPE
TYPE (Student Type) Studentl, Student2

Studentl = Student_Type( "Hoang Nam", 9.5 )

Student2 = Studentl
END

Ngoai ra, ta ciing c6 thé dinh nghia cac kiéu di liéu c¢6 c&u truc phtc tap hon ma

cac truong cua kiéu dé sé la cac kiéu da dinh nghia truéc. Chéng han, d6i véi kiéu
HOSOSV trén day, ta c6 thé dinh nghia lai nhu sau:

!
TYPE Name ! Ho ten

CHARACTER (7) Ho

CHARACTER (20) Dem

CHARACTER (7) Ten
END TYPE Name

TYPE Address
CHARACTER (20) Tinh
CHARACTER (20) Huyen
CHARACTER (20) Xa
CHARACTER (20) Xom

END TYPE Address

TYPE DiemHK
REAL, DIMENSION (10) :: HK1, HK2
END TYPE DiemHK

TYPE KetQuaHT
TYPE (DiemHK) NamThul, NamThu2, NamThu3, NamThu4
END TYPE KetQuaHT

TYPE HOSOSV1
TYPE (Name) HoTen
TYPE (Address) DiaChi
CHARACTER (10) DienThoai
CHARACTER (9) MasSo
LOGICAL GioiTinh ! .TRUE. = Nu, .FALSE. = Nam
INTEGER NgaySinh ! Vi du, 19870308
TYPE (KetQuaHT) Diem
END TYPE

TYPE (HOSOSV1) SVien

SVien%HoTen = Name (“Tran”, “Luu”, “Danh”)
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SVvien%Diem%NamThul%HKl1 = (/10,8,8,7,9,6,7,8,9,10/)

Trs lai v6i bai toan vé viéc luu tri hoé so sinh vién. Hay tudng tudng réng ta c6 mot
tap ho so cta hang nghin sinh vién trong mot trudng. Mai hd s nhu vay ta c6 thé liét ké
cac thong tin trong d6 thanh mot dong ciia mot bang théng ké. Bang c6 thé c6 nhiéu cot,
trong mdi cot lai c6 cac cot nhd hon, mdi cot nhoé hon lai ¢ thé c6 cac cot nhd hon niia. v.v.
Vi du, v6i cdu tric trén day, cot dia chi sé bao gém ba cot con. Cot diém c6 bon cot con
tng véi bén ndm hoc, mdi ndm hoc lai chia thanh hai hoc ky, do d6 trong cot diém sé c6
ba “tang”,... V6i suy luan nhu vay ta c6 thé thiét k& va x4y dung mot c&u tric di liéu phu

hop chita day du thong tin v& mot sinh vién.
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BAI TAP CHUGONG 8

8.1 Viét chuong trinh nhap hai mang hai chiéu A(N,M) va B(M,P), thuc hién phép
nhan hai ma tran. In cac ma tran A, B va ma tran tich. Yéu cAu: Nhap cac ma tran, nhan
ma tran va in ma tran duge t6 chic thanh cac chuong trinh con va gitia chuong trinh

chinh va cac chuong trinh con phai dung chung b nhé.

8.2 Mot tap s6 liéu lich st nhiéu nidm luu trii théng tin vé cac con bao hoat dong
trong mot khu vuc, gom: Tén con béo (tén qudc t&) 1a mot xau ky tu dai téi da 20 ky tu, s6
thi tu con bdo trong ndm (sé nguyén duong), ngay thang nidm hinh thanh va tan ra, vi
tri tAm bao dd bd vao dat lién (néu c6) 1a mot cap hai s6 thuc chi kinh d6 va vi do tAm
bdo, 4p sudt tai tAm vao thoi diém manh nhit, tdc d6 gié cuc dai vao thoi diém manh
nh&t, ban kinh anh hudng (14 nhiing s6 thuc). Hay viét chuong trinh td chiic bd s6 liéu
béo d6 sao cho thuén tién khi truy cap, khai thac. Gegi y: St dung kiéu dit liéu c6 ciu tric
TYPE.

8.3 Viét chuong trinh luu trit hod so sinh vién ctia mot 16p, trong d6 théng tin vé mébi
sinh vién gbm: Ho tén, gi6i tinh, ngay thang nam sinh, qué quan, chd & hién nay, s6 dién
thoai, két qua hoc tap qua cac nim hoc (ti nam tht nhit dén nidm tht tu, méi nam hai
hoc ky) dudgc cho béi tén mén hoc, s§ don vi hoc trinh, diém thi.
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CHUONG 9. MOT SO BAI TOAN THONG DUNG

Trong chuong nay sé trinh bay cach lap chuong trinh giai mot s6 bai toan thuong
gap trong thuc t& bang ngén ngit Fortran. Nhu da néi truée day, nhitng chuong trinh
dugc viét trong chuong nay chti yéu nhan manh khia canh lap trinh, nghia 14 chi trong
vao viéc st dung ngén ngii Fortran, ma chua dé cap dén su t6i uu vé thuat toan. Sau khi
da thanh thao vé ngoén ngii, ban doc c6 thé thay ddi cac chuong trinh nay dé tao thanh
cac thu vién cho riéng minh. Vi su han ché vé trinh d6 va kién thtc nén 6 day chi giéi

thiéu mot s6 bai toan sau:

— Lép cac bai toan théng ké, bao gom tinh cac dic trung théng ké don gian, tinh hé
s6 tuong quan tuyén tinh (tuong quan cép, tuong quan bdi, tuong quan riéng), xay dung
cac phuong trinh héi qui,...

— Céc bai toan giai tich s6, nhu tim nghiém phuong trinh, tinh dao ham, tich phan,
phuong trinh truyén nhiét,...

— XAy dung co s6 dii liéu.

Hon niia, dé tién trinh bay, cac chuong trinh dudc viét kém theo phan gidi thiéu

thuét toan.

9.1 CAC BAI TOAN THONG KE CO BAN

9.1.1 Tinh trung binh s6 hoc ctia mét chuéi sé liéu

Gia st ¢6 chudi sb lidu x;, xs,..., x,. Khi d6 trung binh s8 hoc ctia chudi duge tinh bdi
cong thic:

}lex,. (9.1.1)
nig

Chuong trinh tinh x dugc viét duéi dang chuong trinh con ham AVER:

FUNCTION AVER (X,N)

... HAM TINH TRUNG BINH SO HOC CUA CHUOI

! INPUT: + X MANG DO DAI N CHUA SO LIEU QUAN TRAC
! + N DUNG LUONG MAU

! OUTPUT: TRUNG BINH SO HOC CUA X

|

INTEGER N, I

REAL X (N) ! Mang chiia s6 liéu ban dau
REAL TMP
TMP = X (1)

DO I = 2,N

TMP = TMP + X(I)
END DO
AVER = TMP/REAL (N)
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RETURN
END FUNCTION

9.1.2 Tinh d6 léch chuin ctia mét chudi sé liéu

Bén canh trung binh s6 hoc, mot dic trung khac rat duge quan tam khi xti 1y s6 liéu
1a d6 léch chuén. Gia st c6 chubi s6 lidu x;, Xs,..., x,. D6 léch chuén cta chudi 1a can bac
hai ctia phuong sai mau (hay phuong sai thuc nghiém) va dudc tinh bdi cong thiic:

szJ%i(x,._;)z :J%gx;_@)z ©12)

i=l1

Theo cong thic nay, dé tinh do léch chuén cadn phai tinh trung binh s§ hoc cta
chudi. Do d6, trong chuong trinh sau, ham AVER trén diy sé dudgc goi t6i.
FUNCTION STDEV (X,N)

!'... HAM TINH DO LECH CHUAN CUA CHUOI X

! INPUT: + X MANG DO DAI N CHUA SO LIEU QUAN TRAC
! + N DUNG LUONG MAU

! OUTPUT: DO LECH CHUAN CUA X

! FUNCTION/SUBROUTINE DUOC GOI TOI: AVER(X,N)
INTEGER N, I

REAL X (N) ! Mang chtia s6 liéu ban dau

REAL TMP, TMP1l

TMP = X (1)*X(1)

DO I = 2,N

TMP = TMP + X (I)*X(I)

END DO

TMP1 = AVER (X,N)

STDEV = SQRT (TMP/REAL (N) - TMP1*TMP1)
RETURN
END FUNCTION

9.1.3 Séip~ x&p chubi theo thi tu ting dan va xac dinh gia tri 16n nhat, nhé
nhit ctia chuoi

Gia st ¢6 chudi s liéu x,, xs,..., x,. Can phai sdp xép chudi theo mot trinh tu nhat
dinh va xac dinh cac gia tri 16n nhat, nho nhat ctia chudi. Trong nhiéu truong hop, va
nhat 14 trong cac bai toan thong ké, ngudi ta thudng sip x&p chudi theo thi tu ting dan.
Chubi dugc sép xép theo thi tu ting dan goi 1a chudi trinh tu. Hay néi cach khac, chudi
trinh tu 1a chudi dugdc cdu thanh tir tap tat ca cac phan ti cia chudi ban ddu nhung da
sép x&p lai theo thii tu ting dan vé tri s6 clia cac phan ti. Khi d6 gia tri nho nhat sé 1a
phan ti dau tién va gia tri 16n nhat sé 1a phan tl cudi cung cua chudi trinh tu. Ta cé
chuong trinh con dang thu tuc sau day.
SUBROUTINE XMAXMIN (X,N, AMAX, AMIN)
'... CT NAY TIM MAX, MIN CUA CHUOI X
! INPUT: + X MANG DO DAI N CHUA SO LIEU QUAN TRAC

! + N DUNG LUONG MAU
! OUTPUT:+ AMAX,AMIN 1A MAX, MIN CUA X
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! + MANG X (N) DA SAP XEP THEO THU TU TANG DAN
! FUNCTION/SUBROUTINE DUOC GOI TOI: KHONG

INTEGER N,I,J

REAL, INTENT (INOUT) :: X(N)
! Khi vao: Mang chta s6 liéu ban dau
! Khi ra: Mang da dugc sip xép

REAL AMAX, AMIN, TMP

DO I=1,N-1
K=1I
DO J=I+1,N

IF (X(J) < X(K)) K= J

ENDDO
IF (K /= I) THEN
TMP = X (K)
X(K) = X(I)
X(I) = TMP
ENDIF
ENDDO
AMAX = X(N)
AMIN = X (1)
RETURN

END SUBROUTINE
Chdt ¥ rang trong chuong trinh nay, khi vao mang X 1a s6 liéu ban dau, con khi tra
vé chuong trinh goi mang X 14 mang ma cac phan ti ciia né da dude sap xép theo thi tu

tang dan.

9.1.4 Xac dinh cac phan vi cia chubi

Gia st c6 chudi s6 lidu { x;, xs,..., x,}. Ky hiéu chudi trinh tu cia chubi nay 1a { x),
X(gpees Xy} VOL X)SXg) <...<X. Khi d6, phan vi g, cia chubi tng v6i xac sudt p duge xac

dinh béi: g, = x(F(x)=p). Khi p=0.5, phén vi g, dudc goi 1a trung vi va dugc xac dinh béi:

X(ns1)/2) voinle

Me=gq,s = (9.1.3)

Xins2y T Xni24)
2

vGi n chan

Néu p=0.25 ta goi g5 12 phan vi duéi va khi p=0.75 thi q,,; dugc goi 1a phan vi
trén. Thuc chat cic phan vi niy tuong ing 1a cic trung vi cua ntia duéi va nia trén clua
chudi. Chiing con dudgc goi 1a nhiing ¢ vi, vi ching ciing véi trung vi sé chia chudi s6 liéu
tuong ting thanh bén “doan”. Chuong trinh con dang ham Q05 sau day sé tinh trung vi
cta chudi X do dai N phan ti, con chuong trinh con dang thi tuc QUANTILES sé tinh ca
trung vi va cac phan vi dudi, phan vi trén cua chudi.

FUNCTION Q05 (X,N)
! HAM NAY TINH TRUNG VI CUA CHUOI X
! INPUT: + X LA MANG SO LIEU BAN DAU

! + N LA DO DAI CUA X (DUNG LUONG MAU)
! OUTPUT:+ TRUNG VI CUA CHUOI
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! FUNCTION/SUBROUTINE DUOC GOI TOI:
!
REAL X(N), AMAX, AMIN
INTEGER N,NC
CALL XMAXMIN (X,N, AMAX, AMIN)
NC=N/2
IF (MOD(N,2)==0) THEN
Q05= (X (NC) +X (NC+1)) /2.0
ELSE
Q05=X (NC+1)
ENDIF
RETURN

END FUNCTION
!

XMAXMIN

SUBROUTINE QUANTILES (X,N,Q50,025,Q75)
! CT NAY TINH CAC PHAN VI CHINH CUA CHUOI X (N)
! INPUT: + X MANG CHUA CHUOI SO LIEU BAN DAU

! + N DUNG LUONG MAU
! OUTPUT: + TRUNG VI Q50

! + CAC PHAN VI DUOI VA TREN Q25, Q75

! FUNCTION/SUBROUTINE DUOC GOI TOI:
!

REAL X (N), X1(N)
INTEGER N,I,NC1,NC2,NT,J
REAL Q50,025,Q75
050=Q05 (X, N)
NT=N
NC1=NT/2
IF (MOD (NT,2)==0) THEN
NC2=NC1+1
ELSE
NC1=NC1+1
NC2=NC1
ENDIF
DO I=1,NC1
X1 (I)=X(I)
ENDDO
025=Q05 (X1,NC1)
J=0
DO I=NC2,N
J=J+1
X1 (J)=X(I)
ENDDO
Q75=Q05 (X1,NC1)
RETURN
END SUBROUTINE
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9.1.5 Tinh cAc mémen phin b6

Gia st chudi sb lidu { x,, xs,..., x,} 12 két qua quan tric thuc nghiém cta bién ngiu

nhién X. Khi d6 cAc mémen phén bé cia X ¢6 thé dugde ude lugng bdi cac cong thiic:

y 1$
— Momen géc bacr: a, = —thr (9.1.4)
t=1
R A Ta 1< "y
— Momen trung tdm bacr: m, = —Z(xt —X) (9.1.5)
no—

. . - . 13
Trong d6 r 1a mét s6 nguyén duong. Khi r=1 ta c6 a,=x va m,;=0. Khi r=2 ta c6 a2=—2xt2
t=1

l n — ~ ~ . .
va m, :;Z(xt —x) =D, :si, trong d6 D_ la phuong sai thuc nghiém, s, la do léch
t=1

chuén. Gitia mémen géc v mémen trung tAm lién hé véi nhau qua cong thic:
c k o~k k
m, =Y (-1 Clafa,, (9.1.6)
k=0

hay duéi dang cu thé hon:
r 1 n -
M= Y3 () 9.1.7)
=0 M =1

Cac chuong trinh sau day sé tinh cAc mémen gdc vad mdmen trung tAm cta chudi.

FUNCTION AMMGOC (X,N,K)
!
! HAM NAY TINH MOMEN GOC BAC K CUA CHUOI SO LIEU
! INPUT: + X MANG SO LIEU BAN DAU DO DAI N
! + N DUNG LUONG MAU
! + K BAC CUA MOMEN
! OUTPUT: MOMEN GOC BAC K
!
REAL X (N)
INTEGER N,K,I
REAL TMP
TMP=0.0
DO I=1,N
TMP=TMP+X (I) **K
ENDDO
AMMGOC=TMP/REAL (N)
RETURN
END FUNCTION
!
FUNCTION AMMTAM (X,N,K)
! HAM NAY TINH MOMEN TRUNG TAM BAC K CUA CHUOI X

! INPUT: + X MANG SO LIEU BAN DAU DO DAI N
! + N DUNG LUONG MAU
! + K BAC CUA MOMEN
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! OUTPUT: MOMEN TRUNG TAM BAC K
! FUNCTION/SUBROUTINE DUOC GOI TOI:
! AMMGOC (X,N,K) , COMBIN (N,K)
REAL X (N)
INTEGER N,K,I
REAL TMP,TB
TB=AMMGOC (X,N, 1)
TMP=0
DO I=0,K
TMP=TMP+ (-1) **I*COMBIN (K, I) *TB**I*AMMGOC (X,N,K-I)
ENDDO
AMMTAM=TMP
RETURN
END FUNCTION

Chuong trinh AMMTAM cin goi chuong trinh tinh t§ hgp chap £ cta n. Dé tinh t8 hop
chap ta lai cAn phai tinh giai thita. Do d6 sau day din ra hai chuong trinh con ham tinh
t6 hgp chap va tinh giai thia.

FUNCTION COMBIN (N,K)

! TINH TO HOP CHAP K CUA N
! INPUT: + N >= K LA NHUNG SO NGUYEN
! OUTPUT: TO HOP CHAP K CUA N
! FUNCTION/SUBROUTINE DUOC GOI TOI: FAC (N)
!
IF (N<O.OR.K<0.OR.N<K) THEN
WRITE (*,*)' INVALID NUMERIC INPUT...'
STOP
ELSE
COMBIN=FAC (N) /FAC (K) /FAC (N-K)
RETURN
ENDIF
END FUNCTION
]

FUNCTION FAC (N)
! TINH N! (N GIAI THUA)
! INPUT: + N SO NGUYEN KHONG AM
! OUTPUT: + N!
!
REAL TMP
IF (N.LT.0) THEN
WRITE (*,*) ' INVALID NUMERIC INPUT IN FAC FUNC.'
STOP
ELSE IF (N==0.OR.N==1) THEN
FAC=1.0
RETURN
ELSE
TMP=1.0
DO I=2,N
TMP=TMP*REAL (I)
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ENDDO
FAC=TMP

RETURN
ENDIF
END FUNCTION

9.1.6 Tinh mét s6 dic trung théng ké khac

Gia st c6 chudi s6 lidu { x;, Xs,..., x,}. Cac déc trung théng ké co ban caa chudi bao
gdbm: Trung binh s6 hoc, trung vi, trimean, trung binh hiéu chinh, phuong sai va do léch
chuén, chi s6 bién do phan tu, phuong sai hiéu chinh, d6 bat d6i xtng, chi s&
Yull-Kendall. Trong cic muc truéc ta da biét cach lap chuong trinh tinh mot s& dic

trung trén. Cac déc trung con lai dudc tinh theo cac cong thiic sau.

1< -
m ;Z('xt - .X')3
— Heé s bat d6i xiing: A = = =—=——— (9.1.8)
SX SX
+2q,s+
— Trimean: Trimean= Goas ‘io,s Goss (9.1.9)
- Bién d@ phé\l’l tlII IQR = q0.75 _q0'25 (9.1.10)
. 1 n—k
— Trung binh hiéu chinh: x, =— Zx(l.) (9.1.11)
n—2k i=k+1
n—k .
— Phuong sai hiéu chinh: s’ = % Z(x(i) —xa)z (9.1.12)
n— i=k+1

trong d6 k, 1a s6 nguyén lam tron cta tich on, 1a s6 thanh phan bi cit b, tinh tit hai dau
mut, ciia chudi trinh tu; « 1a s6 phan tram thanh phin sé bi cit bo  mdi dau muit va

dugc goi 1a bac hiéu chinh; x; 1a cac thanh phan ctia chudi trinh tu.
— Chi s6 Yule-Kendall:

v = (%.75 _%.5)_ (%.5 _%.25) _ Y025 —2¢y5 + 4035
" IOR IOR

(9.1.13)

Chuong trinh sau day cho phép tinh tat ca cac dic trung néi trén caa chudi { x,,
Koyerey X}

SUBROUTINE ANOVA (X,N,ALFA,TB,MEDIAN, TRIMEAN,TBHC, &
DX,SX,IQR, SHC,A,YULKED)

! CHUONG TRINH NAY TINH CAC DAC TRUNG TK DON GIAN

! INPUT: + X MANG SO LIEU BAN DAU DO DAI N

! + N DUNG LUONG MAU

! + ALFA (%) PHAN TRAM SO LIEU BI CAT BO

! OUTPUT: + TB: TRUNG BINH SO HOC

! + MEDIAN: TRUNG VI
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TRIMEAN
TBHC: TRUNG BINH HIEU CHINH
DX: PHUONG SAI
SX: DO LECH CHUAN
IQR: CHI SO BIEN DO PHAN TU
SHC: PHUONG SAI HIEU CHINH
A: DO BAT DOI XUNG
! + YULKED: CHI SO YULE-KENDALL
! FUNCTION/SUBROUTINE DUOC GOI TOI: QUANTILES
!
REAL X (N)
REAL ALFA,TB,MEDIAN, TRIMEAN, TBHC
REAL DX,SX,IQR, SHC,A,YULKED
REAL Q50,Q25,Q75, TMP
INTEGER N,I,N1,K
!
TB=AMMGOC (X,N, 1)
DX=AMMTAM (X,N, 2)
SX=SQRT (DX)
A =AMMTAM (X,N, 3) / (DX*SX)
CALL QUANTILES (X,N,Q50,025,Q75)
MEDIAN=Q50
TRIMEAN= (Q25+2.0*Q50+Q75) /4.0
IQR=Q75-Q25
YULKED= (Q25-2.0*Q50+Q75) /IQR
|
K=INT (REAL (N) *ALFA)
TMP=0.0
DO I=K+1,N-K
TMP=TMP+X (I)
ENDDO
TBHC=TMP/REAL (N-2*K)
!
TMP=0.0
DO I=K+1,N-K
TMP=TMP+ (X (I) -TBHC) **2
ENDDO
SHC=TMP/REAL (N-2*K)
RETURN
END SUBROUTINE

+ + + + + + +

9.1.7 Tinh mémen tuong quan va hé sé tuong quan

Khi xét déng thoi hai hay nhiéu chudi s6 liéu, ngoai cac dic trung thong ké co ban
cua ting chudi, ta can tinh hé s tuong quan ho#c cAc mémen tuong quan gitia cac cip
chudi. Gia st c6 cap chudi s6 lidu { (x,y), (X5Ys), ..., (X,,y,) }. Khi @6 momen tuong quan
gitta ching c6 thé duge tinh theo cong thic:
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R =

xy

n (x, —x), —;)=%ixty, ~Xxy (9.1.14)
t=1

t=1

S | =

trong d6 x, y tuong dng la trung binh s8 hoc ctia cac chudi {x,} va {y,}. Hé s6 tuong quan
gitia hai chudi sé dudc xac dinh bdi:

ro=R,/(ss) (9.1.15)
véi s, va s, tuong tng la do léch chuén cta {x,} va {y,}.

Néu xét dong thoi m chudi {x,, t=1,2,...,n; j=1,2,...,m} thi ing v6i mdi cip {x,, x4},

Jk=1,2,...,m s& c6 mdt moémen tuong quan. T4t ca cAc mOémen tuong quan nay lap thanh

mot ma tran m hang, m c6t, goi la ma tran tuong quan:

R, .. R,
Rp)=| . o . (9.1.16)
R R

ml mm

trong dé Rjk =R, . la mémen tuong quan gitia {x,} va {x,}, dudc tinh theo cong thiic
tuong tu trén day. Hé s6 tuong quan gitia {x,;} va {x,} cing s& dugc xac dinh béi
rp=Rj/s;s;, V01 s;=s,;, s;=8, tuong tng la do léch chuén cta {x,;} va {x,}. Cac hé s6 tuong

quan nay sé lap thanh ma tran tuong quan chuén hoéa:

7'11 rlm
) =| e (9.1.17)
le me

Céac chuong trinh sau day cho phép tinh cac mémen tuong quan va ma tran tuong
quan giiia cac chudi sd liéu.
FUNCTION HSTQ(X,Y,N)
'HAM NAY TINH HE SO TUONG QUAN GIUA HAI BIEN X VA Y

! INPUT: + X(N) MANG CHUA SO LIEU CUA X
! + Y(N) MANG CHUA SO LIEU CUA Y
' + N DUNG LUONG MAU
! OUTPUT: R: HE SO TUONG QUAN GIUA X VA Y
! CAC HAM DUOC GOI TOI: AVER, STDEV
REAL X (N),Y(N)
REAL TBX,TBY,SX,SY,RXY
TBX=AVER (X,N)
TBY=AVER (Y,N)
SX=STDEV (X,N)
SY=STDEV (Y,N)
RXY=0.0
DO I=1,N
RXY=RXY+X (I) *Y (I)
ENDDO
RXY=RXY/REAL (N) -TBX*TBY
HSTQ=RXY/SX/SY
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RETURN

END FUNCTION

!

SUBROUTINE COVAR (X,N,M,R,TB)

! C/TRINH NAY TINH MA TRAN TUONG QUAN CUA M CHUOI
! INPUT: + X(N*M) MANG 1 CHIEU CHUA S/LIEU BAN DAU
! LUU THEO COT CUA MA TRAN XX (N,M)

! (X(1,1), X(2,1),...,X(N,1),%X(1,2),...)

! + N DUNG LUONG MAU

! + M SO BIEN

! OUTPUT:+ R(M*M) MANG MOT CHIEU

! CHUA MA TRAN TUONG QUAN

! + TB(M) MANG 1 CHIEU (TRUNG BINH CAC BIEN)
]

REAL X (N*M) ,XX (N,M) ,R(M*M) ,RR (M,M) , TB (M)

K=0
DO J=1,M

TB (J) =AVER (X ( (J—1) *N+1, J*N) ,N)
DO I=1,N
K=K+1
XX (I,J)=X(K)
ENDDO
ENDDO
DO J=1,M
DO K=J,M
RR(J,K)=0.0
DO I=1,N
RR (J,K) =RR (J,K) + (XX (I,J) -TB (J) ) * (XX (I,K)-TB(K))
ENDDO
RR (J,K) =RR (J,K) /REAL (N)
IF (K /= J) RR(K,J)=RR(J,K)
ENDDO
ENDDO
L=0
DO K=1,M
DO J=1,M
L=L+1
R(L)=RR (J,K)
ENDDO
ENDDO
RETURN
END SUBROUTINE
!
SUBROUTINE CORRE (X,N,M,R)
ICHUONG TRINH NAY TINH MA TRAN TUONG QUAN CHUAN HOA
! CUA TAP M BIEN TU SO LIEU BAN DAU CO DUNG LUONG N
1INPUT:+ X MANG MOT CHIEU KICH THUOC N*M LUU TRU SO
! LIEU BAN DAU DANG MA TRAN N HANG M COT
! (X(1,1), X(2,1),...,X(N,1),X(1,2),...)
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! + N DUNG LUONG MAU
! + M SO BIEN
! OUTPUT: + R(M*M) MANG MOT CHIEU LUU TRU MA TRAN
' TUONG QUAN CHUAN HOA CUA M BIEN
!
REAL X (N*M) , XX (N,M) ,R(M*M) , TB (M) , SX (M)
K=0
DO J=1,M
TB (J) =AVER (X ( (J—1) *N+1, J*N) ,N)
SX (J) =STDEV (X ( (J—1) *N+1,J*N) ,N)

DO I=1,N
K=K+1
XX (I,J)=X(K)
ENDDO
ENDDO
JK=0
DO J=1,M
DO K=1,M
JK=JK+1
R(JK)=0.0
DO I=1,N
R (JK) =R (JK) +XX (I,J) *XX (I,K)
ENDDO

R (JK) =R (JK) /REAL (N) -TB (J) *TB (K)
R (JK) =R (JK) / (SX (J) *SX (K) )

ENDDO

ENDDO
RETURN
END SUBROUTINE

Chi ¥ ring trong hai chuong trinh COVAR va CORRE trén day, méc du s6 liéu ban
dau duge hiéu 14 luu trén cic ma tran N hang, M c6t, nhung do cac phan tit mang trong bo
nhé duge Fortran luu dudi dang vectd, nén trudc khi goi cac chuong trinh nay ta can
chuyén ching vé dang mang mot chiéu. Néu khéng thuc hién viéc chuyén d6i nay, két
qua tinh toan c6 thé sé sai do kich thudc thuc clia mang vao tit chuong trinh goi va cta
mang khai bao trong chuong trinh con khac nhau. Cau lénh chuyén duge thuc hién &
chuong trinh goi c6 thé 1a:

DO J=1,M
X((J-1) *N+1:J%10) = XX(1:N,J)
ENDDO
Trong dé XX 14 mang hai chiéu luu sd liéu ctua M bién, véi dung lugng mau 1a N, con X 1a

mang mot chiéu kich thude NxM sé dude truyén vao chuong trinh con.

Ta ¢6 thé khic phuc nhuge diém nay bang cach st dung mang dong. Y tudng 1a &
chd, vi mang dong chi xac dinh kich thudc va cach sip xép phan ti khi ta c4p phat bé nhé
cho né6 bing cau lénh ALLOCATE, nén néu trong chuong trinh goi ta dung mang dong thi
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kich thudc va cach sip xép cac phan ti ctia ching trong ca chuong trinh goi va chuong
trinh con sé giéng nhau. Vi du, trong chuong trinh goi ta khai bao:

REAL, ALLOCATABLE :: A(:,:),B(:,:),C(:)
ALLOCATE (A (N,M),B(M,M),C(M))
CALL COVAR 1 (A, N, M, B, C)

CALL CORRE 1 (A, N, M, B)

Khi d6, cac chuong trinh COVAR va CORRE tuong tng dudc déi thanh COVAR 1 va
CORRE_1 sau day:

SUBROUTINE COVAR 1 (X,N,M,R,TB)

]

I INPUT:+ X(N,M) MANG HAI CHIEU CHUA SO LIEU BAN DAU
! + N DUNG LUONG MAU

! + M SO BIEN

! OUTPUT:+ R(M,M) MANG HAI CHIEU

! CHUA MA TRAN TUONG QUAN

! + TB(M) MANG MOT CHIEU (TRUNG BINH CAC BIEN)
|

REAL X (N,M), R(M,M),TB (M)
DO J=1,M
TB (J) =AVER (X (: ,J) ,N)
ENDDO
DO J=1,M
DO K=J,M
R(J,K)=0.0
DO I=1,N
R(J,K)=R(J,K)+X(I,J)* (X(I,K)
ENDDO

R(J,K)=R(J,K) /REAL (N) —TB (J) *TB (K)
R(K,J)=R(J,K)
ENDDO
ENDDO
RETURN
END SUBROUTINE
!
SUBROUTINE CORRE_1 (X,N,M,R)
!
! INPUT: + X(N,M) MANG HAI CHIEU LUU TRU SO LIEU
! + N DUNG LUONG MAU
! + M SO BIEN
! OUTPUT: + R(M,M) MANG HAI CHIEU LUU TRU MA TRAN
! TUONG QUAN CHUAN HOA CUA M BIEN
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REAL X (N,M), R(M,M),TB (M), SX (M)
DO J=1,M
TB (J) =AVER (X (:,J),N)
SX (J)=STDEV (X (:,J) ,N)
ENDDO
DO J=1,M
DO K=J,M
R(J,K)=HSTQ (X(:,J),X(:,K),N)
R(K,J)=R(J,K)
ENDDO
ENDDO

RETURN
END SUBROUTINE

9.2 MOT SO BAI TOAN VE MA TRAN

9.2.1. Tich hai ma tran
Cho ma tran A(N,M) gom N hang, M cot va ma tran B(M,P) gom M hang, P cot. Ma

tran tich cta hai ma tran nay sé cé kich thudc N hang, P c6t ma cac phan ti cia né dude
x4c dinh bdi hé thic sau:

M
cp = Z%bﬂc (9.2.1)

J=1

trong d6 c;, 1a phan tu hang i ¢t £ cua ma tran C(N,P), a;; va b;, tucng tng 1a cac phan tu

hang ¢ cotj va hang j cot k clia cac ma tran A va B,
V6i cong thic d6 ta c6 chuong trinh tinh tich hai ma tran nhu sau.

SUBROUTINE MULTIP(A,B,C,N,M,P)
! CHUONG TRINH NAY TINH TICH CUA HAI MA TRAN
! INPUT: + A(N*M) MANG MOT CHIEU (N HANG, M COT)
! LUU MA TRAN A THEO COT
! + B(M*P) MANG MOT CHIEU (M HANG, P COT)
! LUU MA TRAN B THEO COT
! + N SO HANG CUA MA TRAN A
! + M SO COT CUA A VA LA SO HANG CUA B
! + P SO COT CUA B
! OUTPUT: + C(N*P) MANG MOT CHIEU (N HANG, P COT)
! LUU MA TRAN C THEO COT
INTEGER N,M,P
REAL A (N*M) ,B (M*P) ,C (N*P)
DO I=1,N
DO K=1,P

IK=(K-1) *N+I

C(IK)=0.0

DO J=1,M

IJ=(J-1) *N+I
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JK= (K-1) *M+J
C (IK)=C (IK)+A(IJ)*B (JK)
ENDDO
ENDDO
ENDDO
RETURN
END SUBROUTINE

Néu st dung cach biéu dién mang hai chiéu, chuong trinh MULTIP c6 thé dudc viét
lai thanh:

SUBROUTINE MULTIP 1(A,B,C,N,M,P)
! INPUT: + A(N,M) MANG MOT CHIEU (N HANG, M COT)
! + B(M,P) MANG MOT CHIEU (M HANG, P COT)
! + N SO HANG CUA MA TRAN A
! + M SO COT CUA A VA LA SO HANG CUA B
! + P SO COT CUA B
! OUTPUT: + C(N,P) MANG MOT CHIEU (N HANG, P COT)
INTEGER N,M,P
REAL A(N,M),B(M,P),C(N,P)
DO I=1,N
DO K=1,P
C(I,K)=0.0
DO J=1,M
C(I,K)=C(I,K)+A(I,J)*B(J,K)
ENDDO

ENDDO
ENDDO

RETURN
END SUBROUTINE

Néu ma tran B chi gom mot cot, BOM, 1), tiic B 1a vecto cot, khi dé chuong trinh trén
cho phép nhin ma tran véi mot vecto.
9.2.2. Dinh thitc cia ma tran

Néu A 13 mot ma tran vuéng gom N hang va N cot thi dinh thic cia ma tran A 1a
s6 dugc xac dinh béi:

a, 4, .. a,
a a .o a
21 22 2| _
D =detd= =Y ta,a,, .a, (9.2.2)
a a a

nl n2 nn
trong d6 cac chi s8 r,, rs..., r, chay qua tit ca n/ hoan vi c6 thé c6 caa cac s6 1,2,...,n, con
d4u ctia mdi s6 hang 14 (+) hay (-) tuy theo hoan vi tuong ting 1a chan hay 1é. S6 n dudc
goi la c4p cua dinh thiec.

C6 nhiéu thuat toan dé tinh dinh thic ctia A. Ban doc ¢6 thé tham khao chdng han
trong [...]. Sau day la mot phuong an tinh.
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Ky hiéu D=D,, ta c6:

ap

O _

anZ

aln 1
2n| __ a21
—“1n
a a

véi a) =a,;/a,,j=12,.,n

J

St dung phép bién d6i Gauss ta nhan dugc:

1
a
_ 21
D,=ay,
anl
1)
a
=a, ..
Cl(l)

n2

ap,

ay

an2

a,, a,
©
a,,|_ 10 ay
=4ap
1)
ann O an2
a,,D

) 1

(1)

M

Qua trinh ci ti€p tuc nhu vay cho dén khi ta nhan dudc hé thtic cuédi cung:

D=a,d)..a"™".

nn

Dua trén thuét toan nay ta c¢6 chuong trinh tinh duéi day.

FUNCTION DET (X,N)

! HAM NAY TINH DINH THUC CUA MA TRAN A(N,N)

IINPUT:+ X (N*N) MANG CHUA CAC PHAN TU CUA MA TRAN A
! LUU DANG COT: X(1)=A(1,1),
! X(N)=A(N,1) ,X(N+1)=A(1,2),

! + N KICH THUOC MA TRAN A
! OUTPUT: DINH THUC CUA A

REAL, PARAMETER
REAL X (N*N) ,A(N,N)

K=0
DO J=1,N
DO I=1,N
K=K+1

A(I,J)=X(K)

ENDDO
ENDDO
D=1.0
N1=N-1
DO K=1,N1
AM=0.0
DO I=K,N

T=A(I,K)
IF (ABS(T)>=ABS (AM)) THEN

EP=1.0E-6

X(2)=A(2,1), ...
X(N+2)=A(2,2), ...

4
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AM=T
J=I
ENDIF
ENDDO
IF (ABS (AM)<=EP) THEN
DT=0.0
DET=DT
RETURN
ELSE
IF (J/=K) THEN
D=-D
DO I=K,N
T=A(J,I)
A(J,I)=A(K,I)
A(K,I)=T
ENDDO
ENDIF
ENDIF
M=K+1
DO I=M,N
T=A(I,K)/AM
DO J=M,N
A(I,J)=A(I,J)-T*A(K,J)
ENDDO
ENDDO
D=D*A (K, K)
ENDDO
DT=D*A (N,N)
DET=DT
RETURN
END FUNCTION

Trong chuong trinh trén ma tran dau vao dude luu duéi dang mang mét chiéu. Néu
ma tran dau vao duge luu dudi dang mang hai chiéu ta chi cAn thay d6i phan dau ctua
chuong trinh nay dé nhan duge mét chuong trinh khac tuong duong:

!

FUNCTION DET 1(A,N)

! HAM NAY TINH DINH THUC CUA MA TRAN A(N,N)
'INPUT:+ A(N,N) MANG CHUA CAC PHAN TU CUA MA TRAN A

! + N KICH THUOC MA TRAN A

! OUTPUT: DINH THUC CUA A
!

REAL, PARAMETER :: EP=1.0E-6
REAL A (N,N)

D=1.0

N1=N-1

RETURN

END FUNCTION
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9.2.3. Phan phu dai s6

Phan phu dai s6 D;; cia phan tl a;; cia ma tran vuéng A gom N hang, N cot, 1a dinh
thtic cia ma tran con ctia A sau khi da loai bé hang i c6t j nhan véi (—1)"¥. Chuong trinh
sau day cho phép tinh phan phu dai s6 nay.

FUNCTION PPDS (A,N,IR,JC)

! HAM NAY TINH PHAN PHU DAI SO CUA PHAN TU B (IR, JC)
! (HANG IR, COT JC) CUA MA TRAN B(N,N)

! MA CAC PHAN TU CUA NO DUOC LUU TRONG MANG A (N*N)
! THEO QUI CACH COT

! TRUOC DONG SAU

! INPUT: + MANG A (N*N) CHUA MA TRAN DAU VAO CUA B
! + N KICH THUOC CUA B

! + IR CHI SO HANG

! + JC CHI SO COT

! OUTPUT: PHAN PHU D/SO CUA PHAN TU HANG IR COT JC
]

REAL A (N*N), B(N,N)

K=0
DO J=1,N
DO I=1,N
K=K+1
B(I,J)=A(K)
ENDDO
ENDDO
K=0
DO J=1,N
IF (J/=JC) THEN
DO I=1,N
IF (I/=IR) THEN
K=K+1
A(K)=B(I,J)
ENDIF
ENDDO
ENDIF
ENDDO

IF (MOD (IR+JC,2)==0) THEN
PPDS=DET (A,N-1)
ELSE
PPDS=—DET (A,N-1)
ENDIF
RETURN
END FUNCTION
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9.2.4. Ma tran nghich dao

Néu A 13 mot ma tran vudng khéng suy bién cap NxN (dinh thiic khac 0) thi ma
tran nghich dao cua A, ky hiéu 1a A%, sé dugc xac dinh bdi hé thiic: A.LA™ = I, trong d6 I

14 ma tran don vi.

Ky hiéu phan ti hang i c6tj cia ma tran A 1a al,(/_l) ta c6 cong thic tinh nhu sau:

-1 T
ai(/. ) :Ey’ i,j=12,..,n

trong d6 D = detA 1a dinh thic cia ma tran A, D, 1a phan phu dai s cta phan ti a; caa
ma tran A.

Ta ciing c6 thé tinh ma tran nghich dao ctia A bang phuong phap khii Gauss nhu
sau. Gia su

ay a4y a,
A= ay A4y a,
anl anZ ann

Ta lap mdt ma tran mdéi B bang cach ghép mot ma tran don vi ¢6 cung kich thudc

vao bén phai A:

a,, a, a,l 0 0
B= ay Ay a,,0 1 0
anl anZ ann 0 O 1

Sau d6 thuc hién cac phép bién d6i thong thuong dé dua ma tran B vé dang:

1 0 .. 0b, b, .. b

1n

0 1 .. 0by by .. b,

0 0 .. 1b

nl

b

n2 nn
Khi d6, ntia bén phai ctia B’ chinh 1a nghich dao ctia A:

b, b, .. b
A71= b21 b22 b2n

b, .. b

nn

b

nl

Sau day 1a hai chuong trinh tinh ma tran nghich dao.

SUBROUTINE MINVERT (AA,N)
! C/TRINH TINH MA TRAN NGHICH DAO CUA MA TRAN A
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! INPUT: + AA(N*N) MANG MOT CHIEU LUU A THEO COT

! + N SO HANG/COT CUA MA TRAN A
! OUTPUT: AA MA TRAN NGHICH DAO CUA A
!

REAL AA(N*N), A(N,N)

K=0
DO J=1,N
DO I=1,N
K=K+1
A(I,J)=AA(K)
ENDDO
ENDDO
M=N-1
DO I=1,N
R=A(I,1)
DO K=1,M
A(I,K)=A(I,K+1)/R
ENDDO
A(I,N)=1.0/R
DO J=1,N
IF (I/=J) THEN
R=A(J,1)
DO K=1,M
A(J,K)=A(J,K+1) -R*A(I,K)
ENDDO
A(J,N)=-R*A(I,N)
ENDIF
ENDDO
ENDDO
K=0
DO J=1,N
DO I=1,N
K=K+1
AA (K)=A(I,J)
ENDDO
ENDDO
RETURN

END SUBROUTINE

!

SUBROUTINE NDMT GAUS (A,N)

! INPUT: + A(N,N) MANG 2 CHIEU CHUA A
! + N: KICH THUOC CUA A

! OUTPUT: A(N,N) MA TRAN NGHICH DAO CUA A

REAL A(N,N), B(N,2*N), X(2*N)
integer i, j,k
REAL Tmpl, Tmp2

B =0. ! Khéitao B

B( 1:N, 1:N ) = A(1:N,1:N) ! Ntia daucua B

DOI =1, N ! Dudng chéo niia sau cia B
B( I, N+I ) = 1.
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END DO
DOI =1, N
Tmpl = B( I, I )
IF (Tmpl == 0) THEN ! D&ichd cac hang
K=I+1
DO WHILE (Tmpl == 0 .AND. K <= N)
Tmpl = B( K, I )
K=K+ 1
END DO
IF (Tmpl == 0) THEN
PRINT*, "EXIT Here"
STOP
ELSE
X =B(I, 1:2*N )
K=K-1
B( I, 1:2*N )
B( K, 1:2*N )
END IF
END IF
! Chuéin héa hang I cho cac phin ti trén dudng chéo
B( I, 1:2*N ) = B( I, 1:2*N ) / Tmpl
! Khii ngoai dudng chéo ntia dau cia B
DOJ =1, N
IF (J /= I) THEN
Tmp2 = B( J, I)
B(J, 1:2*N ) = B( J, 1:2*N ) &
- B( I, 1:2*N ) * Tmp2

B( K, 1:2*N )
X

END IF
END DO
END DO
! Nghich ddocta A(1:N, 1:N)
A = B( 1:N, N+1:2*N )
END SUBROUTINE

9.2.5. Giai hé phuong trinh dai s6 tuyén tinh
Trong muc nay ta sé tim hiéu mot sé phuong phap lap trinh giai hé phuong trinh
dai s6 tuyén tinh. Gia st ¢6 hé phuong trinh:
a,x, +a,x, +..+a,x, =b
Ay X, + Xy + ...+ a,, X, =b, ©9.2.3)
a,x,+a,x,+..+a,x, =b

P .. N 2 A ~ N A N 2 N ~ 3 N A
trong d6 a;b, (,j=12,...,n) 1a cac hé s6 hing s6; x;, x,...,x, 1& cac an s6 phai tim. Hé

phuong trinh trén c6 thé duge biéu dién dudi dang ma tran:
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a, a4y a, | * b,
ay Ay Ay || X2 _ b, (9.2.4)
anl anZ b ann xn bn
Hay & dang gon hon:
Ax = b (9.2.5)
trong d6:
a, ap a, X b,
a a e a X b
A= | 2 2l = || p=| (9.2.6)
anl anZ ann xn bn

Néu A 14 ma tran khong suy bién, nghiém cta hé c¢6 thé duge xac dinh bdi cac
phuong phap sau:

a. Phuong phdp nghich ddao ma trdan

x=A7b (9.2.7)

v61i A" 1a ma tran nghich dao cua A.

b. Phuong phap Cramer

D.

x,=—,i1=12,..,n (9.2.8)
D

trong d6:
a, 4ap a,
a a a

D= 21 22 2n (929)
a, 4, .. a4,

14 dinh thic cia ma tran A,

all alZ al,i—l bl al,i+1 aln
a,, a, .. a,._,b, a,., .. a
21 22 2,i-172 2,i+1 2n
D = (9.2.10)
anl anZ an,i—l bn an,Hl ann

14 dinh thic cia ma tran A sau khi da thay cot thi i béi vecto vé phai b.
c. Phuong phap khit Gauss
Nguyén tic chung cta phuong phap nay la st dung cac phép bién déi dé dua hé
phuong trinh (9.2.3) vé dang “ntia dudng chéo” nhu sau:
a,x, +a,x, +...+a,x, =b
X, +...+ay,x, =b)

a x =b

nn~"n n
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Khi d6 nghiém ctia hé sé dugc xac dinh bdi cac hé thiic:

n
b —a b, b'—ga’x
a1y I 1%

a j=2

1
b, b, | —a, X, '

X = , X = - = ey X, =
a

nn n-1

aj,
Néu hé (9.2.3) dude dua vé dang “dudng chéo” ta sé co:

Ix, + Ox,+..+ Ox, =5/

"
Ox, +1x, +...+ Ox,=b]

Ox, + Ox, +..+1lx, =b]
Trong truong hdp nay, nghiém cta hé don gian la:
x=b', x,=b],.., x, =b

Sau day 1a ba chuong trinh giai hé phuong trinh dai s6 tuyén tinh (9.2.3) tuong ting
v6i ba phuong phap trinh bay 6 trén.

SUBROUTINE GIAIHE ND(A,B,X,N)
! CHUONG TRINH NAY GIAI HE PHUONG TRINH DSTT Ax=b
! BANG PP NGHICH DAO MA TRAN
!
'INPUT:+ A(N*N) MANG MOT CHIEU CHUA MA TRAN HE SO A
! (LUU THEO COT)
! + B(N) VECTO HE SO b
! + N SO PHUONG TRINH
! OUTPUT: + X(N) VECTO NGHIEM
!
REAL A (N*N),B(N), X(N)
CALL MINVERT (A,N)
CALL MULTIP(A,B,X,N,N,1)
RETURN
END SUBROUTINE
!
SUBROUTINE GIAIHE CRM(A,B,X,N)
! CHUONG TRINH NAY GIAI HE PHUONG TRINH DSTT Ax=b
! BANG PP CRAMER
!
'INPUT:+ A(N*N) MANG MOT CHIEU CHUA MA TRAN HE SO A
! (LUU THEO COT)
! + B(N) VECTO HE SO b
! + N SO PHUONG TRINH
! OUTPUT: + X(N) VECTO NGHIEM
!
REAL A (N*N) ,B(N) ,X(N), AA(N*N)
REAL D, DI
D = DET(A,N)
DO I = 1,N

AA(:)=A(:)

AA((I-1)*N+1:I*N) = B(:)
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DI = DET (AA,N)
X(I) = DI/D
ENDDO
RETURN
END SUBROUTINE
!
SUBROUTINE GIAIHE GAUSE (AA,B,X,N)
integer N,i,j,k
REAL AA(N*N), B(N), X(N), A(N, N+1)

DO I=1,N
A(:,I) = AA((I-1)*N+1:I*N)
ENDDO
A(:,N+1) = B(:)
DO I=1,N
Tmp = A( I, I ) ! Sipxéplaidé Ao (I,I) <> 0
IF (Tmp == 0) THEN
K=1I+1
DO WHILE (Tmp == 0 .AND. K < N)
Tmp = A( K, I)
K=K+ 1
END DO
IF (Tmp == 0) THEN
PRINT*, "EXIT Here"
STOP
ELSE
X =A(I, 1:N+1 )

K=K-1
A( I, 1:N+1 ) = A( K, 1:N+1 )
A( K, 1:N+1 ) = X

END IF
END IF
Tmp = A(i,i) ! Chuén héa hang I
A(i,1:N+1) = A(i,1:N+1) / Tmp
do il=1,N ! Khi cic phan ti ngoai dudng chéo

if (il /= i) then
Tmp = A(il,i)
A(il,1:N+1)=A(il1,1:N+1)-A(i,1:N+1)*Tmp
endif
enddo
Enddo
X(1:N) = A(1:N,N+1) ! Nghiém
END SUBROUTINE

9.3 TUONG QUAN VA HOI QUI TUYEN TiNH

9.3.1. Xay dung phuong trinh héi qui tuyén tinh

Pay 1a mot trong nhiing bai toan kha phé bién dude ting dung nhiéu trong thuc té.
N6i dung bai toan c6 thé dude phat biéu nhu sau. Gia st {X,,X9...,Xm; t=1,2,...,n} 12 tap s6

191



liéu quan tric thuc nghiém ctia m bién ngau nhién X,, X,,..., X,,. Xét moi quan hé tuong
quan gitia bién X, (bién phu thudc) véi tap m—I bién con lai (cac bién doc 1ap). Hay xay
dung phuong trinh héi qui tuyén tinh gitia bién phu thudc X, véi tap cac bién doc lap X,
Xy X,

Véi yéu clu cta bai toan, ta caAn xac dinh cac hé s6 a,, a,,..., a,, ciia phuong trinh hoi
qui:

X, =a +tax,+..+a,x, (9.3.1)

Vé 1y thuyét x4y dung phuong trinh (9.3.1) ban doc ¢6 thé tham khdao, chdng han,
trong [4]. Sau day sé& din ra cac cong thic tinh cac hé s6 a; j=1,2,...,m va mot s dai lugng
lién quan dén viéc phan tich phuong sai va danh gia chat lugng phuong trinh héi qui.

Hé s6 a; ciia (9.3.1) dudc tinh theo cong thic:

a=x-Y.ax, (9.3.2)
j=2

— 1 . o 1 .
Trong d6 x ;= _th/ la trung binh s6 hoc cua bién X, j=1,2,...
n t=1 A

Cac hé sd ay, a..., a,, duge xac dinh bang viéc giai hé phuong trinh dai s6 tuyén

tinh m —I phuong trinh, m—I &n s6 sau:
> R,a, =R, j=2,3,.., m (9.3.3)
k=

Hay viét duéi dang ma tran:

R, Ry R, \ R,
R, Ry R, | a _ R 9.3.3)
Rm2 Rm3 b Rmm am le

Trong d6 Ry, j,k=2,3,....,m 12 mdmen tucng quan gitia cac bién X; va X,, dugc tinh
theo cong thic:

1< _ _
R, =;Z(xtj—ijxtk—xk) (9.3.4)
t=1
va R, j=1,2,...,m 1a mémen tuong quan gitia X; va X, dugc xac dinh bai:
1 n - -
R, ZZZ(x” —x,Xij—xj) (9.3.5)
t=1

Téng binh phucng céc bién sai hdi qui (U) va bién sai thing du (@) va sai s6 chuén
(s) ciia u6c lugng theo phuong trinh hoi qui (9.3.1) dude tinh theo cac cong thiic:

U= Zn:(ﬁ,l - x_])Z (9.3.6)
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Q = i(xtl - )2”)2 (9-3-7)

s = 0 (9.3.8)

n—m

v6i X, =a,+ayx,+..+a,x,, t=1,2,..., n 13 udc lugng cta cic quan tric x,, theo phuong

m”"tm ?
trinh héi qui (9.3.1).
Trén cd s6 d6 ta c6 chuong trinh tinh sau day.

SUBROUTINE REGRE (X,N,M,A,S,Q,U,RR,F)

! CHUONG TRINH TINH CAC HE SO HOI QUI CUA P/TRINH
! HOI QUI GIUA X1 VA CAC X2,...,XM

! VA XAC DINH CAC DAI LUONG CHO PHAN TICH P/SAI.

! DANG PHUONG TRINH HQ: X1=A14+A2*X2+...+AM*XM

! INPUT: + X(N*M) MANG MOT CHIEU LUU SO LIEU

! QUAN TRAC CUA CAC X1..XM (LUU THEO COT)
! + N DUNG LUONG MAU

! + M SO BIEN (1 BIEN P.THUOC VA M-1 BIEN DLAP)
! + A MANG MOT CHIEU KICH THUOC M LUU CAC HE SO
! Al, A2,..., AM

! + S SAI SO CHUAN (CHUAN SAI THANG DU)

! + Q TONG BINH PHUONG CAC BIEN SAI THANG DU
! + U TONG BINH PHUONG CAC BIEN SAI HOI QUI

! + RR HE SO TUONG QUAN BOI

! + F BIEN CO PHAN BO FISHER

!

REAL X (N*M) ,A (M)

REAL R (M*M) ,RXX (M*M) ,RY (M) , TB (M) , RX (M*M)

CALL COVAR(X,N,M,R,TB)
L=0
J=0
DO I=M+1,M*M
IF (MOD(I,M)/=1) THEN
L=L+1
RXX (L) =R (I)
ELSE
J=J+1
RY (J) =R (I)
ENDIF
ENDDO
RX=RXX
CALL MINVERT (RX,M-1)
CALL MULTIP(RX,RY,A,M-1,M-1,1)
TMP=0.0
DO J=1,M-1
TMP=TMP+A (J) *TB (J+1)
ENDDO
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TMP=TB (1) -TMP
DO J=M,2,-1
A(J)=A(J-1)
ENDDO
A(1)=TMP

RX=R
D=DET (RX, M)

RX=R

D11=PPDS (RX,M,1,1)
TMP=D/D11

RR=SQRT (1-TMP/R (1))

©=0.0

DO I=1,N
YHQ=0.0
DO J=2,M

IJ=(J-1) *N+I
YHQ=YHQ+A (J) *X (IJ)
ENDDO
YHQ=YHQ+A (1)
TMP=X (I)-YHQ
Q=Q+TMP*TMP
ENDDO
U=REAL (N) *R (1) -Q
F=U*REAL (N-M) / (Q*REAL (M-1))
S=SQRT (Q/REAL (N-M) )

RETURN
END SUBROUTINE

9.3.2. Tinh hé s6 tuong quan riéng

Gid sU {,,%..0, X t=1,2,...,n} 12 tap sd lidu quan trac thuc nghiém ctia m bién

ngau nhién X, X,,..., X,,. Lan lugt xét méi quan hé tuong quan gitia cac bién X, va X, véi
tap m—2 bién con lai. Gia thiét tdt ca cac bién déu c6 trung binh s§ hoc bang 0
(x_j =0,V} ). Khi @6 phuong trinh héi qui tuyén tinh gitia X; va X, va cac bién X,,..., X,, c6
thé dugc viét:

X =ax, +..+a,x, (9.3.9)

X, =bx;+..+b,x, (9.3.10)

Ky hiéu g, va g, tuong ting 1a thiang du ctia X, va X, déi véi cac bién X;,..., X,,, ta co:

qlle_)el’ q2=x2—)22 (9.3.11)

Khi d6 hé s6 tuong quan riéng r;s 3, ,, gitia X; va X, déi véi cac bién X;,..., X, 1a hé
s6 tuong quan gitia q; va q,, va dudc xac dinh béi hé thic:
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D12

n =
12.34..m
D, Dy,

Trong d6 Dy, D,;, D,, tuong Ging 1a phan phu dai s6 ctia cac phan ti R, R;;, R,, cua

(9.3.12)

ma trin tuong quan ma cic phén tl cia n6 1a cac moémen tuong quan gitia cac X; va X,

Lk=12,....m:

1

1 — —\ .
Rjk = ; (x[j —ijxtk —xk),J,k=1,2,...,m (9.3.13)
t=1
R, R, .. R,
R R .. R
(R,)=| ™ ™= 2’" (9.3.13)
le Rm2 Rmm

Mot cach téng quat, hé s6 tuong quan riéng 7y, 5., gita X; va X, d6i véi cac bién
X,,..., X,, con lai dugc xac dinh bdi:

Jk

D"Dkk

J

V1201, kLt lom =

7j,k=1)2)"')m (9-3-14)

Sau day 1a chuong trinh tinh hé s6 tuong quan riéng gifia hai bién d6i véi nhiing

bién con lai trong s6 m bién dudgc xét.

FUNCTION HSTQR (X,N,M,J,K)

! HAM NAY TINH HE SO TQUAN RIENG GIUA BIEN XJ VA XK
! KHI XET DONG THOI M BIEN X1,X2,...,XM

! INPUT: + X(N*M) MANG MOT CHIEU CHUA

! SO LIEU CAC BIEN

! + N DUNG LUONG MAU

! + M SO BIEN DUOC XET

! + J,K CHI SO BIEN DUOC TINH

! TUONG QUAN RIENG

'OUTPUT: HE SO TQUAN RIENG GIUA BIEN THU J VA THU K
!

REAL X (N*M), R(M*M), RT(M*M), TB (M)
CALL COVAR(X,N,M,R,TB)

RT=R

RJK=PPDS (RT,M, J,K)

RT=R

RJJ=PPDS (RT,M, J, J)

RT=R

RKK=PPDS (RT,M, K, K)
HSTQR=-RJK/ (SQRT (RJJ*RKK) )

RETURN
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END FUNCTION

9.3.3. Tinh hé s6 tuong quan boi

Gid st {X,,%0.... %0 t=1,2,...,n} 12 tap s6 litu quan tric thuc nghiém cta m bién
ngau nhién X,, X,,..., X,,. Tuong quan gitia X; véi tap cac bién con lai X,, X,,..., X,, dudc
goi 12 tuong quan bdi. Khi d6 hé s6 tuong quan béi gitia X, déi véi cac bién X,, X;,..., X, 12

hé s6 tuong quan gitia X, va x;, va duge xac dinh béi:

D
7 = [1- 9.3.15
1.234..m R.D, ( )

Trong d6 D la dinh thiic cia ma tran tusng quan

R, R, .. R
R, R, .. R

(R,)=| ™ ™= 2 (9.3.16)
R, R, .. R

va D;, 1a phan phu dai s6 caa phan ti R,,.
Sau d4y la chuong trinh tinh.

FUNCTION HSTQB (R,M,J)

! HAM TINH HE SO TQUAN BOI GIUA BIEN XJ VA TAP HOP
! M-1 BIEN X1,X2,X(J-1),X(J+1),..,XM

! INPUT: + X(N*M) MANG 1 CHIEU CHUA S/LIEU CAC BIEN
! + N DUNG LUON MAU

! + M SO BIEN DUOC XET

! + J CHI SO BIEN DUOC TINH T/QUAN VOI TAP

! M-1 BIEN CON LAI

! OUTPUT: HE SO TQUAN BOI GIUA BIEN THU J VA M—1
! BIEN KHAC

'

REAL X (N*M), R(M*M), RT(M*M), TB (M)
CALL COVAR(X,N,M,R,TB)

RT=R

RJJ=PPDS (RT,M, J, J)

RT=R

RR=DET (RT, M)

HSTQB=SQRT (1-RR/RJJ)

RETURN

END FUNCTION

9.4 PHUGNG PHAP SO

9.4.1. Tim nghiém phuong trinh

Trong muc nay ta sé& dé cap dén viéc lap chuong trinh tim nghiém ctia phuong trinh
F(x) = 0. Nghiém ctia phuong trinh 1 gia tri x, nao d6 ma F(x,) = 0. Néu F(x) 1a mot ham
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don gian ta c6 thé giai va tim duge nghiém ddng (x,) ctia né. Néu F(x) 1a mét ham phtc
tap, viéc tim nghiém ding ctia n6é gap rat nhiéu khé khian, va tham chi 1a khong tim dudgc
bing phuong phap giai tich. Trong trudng hgp dé ta c6 thé tim nghiém gin ding cta
phuong trinh bang cach lap chuong trinh cho may tinh. O vi du 4.3 ta da xét phuong
phap lip Newton dé tim nghiém gin ding cia phuong trinh, trong d6 cAn phai biét dao
ham cta ham F(x). Tuy nhién, trong nhiéu truong hop, viéc tinh dao ham cta ham F(x)
cling khéa phtc tap, nén ngudi ta thuong st dung phuong phap chia déi. Néi chung, du st
dung phuong phap nao, viéc tim nghiém phuong trinh F(x)=0 bang phuong phap s6 déu
gan lién véi su hdi tu nghiém. Thdi gian tinh ctia may ldc dé sé phu thudce vao toc d6 hoi
tu cua phuong phap. Vi du phuong phap lap Newton sé cho thdi gian tinh it hon so véi
phuong phép chia d6i, vi t6c d6 hoi tu cia né nhanh hon. Diéu kién héi tu c6 thé duge xac
dinh bdi cac chi tiéu sau:

a) |F(x,)| < Epsilon 9.4.1)
b) |xl. - x0| < Epsilon (9.4.2)
c) |xl. - xH| < Epsilon (9.4.3)

Trong d6 Epsilon 14 mot s6 duong vo cung bé tuy ¥, x, 14 nghiém chinh xac cua
phuong trinh, x; 14 cac gié tri c¢6 thé 14y lam x&p xi ctia nghiém. Ta thdy, chi tiéu a) chi
quan tAm dén dé chinh xac ctia ham, tic 1a x; dudc 14y 1am nghiém gan ding néu né lam
cho gi4 tri ham tai dé6 di nho; chi tiéu b) xem x; 12 nghiém gan ding néu né rat gan véi
nghiém thuc; con chi tiéu c) 18y x; lam nghiém gin ding néu né rat gan véi gia tri xap xi
0 budc trude d6. Ro rang ta khong hy vong tim duge nghiém chinh x4c cia phuong trinh,
bdi vi qué trinh ldp dé tim nghiém sé& két thuc néu chi tiéu hoi tu théa méan. Ta cing
chua biét truée nghiém chinh xac x, nén chi tiéu b) néi chung khong dugc sti dung trong
thuc té€. Sau day ta sé xét phuong phap chia doéi tim nghiém phuong trinh F(x)=0 khi st
dung céac chi tiéu a) va c).

Vé nguyén téc, dé tim nghiém cta phuong trinh F(x)=0, trudc hét ta nén khao sat
56 bo dé x4c dinh s6 nghiém ctia phuong trinh, cac khoang gia tri cia x ma nghiém c6 thé
nam trong nhiing khoang d6. Gia st ta xét mot khoang dudc giéi han bdi hai ddu mit Xz
va XR (diém bén trai va diém bén phai). Néu F(XL) . F(XR) <0 thi ton tai nghiém trong
khoang nay. Dé xac dinh nghiém, ta tién hanh chia d6i khoang (xz, xR) béi diém xC va
xét xem nghiém rdi vao khoang nao trong hai khoang trén bang cach xac dinh ddu cua
F(XL).F(XC) va F(XC).F(XR). Qua trinh ct tién hanh cho dén khi théa man chi tiéu
hdi tu nghiém.
SUBROUTINE NGHIEM CHIA DOI (XL, XR,EPSILON,X0, ERROR)
'Chuong trinh tim nghiem PT f (x)=0
! INPUT: + XL,XR: Khoang chua nghiem (neu cé)
! + EPSILON: Do chinh xac
! OUTPUT: + X0: Nghiem phuong trinh (neu co)

! + ERROR=.FALSE. neu cé nghiem,
! =.TRUE. neu khong co nghiem
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LOGICAL ERROR
REAL XL,XR,X0,EPSILON
REAL SS,FXL,FXR,FXO0
ERROR = .FALSE. ! C6 nghiém trong khoang (XL, XR)
IF (FF(XL)==0.) THEN ! Nghiém tai ddu mut trai
X0 = XL
RETURN
ELSE IF (FF(XR)==0.) THEN ! Nghiém tai dau mut phai
X0 = XR
RETURN
ELSE IF (XL==XR) THEN ! Hai ddu mut trung nhau va
ERROR = .TRUE. ! khoéng phai la nghiém
RETURN
ELSE IF(XL>XR) THEN ! D6i vi tri hai ddu mit
SS = XL
XL = XR
XR = SS
END IF
SS = 999. ! Khditao SS cho vong lip WHILE
DO WHILE (SS >= EPSILON)
X0 = (XR+XL)/2. ! Diém giita ciia khoang
FXO0=FF (X0)
FXL=FF (XL)
FXR=FF (XR)
IF (FX0 == 0) THEN ! Nghiém ding tai X0
EXIT
ELSE IF (FXL*FX0 < 0) THEN ! Nghiém 4 nta bén trai
XR = X0
ELSE IF (FXR*FX0 < 0) THEN ! Nghiém 4 ntia bén phai
XL = X0
END IF
SS = ABS(XR-XL) ! Chi tiéu hoi tu nghiém 1a c)
ENDDO
CONTAINS
FUNCTION FF (X)
REAL X

! Dinh nghia ham F(X) ¢ day !'!!
FF = X*X-5.*X+6.
END FUNCTION
END SUBROUTINE

Trong chuong trinh trén, néu muén st dung chi tiéu a) ta chi can thay ciu lénh gan
dé tinh SSbdi cau lénh

SS = ABS (FXR-FXL)

9.4.2. Tinh tich phan xac dinh
Trong muc nay ta sé xét phuong phap lap trinh tinh tich phan xac dinh:
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I= j F(x)dx (9.4.4)

O vi du 4.2, muc 4.5 ta da khao sat cach tinh tich phan nay bing phuong phap hinh
thang. Tuy nhién d6 12 mét cach tinh chua hiéu qua. Ban doc c6 thé stia d6i chuong trinh
theo thuat toan sau day, chay va so sanh két qua véi chuong trinh & vi du 4.2. Cling nhu
6 vi du 4.2, @€ tinh tich phan nay ta tién hanh chia doan (a,b) thanh N khoang bing
nhau béi cac diém chia x;, i=0,2,..., N. Khi d6, x,=a, x,, Xs,..., Xx—_s, %,=b. Ky hiéu d6 dai moi
khoang chia 1a Ax, ta c6 Ax = (b—a)/N. Tich phan I dugc x&p xi bdi téng dién tich cic hinh

thang giéi han bdi truc hoanh, dudng f(x) va cac duong thing x=x;.

1= e XG0+ £0)+ (@) £+t (£ i)+ £ 1)
Ax N-1
:T(f(a)+f(b)+22f(xf)j 9.45)

Khac v6i phuong phap hinh thang, phuong phap Simpson chia doan (a,b) thanh 2N
khoang bang nhau, va thay cho viéc néi cac diém f(x,) lién tiép bdi cac doan théng trong
phuong phap hinh thang, & diy ta sé x4p xi ting ba diém lién tiép bdi dudng parabol. Ky

N . R . N . < A X 2
hiéu cac diém chia 1a x;, i=0,1,2,..., 2N, (x,=a, x;, Xs,..., Xon.;, Xony=b), va d0 dai moéi khoang

chiala Ax = (b—a)/2N. Khi do6:

I={f()dx~ %[f(a) + S B)+2),(5,) +4Y. f(xz,-_o} (9.4.6)

Sau day la chuong trinh tinh tich phén xac dinh (9.4.4) theo phuong phap Simpson
viét duéi dang chuong trinh con ham.

FUNCTION SIMPSON (A, B, EP)

! Tinh tich phan xac dinh cua ham f(x) tu A den B

! INPUT: + A, B: Can duoi va can tren cua tich phan
! + EP: Do chinh xac

! OUTPUT: Gia tri cua tich phan

REAL A,B,DX,S1,S2,SS, EP

INTEGER N, I

N=20

sl =0.

DO
N=N+ 2
DX = (B - A)/(2*N)
s2 = 0.

DO I =1, N-1
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Ss =
DOI =1, N
SS = SS + FF(A + (2*I-1)*DX)
END DO
S2 = DX/3*(FF(A) + FF(B) + 2*S2 + 4*SS)
SS = ABS ((S2-S1)/s2)
IF (SS < EP) EXIT
S1 = s2
END DO
SIMPSON = S2
CONTAINS
FUNCTION FF (X)
REAL X
! DINH NGHIA HAM F(X) O DAY !!!

0.

FF = 1/SQRT (8*ATAN (1.)) *EXP (—0.5*X*X)
END FUNCTION
END FUNCTION

9.4.3. Sai phan httu han va dao ham
Gia st gia tri cia ham u(x) da biét tai nhiing diém roi rac cach déu nhau mot
khoang Ax. Khi d6 cac dao ham cta u(x) ¢6 thé nhan duge néu st dung sai phan hiiu han.

That vay, néu khai trién Taylor ham u(x) tai 14n can cta x ta dudc:

2 2 n n
uler Ay=u(eyr W) A8 dup A Al AT g 4
dxf, 1! dx”| 2! dx"| n!
hoac
du| Ax d’u| AX’ d"'u| Ax"
(x—t)=u(x)-—| —+— —+...+(=1)" 9.4.8
w2 Y e T O

T nhiing hé thtc nay ta ¢6 thé nhan duge cac cong thic tinh dao ham cta ham

u(x) sau:

1) Dao ham bac nhAt:

_ 2
du| _u(x+A0)-u(x) d “(zx)ﬂJr,“ (9.4.9)
dx|, Ax dx” 2!
_ _ 2
du| _u(x)-u(x-Av) d u(zx)£+,_, (9.4.10)
dx|, Ax dx* 2l
— — 3 2
dul et A)—ur=A) Hd M) A 9411
dx|, 2Ax dx 3t

Hay c6 thé viét dudi dang khac khi bd qua cac hang bac cao:
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du _ u(x+Ax) —u(x) +&(Ax) (9.4.9)
dx|, Ax
duj ) —ux=AY) |z (9.4.10)

dx Ax

du _ u(x+Ax)—u(x—Ax)
dx 2Ax

X

+&(Ax)’ (9.4.17)

trong dé a(Ax) va & Ax®) tuong tGing biéu thi sai s6 khi xac dinh dao ham va duge goi 1a sai
s6 bac nhat va sai s6 bac hai. Cac cong thiic (9.4.9"), (9.4.10") dudc goi 1a cac dao ham cé
d6 chinh x4c bac nhit, con (9.4.11") ¢6 d6 chinh x4c bac hai. Ba coéng thtic tucng ting nay
con dugc goi l1a cac so do sai phan tién, sai phan lui va sai phan trung tam.

Nhu vay, dé tinh dao ham bac nhat cla u(x) tai x theo (9.4.9) va (9.4.10) ta can

biét gia tri ctia ham tai x va tai mot diém 1an can trude hodc sau x, trong khi dé tinh theo
(9.4.17’) ta cAn biét ca hai diém l4n can trudc va sau x.

Tuong tu, bing cach khai trién Taylor ham u(x) & bén diém 14n cn ta ciing c6 thé
nhan dudc cong thiic tinh dao ham bac nhat ctia u(x) véi do chinh xac bac bon:
du
dx

:i[u(x+Ax)—u(x—Ax)}_l[u(x+2Ax)—u(x—2Ax)

(9.4.12)
3 2Ax 3 4Ax

2) Pao ham béc hai:

Céac cong thic tinh dao ham bac hai ctia u(x) cting ¢6 thé nhan dude bing cach khai
trién thanh chudi Taylor ham u(x) tai cic 14n can x. Ty theo cach biéu dién, ta c6 thé cé
cac cong thiic tinh véi d6 chinh xac khac nhau. Sau diy 1a hai cong thiic thuong dung:

— Do chinh xac bac hai:

d’u| _u(x+Ax) - u(x - Ax) — 2u(x)
dx2| Ax?

X

+&(Ax?) (9.4.13)

— D6 chinh x4c bac bén:

dx? _E

——u(x)+ —[u(x +Ax) —u(x— Ax)]—

d’u 1{1 4
5 3

(9.4.14)
- é[u(x +2Ax) —u(x — 2M)]} +&(Av)*

Sau day la hai chuong trinh tinh dao ham bac nhat va bac hai cia ham u(x) cho tai
n diém cach déu nhau. Trong chuong trinh tinh dao ham bac nhat, tham s SODO cho
phép lua chon mét trong bon so d6 da trinh bay véi cac dd chinh xac khac nhau. Ngoai ra,
chuong trinh con dua vao tiy chon CYC cho diéu kién bién 1a tuan hoan hoic khong tuan

hoan.
SUBROUTINE DH1 (U,UX,N,DX,SODO,CYC)

! CHUONG TRINH TINH DAO HAM BAC NHAT CUA HAM U (X)
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! INPUT: + U(N) MANG 1 CHIEU CHUA GIA TRI CUA U (X)
! + N: SO DIEM CO GIA TRI CUA U (X)
! + DX: DO DAI KHOANG CHIA CUA X
! + SODO: =1 SAI PHAN TIEN
! =2 SAI PHAN LUI
! =3 SAI PHAN TRUNG TAM DCX=2
! =4 SAI PHAN TRUNG TAM DCX=4
! + CYC: = .TRUE. NEU BIEN TUAN HOAN
! = .FALSE. NEU BIEN KHONG TUAN HOAN
! OUTPUT: UX: DAO HAM CUA U (X)
! SODO=1,CYC=.FALSE.: UX(1:N-1)
! SODO=2,CYC=.FALSE.: UX(2:N)
! SODO=3,CYC=.FALSE.: UX(2:N-1)
! CYC=.TRUE.: UX(1l:N)
!
INTEGER N,SODO, N1,N2,N3
LOGICAL CYC
REAL U(N) ,UX(N),C1l,C2,DX2,DX4
SELECT CASE (SODO)
CASE (1)
DO I=1,N-1
UX(I) = (U(I+1)-U(I))/DX
ENDDO
IF (CYC) UX(N) = UX(1)
CASE (2)
DO I=2,N
UX(I) = (U(I)-U(I-1))/DX
ENDDO
IF (CYC) UX(1l) = UX(N)
CASE (3)
DX2=2*DX
DO I=2,N-1
UX(I) = (U(I+1)-U(I-1))/DX2
ENDDO
UX(1l) = (U(2)-U(1))/DX
UX(N) = (U(N)-U(N-1))/DX
IF (CYC) THEN

UX(1l) = (U(2)-U(N-1))/(2*DX)
UX(N) = UX(1)

END IF

CASE (4)

N1 = N-1

N2 = N-2

N3 = N-3

cl = 4./3.

c2 = 1./3.

DX2 = 1./(2.*DX)
DX4 = 1./ (4.*DX)
DO I = 3, N2
UX(I) = Cl*((U(I+1l)-U(I-1))*DX2) &
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-C2* ((U(I+2)-U(I-2))*DX4)

ENDDO
IF (CYC) THEN
UX(2) = C1*((U(3)-U(1))*DX2)-C2 &
*((U(4)-U(N-1)) *DX4)
UX(1) = Cl*((U(2)-U(N-1))*DX2)-C2 &
*((U(3)-U(N-2))*DX4)
UX(N) = UX(1)
UX (N-1)= C1* ( (U(N)-U(N-2))*DX2)-C2 &
*((U(2)-U(N-3)) *DX4)
END IF
END SELECT

END SUBROUTINE

SUBROUTINE DH2 (U,UX,N,DX,SODO)

! CHUONG TRINH TINH DAO HAM BAC HAI CUA HAM U (X)
! INPUT: + U(N) MANG 1 CHIEU CHUA GIA TRI CUA U (X)
! + N: SO DIEM CO GIA TRI CUA U(X)

! + DX: DO DAI KHOANG CHIA CUA X

! + SODO: =1 DO CHINH XAC BAC 2

! =2 DO CHINH XAC BAC 4

! OUTPUT: UX: DAO HAM CUA U (X)

! SODO=1: UX(2:N-1)

! SODO=2: UX(3:N-2)

INTEGER N, SODO

REAL U(N),UX(N), DX

REAL DX2,C15,C43,C12

DX2=DX*DX
SELECT CASE (SODO)
CASE (1)
DO I=2,N-1
UX(I) = (U(I+1)-U(I-1)-2.*U(I))/DX2
ENDDO
CASE (2)
Cc15=1./5.
Cc43=4./3.
cl2=1./12.
DO I=3,N-2
UX(I)=(-C1l5*%U(I)+C43* (U(I+1)-U(I-1)) &
-C12* (U(I+2)-U(I-2)))/DX2
ENDDO
END SELECT

END SUBROUTINE
!

9.4.4. Toan t& Laplaxian

Gia st u(x,y) 1a ham hai bién d6i véi x va y. Khi d6 hé thiic:
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o’u u )
ox~ Oy

dudgc goi la Laplaxian ctia ham u(x,y). DAy 1a mot trong nhiing toan té duge dung kha phd

Vzu(x,y) =

bién trong mot s6 linh vuc.

Pé xac dinh toan ti nay, ham u(x,y) thuong duge cho trén mot hé thong ludi diéu
hoa ctia cic bién x va y: u; = u(x,y,), trong d6 cac (x,y;) 1 cc diém nit lusi. Gia thiét
khoang céch gita cac nut luéi khéng déi va bing A theo ca chiéu x va y. Khi d6, bing
phép khai trién Taylor 1an can diém (x,y) va thuc hién cac phép bién d6i don gian ta cé

thé nhan dugc cac céng thic tinh Laplaxian cta u(x,y) sau day:
1) So @6 5 diém, d¢ chinh xac bac hai:
) 1
Vu =h—z[u(x,y+h)+u(x—h,y)+u(x,y—h)+

u(x+h, y) — 4@u(x,y)]|+ e(h*)

2) So d6 9 diém, d6 chinh x4c bac hai:

(9.4.16)

Viu= #[4{4u(x +hy)+u(x—hy)+u(x,y+h)+u(x,y- h)}+

+uCe+h,y+h)+u(x—h,y+h)+u(x+h,y—h)+

(9.4.17)
+u(x—h,y—h)- 20u(x,y)}]+ g(hz)

Chuong trinh tinh toan ti Laplaxian theo cac so do trén dugc trinh bay duéi day.

SUBROUTINE LAPLA52 (U,LAPU,H,N,M)

! CHUONG TRINH TINH LAPLAXIAN CUA U(X,Y)

! THEO SO DO 5 DIEM, DO CHINH XAC BAC 2

! INPUT: + U(N,M) GIA TRI CUA U

! + N,M SO DIEM NUT THEO X VA Y

! + H KHOANG CACH GIUA CAC DIEM NUT
! OUTPUT: LAPU(2:N-1,2:M-1) LAPLAXIAN CUA U
INTEGER N,M

REAL U(N,M) ,LAPU(N,M) ,H

INTEGER IP1, IM1, JP1, JM1

N1=N-1
M1=M-1
DO I=2,N1
DO J=2,M1
IP1=I+1
IM1=I-1
JP1=J+1
JM1=J-1
LAPU(I,J)=(U(IP1,J)+U(IM1,J)+U(I,JP1l) &
+U(I,JM1)-4.*U(I,J)) /H**2
ENDDO
ENDDO
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RETURN
END SUBROUTINE

SUBROUTINE LAPLA92 (U,LAPU,H,N,M)
! CHUONG TRINH TINH LAPLAXIAN CUA U(X,Y)

! THEO SO DO 9 DIEM, DO CHINH XAC BAC 2
! INPUT: + U(N,M) GIA TRI CUA U

! + N,M SO DIEM NUT THEO X VA Y

! + H KHOANG CACH GIUA CAC DIEM NUT
! OUTPUT: LAPU(2:N-1,2:M-1) LAPLAXIAN CUA U
INTEGER N,M

REAL U(N,M) ,LAPU(N,M) ,H
INTEGER IP1, IM1, JP1, JMl

N1=N-1
M1=M-1
DO I=2,N1
DO J=2,M1
IP1=I+1
IM1=I-1
JP1=J+1
JM1=J-1
LAPU(I,J)=(U(IP1,JP1)+U(IP1,JM1)+U(IM1,JP1l) &
+U(IM1,JM1)+4.* (U(IP1,J)+U(IM1,J)+U(I,JPl) &
+U(I,JM1))-20.*U(I,J))/(6.*H**2)
ENDDO
ENDDO
RETURN
END SUBROUTINE

9.4.5. Giai phuong trinh truyén nhiét
Bai toan truyén nhiét trén thanh ciing 1a mot trong nhiing bai toan kha phd bién.
Phuong trinh truyén nhiét dang téng quat c6 thé duge viét dudi dang:
ou 0 oU
v _ —(A—J (9.4.18)
o ox\ oOx
trong d6 A 1a hé s6 dAn nhiét, ¢ 1a thoi gian, x 1a toa d0 cac diém trén thanh. Néu A 1a
hing s6, phuong trinh (9.4.18) ¢6 thé duge viét lai:
ou  o'U
Y
ot ox

(9.4.19)

Dé don gian trong trinh bay, ¢ day ta gia thiét A=1, va do d6 phuong trinh truyén

nhiét sé& c6 dang don gian:
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o _ou

9.4.20
o  ox? ( )

Gia st xét su truyén nhiét trén thanh dong nhat c6 d6 dai hitu han bing L. Bai
toan yéu cau xac dinh su phan bo cua U theo thdi gian ¢ va vi tri trén thanh x, ttic xac
dinh ham U(x,t). Dé giai bai toan bing phuong phap sai phan hiiu han, ta chia thanh
thanh cac doan déu nhau Ax=h. Ky hiéu buéc thoi gian tich phan la Az=k. Khi d6 tai
diém x; va thoi diém ¢; ta c6 Ulx,t) = Ulih,jk) = Uy, v6i i,j=0,1,2,... Goi u; 12 x&p xi caa U
tai (x,,), ta cAn tim tat ca cic u; tai cAc diém nut (x,¢). Thuat toan dé giai bai toan c6 thé
dugc md ta nhu sau.

X4p x1 cac dao ham hai vé ctia (9.4.20) bdi cac sai phan hiiu han, ta cé:

oUu _ ui,j+1 _ui,j

9.4.21
ot k ( )

Tai thoi diém t;

U  u,,  +u,_,  —2u,,
. L hzl" . (9.4.22)

Tai thoi diém bt

2
QU Uy Uiy g =2, 4y
ox’ "

(9.4.23)

Cong tting vé (9.4.22) va (9.4.23) ta dugc:

o’U 1

= +u —2u,.,j) (9.4.24)

(ui+1,j+1 FUpy g =2, Y,

i,j+1 i+l,j

Ky hiéu r = % , ké&t hop (9.4.21) va (9.4.24) ta dudc:

—TU_y gt 2+ 2r)ui,j+1 T Uy S TU T (2- 27")”i,j + I,

(9.4.25)
Néu khoang thdi gian tich phan 1a T, thi s6 buéc thoi gian tinh sé 1a NT = T'/k. Vi
do dai thanh 1a L nén s6 khoang chia trén thanh sé 14 NX = L/h. Do d6 i=0,1,2,...,NX,
J=0,1,2,...,.NT. T (9.4.25) ta c6 hé phuong trinh:

=1y 2+ 2”)“1,,,41 —TUy =Ty 2- 2”)“1,f +u,
—rUy Tt 2+ 2}’)14”+1 —TUy = TU (2- 2r)u2’j iy

—ruy , t 2+ 2r)u3!j+1 — Uy, =TUy + 2- 2r)u3!j +u, (0.4.26)

TUpe 5 T 2+ 2r)uNx—l,j+l T U ST UN 5t

+(2- 2r)uNx_1,j iy,
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Hé gom NX-I phuong trinh, véi NX-1 4n s6 1a cac gia tri U, (i=1,...,.NX-1) tai thoi

diém t,,1, trong do cac gia tri u,; cia bude thoi gian trude duge xem 1a da biét.

Khi cho trude cac gia tri trén bién w,;,; V& uyx,,;, ma tran cac hé s6 vé trai cua hé

(9.4.26) 1a m6t ma tran ba ducng chéo c6 dang:

(2+2r) -7 0 0
—r 2+2r) —-r 0
A= (9.4.27)
0 0 -r (2+2r) —-r
0 0 0 -r (2+2r)

Day 12 mot ma tran dang “ba dudng chéo”, nghia 14 ma tran trong dé chi c6 cac

phan ti thudc duong chéo chinh va hai day trén va duéi né 1a khac khong.
Duéi dang ma tran, hé (9.4.26) c6 thé duge viét:

(2+2r) —r 0 0

U j

-7 2+2r) —-r 0 T
0 0 —r (2+2r) —r |Mw2ja
0 0 —r  (24+2r) \¥nx-1,/+1

rug ; +(2=2r)u  +u,  +rug
ru, ;+(2=2r)u, ; +us
- (9.4.28)
Ty, 5+ (2- 2r)uNx—2,j FUpy

Py, 5+ 2- 2r)uNx_1,j Fy, Ty

Dé giai hé nay ta can biét gia tri caa Ulx, t) tai moi x khi ¢=0 (j=0, diéu kién ban
dau) va tai moi ¢ khi x nhan gia tri hai dau mut (x=0 va x=L, ttic i=0 va i=NX — diéu kién
bién). Khi da biét u taij=0 va u tai i=0 va i=NX, vé& phai cua hé sé dugc xac dinh. Giai hé
ta s& nhan dugc u;; (tai budc thoi gian j=1). Sau khi nhan dudc cac u,;, thay vao vé phai
va giai hé ta sé nhan duge u,,. Qua trinh ct tiép tuc cho dén khi nhan duge u; vy 1a gia tri
cua u tai buée thoi gian cudi cing.

Cubi cung ta c6 cac buée gidi nhu sau.

1) X4ac dinh gia tri d6 dai thanh L, @6 dai khoang chia A, khoang thdi gian tich phan
T va budc thoi gian k

2) Tinh s6 khoang chia theo x: NX = L/h, va s6 buéc tich phan thoi gian NT = T/k

3) Tinh gia tri caar = k/h?

4) Xac dinh ba duong chéo cia ma tran A (9.4.27)
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5) Xac dinh diéu kién ban dau U(0:NX, 0) va cac diéu kién bién U(0, 0:NT), U(NX,
0:NT). Néu nhiing diéu kién nay dudc cho dudi dang cac biéu thic giai tich ta phai tinh
gia tri ctia chung tai cac diém roi rac, tdc la tinh cac gia tri u; )=U(x,0), u,;=U(0,t),
unx=U(L), i=0,1,2,..,.NX, j=0,1,2,....NT. Trong thuc t&, diéu kién ban dau va diéu kién
bién duge cho bdi tap cac gia tri roi rac cua u: {Ugg Usge., Unxols Lo Uoses UonTt VA
{Unxor UNX 15-+-> uNX,NT}~

6) Thuc hién vong lap tich phan thoi gian:

a) Xudt phat ttj=0

b) Tinh vecto vé& phai G(1:NX-1) taij

¢) Giai hé dé xac dinh U(1:NX, j+1)

d) Néu j<NT thi tangj 1én I don vi

e) Quay lai budc b)

Qua trinh lip ct tiép tuc cho dén khi j=NT thi két thic.

DPé minh hoa ta sé khao sat vi du sau day. Gia st L =1 (0<x<1),h=0.1va k=
0.01, khi d6 r = k/h® = 1. S6 khoang chia theox 1a NX=1/0.1=10 (i = 0,1,...,10).

— Diéu kién bién duge chon 1a: U(0, ¢) = U(1, t) = 0 hay u,,; = uyx,; = 0 (v6i moi j)

2x, 0<x<1/2

— Diéu kién ban dau la: U(x,0) =
2l-x), 1/2<x<1

Hayu,,=1{0, 0.2, 04, 0.6, 0.8, 1.0, 0.8, 0.6, 0.4, 0.2, 0 }.
Khi dé6 ta c6 chuong trinh tinh nhu sau.

PROGRAM PT Truyen Nhiet

IMPLICIT NONE

INTEGER N, NT

REAL, ALLOCATABLE :: A(:), B(:), C(:), &
G(:), U(:,:), UX(:)

INTEGER I, J

REAL H, K, R, T, L, X

L =1. ! Djdaithanh
K = 0.01 ! Budc thoi gian

H = 0.1 ! Khoangchia theo x

R =K/ H ** 2

N = NINT(L/H) ! S6 khoang chia theo x
NT = 100 ! S6 buéc tich phan

ALLOCATE (A(2:N-1), B(1:N-1), C(1:N-2), &
G(1:N-1), U(O:N,0:NT), UX(1:N-1))

A = -R ! Xac dinh ba dudng chéo ctia A
B=2+2 * R
C = -R
DOI =0, N ! Diéu kién ban dau
X = I*H
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U(r,0) =2 * X
IF (X > 0.5) U(I,0) = 2*(1-X)

END DO
U(0,:) = 0. ! Diéu kién bién
U(N,:) = 0.
T=0
PRINT " (11F7.4)", (I * H, I = 1, N-1)
DO J = 1, NT ! Thoi diém tich phan

G =R * (U(0:N-2,0) + U(2:N,0)) + &

(2 - 2 *R) * U(1:N-1,0) ! V& phai

G(l) = G(1) + R * U(0,J)
G(N-1) = G(N-1) + R * U(N,J)

CALL BaDuongCheo( A, B, C, UX, G )
U(l:N-1,J) = UX
U(1:N-1,0) = UX
END DO
DO J=1, NT
PRINT " (11F7.4)", U(1l:N,J)
ENDDO
CONTAINS
SUBROUTINE BaDuongCheo ( A, B, C, X, G )
IMPLICIT NONE

REAL B(:) ' DPuong chéo chinh
REAL A(2:) ' DPuong chéo duéi
REAL C(:) ' Duong chéo trén
REAL, INTENT (OUT) :: X(:) ! An

REAL G(:) ! V& phai

REAL W( SIZE(B) ) ! Mang lam viéc trung gian
REAL T

INTEGER I, J, N
N = SIZE(B)
W =B
DOI =2, N
T = A(I) / W(I-1)
W(I) = W(I) - C(I-1) * T
G(I) = G(I) - G(I-1) * T
END DO
X (N) G(N) / W(N)
DO I =1, N-1
J = N-I
X(J) = (G(J) - C(J) * X(J+1)) / W(J)
END DO
END SUBROUTINE BaDuongCheo
END

Trong chuong trinh trén, thu tuc BaDuongCheo la chuong trinh con trong giai hé

phuong trinh dai s6 tuyén tinh ma ma tran hé s6 vé trai 1a ma tran “ba duong chéo”.
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9.4.6. Xay dung cd sé dit liéu

C6 rat nhiéu phan mém chuyén dung vé co sé dii liéu hién dang duge luu hanh. Mbi
mot co s6 dii liéu déu c6 mot kiéu cau truc dit lidu riéng, néi chung khéng giéng nhau. Va
do d6, trong nhiéu trudng hop ta khong thé truy cap dude cac co sé dit liéu nay bing
Fortran. Bdi vay ta can phai xay dung co sd dii liéu cho riéng minh. Trong muc nay ta sé
tim hiéu cach xay dung mot co sé dit liéu bang ngén ngii Fortran.

Viéc xay dung mot co sé dit liéu c6 thé bao gdm céc nhiém vu sau:

1) Tao mét cau tric di liéu. Tay thude vao tiing muc dich cu thé ciing nhu yéu ciu
luu trit, khai thac théng tin, cdu trdc dit liéu cAn phai bao dam cic nguyén tic: ré rang,
diy dua, dé truy cap va chiém it khong gian bo nhé nhat (cd bé nhé trong va bd nhé
ngoai). Thuc chat day 1a giai doan thiét ké& cau tric co s6 dii liéu.

2) Xay dung chuong trinh quan tri, khai thac di liéu. Day 12 mot bd chuong trinh
cho phép thuc hién cic chiic ning tao mdi, caAp nhat, b6 sung, stia chita, hién thi va két
xudt thong tin tir co 6 dii liéu. Trong nhiéu trudng hop bd chuong trinh nay con c6 thé cé
cac chiic nang tinh toan, xu 1y dii liéu. P& c6 dude mot bd chuong trinh hoan thién, ta can
phai tién hanh viéc phan tich, thiét k& chuong trinh mot cach ky ludng, ty my, va c6 thé

cin c6 ca nhiing thuat toan téi uu.

3) T6 chtic luu tri di liéu. Néu khéi lugng dit liéu 16n, van dé t6 chie luu trit 1a rat
quan trong, vi né lién quan dén su an toan, kha nang bao mat (néu can), tinh thuan tién
trong truy cap, khai thac,... C6 1& day 1a van dé ma ngudi xay dung co sd dii liéu can phai
ludng duge trude khi bat tay vao thiét k&, xay dung.

O day ta s& chi dé cap d&n mot s6 khia canh rat nhé lién quan dén nhiém vu tht
hai. Hon niia, ta cting sé chi k&t hop kiéu di liéu c6 c&u tric TYPE véi céc file truy cap
truc ti€p va xay dung mot chuong trinh minh hoa nhiing nguyén téc cd ban khi thiét lap,

hién thi va cap nhat co s6 di liéu.

Gia st ta muon thiét 1ap mot co sd dii liéu vé sinh vién, trong d6 théng tin day du
cta mdi sinh vién dudc mé ta bang mot ban ghi. D& don gian, ta gia thiét thong tin vé
mbi sinh vién chi bao gom ho tén va mot s6 nguyén chi diém thi nao dé. Trén thuc té&,
thong tin mé ta diy dt vé mot sinh vién kha phtc tap, vi du diém c6 thé duge mé ta béi
mot mang hodc mot cidu tric nhu da thay 6 chuong truée, nhung vi muc dich cta ta chi
tap trung vao viéc xay dung co s6 dii liéu, nén néu dua vao qua nhiéu thong tin sé lam
phtic tap chuong trinh mét cach khéng can thiét. Ban doc c¢6 thé tu phat trién né cho
riéng minh.

Gia st cau truc di liéu cua mot ban ghi trong co s6 di liéu duge khai bao boi:

TYPE MauHSSV
CHARACTER (NameLen) Name
INTEGER Mark
END TYPE MauHSSV
Ta can phai tao ra mét s§ chuong trinh con dé doc va ghi cac bién ctia cdu tric nay

do1 véi file truy cap truc ti€p. Mudén vay, trudc hét ta phac thao mot “khung” chuong
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trinh bao gdém chuong trinh chinh va cic chuong trinh con ¢6 thé c6. Noi dung chi tiét caa
chuong trinh sé dudc viét dan dan. Ngoai ra, dé tién trinh bay, cac chuong trinh con déu
dugc khai bao nhu 1a nhiing chuong trinh con trong, va file chi dudec mé mét 1an ngay dau
chuong trinh chinh va sé dudc déng lai trude khi két thic chuong trinh. Trong thuc té,
cac chuong trinh con nén dudc t6 chiic thanh modul véi mot s6 khai bao bién toan cuc,
nhu dinh nghia kiéu di liéu (TYPE), tén file,... Trong trudng hgp d6, mdi chuong trinh
con khi thao tac véi file c6 thé mé va déng file ngay trong dé6. Cé thé phac hoa chuong
trinh nhu sau:

PROGRAM HO_SO_SINH_VIEN
IMPLICIT NONE
INTEGER, PARAMETER :: NamelLen = 20
TYPE MauHSSV
CHARACTER (Namelen) Name
INTEGER Mark
END TYPE MauHSSV
TYPE (MauHSSV) Student
INTEGER EOF, Reclen, RecNo
LOGICAL IsThere
CHARACTER (NameLen) FileName
CHARACTER Ans
CHARACTER (7) FileStatus
CHARACTER (*), PARAMETER :: NameChars = &
" abcdefghijklmnopgrstuvwxyz” &

“ABCDEFGHIJKLMNOPQRSTUVWXYZ"
|

INQUIRE (IOLENGTH = Reclen) Student
WRITE (*, "('Ten File: ')", ADVANCE = "NO")
READ*, FileName
INQUIRE (FILE = FileName, EXIST = IsThere)
IF (IsThere) THEN
WRITE (*, " ('File dang ton tai. &
Xoa va Thay the? (Y/N)? ')", &
ADVANCE = "NO")
READ*, Ans
IF (Ans == "Y") THEN
FileStatus = "REPLACE" ! Xoa file va tao méi
ELSE
FileStatus
END IF
ELSE
FileStatus = "NEW" ! File khong tén tai. Tao file méi.
END IF
OPEN (1, FILE FileName, STATUS = FileStatus, &
ACCESS = 'DIRECT', RECL = Reclen)
Ans = "" ' Khdi tao gia tri bing trong rong
DO WHILE (Ans /= "Q")
PRINT*
PRINT*, "A: Them ban ghi moi"

"oLD" ! Cap nhat vao file ct
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PRINT*, "D: Hien thi tat ca cac ban ghi"
PRINT*, "Q: Thoat"
PRINT*, "U: Cap nhat ban ghi dang co"
PRINT*
WRITE (*, " ('Ban chon? (ENTER): ')", &
ADVANCE = "NO")
READ*, Ans
SELECT CASE (Ans)
CASE ("A", "a")
CALL ThemBanGhi
CASE ("D", "d")
CALL HienThi
CASE ("U", "u")
CALL CapNhat
END SELECT
END DO
CLOSE (1)
CONTAINS
SUBROUTINE ThemBanGhi

é&éROUTINE HienThi
éﬁéROUTINE DocSoNguyen ( Num )
ét.:l];ROUTINE XoaDauCach( Str )
éﬁéROUTINE CapNhat

END

Trong chuong trinh trén, 6 dai trudng Name cia MauHSSV dugde khai bao 1a hang
vi n6 sé dugc st dung trong cac khai bao khac niia. Bién co ban trong chuong trinh 1a
Student c6 kiéu dit liéu MauHssV. Cau lénh INQUIRE dé xac dinh d¢ dai ban ghi cho
cau lénh OPEN sau d6. Chuong trinh sé dung héi thoai dé ngusi st dung nhép tén file.
Cau lénh INQUIRE tiép theo xac dinh xem file c6 ton tai khéng. Tuy thudc vao trang thai
ton tai cua file ma tham s6 STATUS trong lénh OPEN sé md file cho hgp 1.

Doan chuong trinh tiép theo tao thuc don (Menu) dang d6i thoai, cho phép ngudi st
dung lya chon céng viéc sé lam. Trong thuc don ctia chuong trinh ngudi st dung c6 thé g
ky tu in thuong hodc in hoa. Tuy nhién, s& thuan 1lgi hon néu ta xay dung thém mot
chuong trinh con déi chit thuong thanh chi hoa nhu sau.

FUNCTION ChToUpper( Ch )
! Chuong trinh doi chu in thuong thanh chu in hoa
CHARACTER Ch, ChToUpper
ChToUpper = Ch
SELECT CASE (Ch)
CASE ( "a":"z" )
ChToUpper = CHAR( ICHAR(Ch) + &
ICHAR("A") - ICHAR("a") )
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END SELECT
END FUNCTION ChToUpper

Chuong trinh con ThemBanGhi 1am nhiém vu chén thém mét ban ghi méi vao cudi
file dii liéu dang ton tai hodc chén vao ddu mét file méi.

SUBROUTINE ThemBanGhi

RecNo = 0
EOF = 0
DO WHILE (EOF == 0)
READ( 1, REC = RecNo+l, IOSTAT = EOF )
IF (EOF == 0) THEN
RecNo = RecNo + 1
END IF
END DO

RecNo = RecNo + 1
Student = MauHSSV( "a", 0 )
DO WHILE ((VERIFY( Student % Name,NameChars )== 0))
PRINT*, "Cho ten SV: "
READ " (A20)", Student % Name
IF (VERIFY (Student % Name,NameChars ) == 0) THEN
PRINT*, "Mark: "
CALL DocSoNguyen( Student % Mark )
WRITE (1, REC = RecNo) Student
RecNo = RecNo + 1
END IF
END DO
END SUBROUTINE ThemBanGhi

Vi Fortran khong c6 kha ning xac dinh s6 ban ghi trong file, nén ta phai thuc hién
viée “doc b qua” cac ban ghi dé nhan biét s6 ban ghi nay. Cach doc b qua nay khéong tén
nhiéu thoi gian. S6 ban ghi sé duge xac dinh bdi bién RecNo trong vong lip DO WHILE.
Cau lénh WRITE sé ghi vao file toan b thong tin cia mot sinh vién chiia trong ban ghi.
Chuong trinh con DocSoNguyen dudge goi dé nhap diém 1a mét s6 nguyén hgp 16. Chuong
trinh con HienThi st dung vong lip DO WHILE dé doc va hién thi néi dung file. Chuong
trinh con CapNhat thuc hién viéc tim tén mét sinh vién va stta d6i noi dung thong tin vé
sinh vién nay. Trong trudng hop & day, thong tin chi c6 mot trusng diém (Mark). Chuong
trinh con XoaDauCach dung dé xé6a bd cac d&u cach (néu cé) trong bién dua vao dé tim

(tén sinh vién) va trudng Name cta ban ghi &€ dam bao viéc so sanh hai xau ky tu.

SUBROUTINE DocSoNguyen( Num )
INTEGER Err, Num
Err =1
DO WHILE (Err > 0)
READ (*, *, IOSTAT = Err) Num
IF (Exrr > 0) PRINT*, "Sai du lieu! Vao lai."
END DO
END SUBROUTINE DocSoNguyen

SUBROUTINE HienThi
RecNo =1
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EOF = 0

DO WHILE (EOF == 0)
READ (1, REC = RecNo, IOSTAT = EOF) Student
IF (EOF == 0) THEN
PRINT " (A20, I3)", Student
END IF
RecNo = RecNo + 1
END DO

END SUBROUTINE HienThi

SUBROUTINE CapNhat

CHARACTER (NameLen) Item, Copy
LOGICAL Found

Found = .false.

EOF = 0

PRINT*, "Sua diem cho ai?"
READ " (A20)", Item

CALL XoaDauCach( Item )

RecNo =1

DO WHILE (EOF == 0 .AND. .NOT. Found)
READ (1, IOSTAT = EOF, REC = RecNo) Student
IF (EOF == 0) THEN

Copy = Student % Name
CALL XoaDauCach( Copy )
IF (Item == Copy) THEN
Found = .true. ' Tim thay
PRINT*, 'Found at recno', RecNo, &
' Enter new mark:'
CALL DocSoNguyen( Student % Mark )
WRITE (1, REC = RecNo) Student
! Ghi vao file

ELSE
RecNo = RecNo + 1
END IF
END IF
END DO
IF (.NOT. Found) THEN
PRINT*, Item, ' Khong tim thay...'
END IF

END SUBROUTINE CapNhat

SUBROUTINE XoaDauCach( Str )
CHARACTER (*) Str

INTEGER I
I =1
DO WHILE (I < LEN_TRIM( Str ))
IF (Str(I:I) == " ") THEN
Str(I:) = Str(I+1l:)
ELSE
I=I+1
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END IF
END DO
END SUBROUTINE XoaDauCach
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BAI TAP CHUGNG 9

9.1 Viét chuong trinh nhap vao moét mang moét chiéu gobm N phan ti 1& nhiing s6
thuc chtta gia tri quan tric cia mdt bién ngiu nhién. Tinh cac dic trung trung binh s6
hoc, phuong sai, d6 léch chuéin, d6 bat d6i xiing, trung vi va cac td vi cta chudi. In két

qua theo qui cach mbi mot dic trung trén mot dong v6i nhiing chi thich hop 1y.

9.2 Cho file s6 liéu dang TEXT chiia két qua quan tric caa cac bién X, X, ..., X,,.
C4u tric file nhu sau. Dong 1 1a tiéu dé md ta ndi dung file. Dong 2 1a hai s6 nguyén
duong (N, M) chi s6 1an quan tridc (N — dung lugng mau) va s6 bién (M). Cac dong tiép
theo mdi dong chita M s6 thuc 1a gia tri quan tréc x;;, Xy, ..., %, 1an thii i ((=1,2,...,N) caa
cac bién X, X,, ..., X,,, cac gia tri dugc viét cach nhau it nhat mot dau cach. Hay doc file
s6 liéu va tinh cac dic trung thong ké cua cac bién X, X,, ..., X,,: trung binh s6 hoc, trung
vi (median), phuong sai, d6 léch chuén, cac mémen géc va momen trung tam bac 2, 3, 4.

In két qua vao mot file méi duéi dang thich hop.

9.3 Ciing véi file s6 liéu nhu 6 bai tap 9.2, hay viét chuong trinh tinh: Trung binh s6
hoc, d6 1éch chuéin cta céc bién X, X,, ..., X,, va cAc ma tran tuong quan, ma tran tuong

quan chuén héa ctia ching. In két qua vao mot file méi.

9.4 Cho file s6 liéu dang TEXT chtia két qua quan tric cta bién Y (bién phu thudc)
va cac bién X, X,, ..., X,, (bién doc 1ap). Cau tric file nhu sau. Dong 1 1a tiéu dé mo6 ta noi
dung file. Dong 2 1a hai s6 nguyén duong (N, M) chi s6 1lan quan tric (N — dung lugng
mau) va sd bién doc 1ap (M). Cac dong tiép theo mdi dong chita M+1 s6 thuc la gia tri
quan tric y, X, Xis ..., X, 1an thi i (=1,2,...,N) cta cac bién Y, X, X,, ..., X,,, cac gia tri
dugc viét cach nhau it nhat mot ddu cach. Hay viét chuong trinh doc file s6 liéu va tinh:
Trung binh s6 hoc va d6 léch chuén ctaa cac bién Y, X, X,, ..., X,,, cAc hé s6 ay, ay, ..., a,,
cua phuong trinh hoi quiy = a, + a,x; + ... + @,X,,. In két qua vao file méi.

9.5 Cho ham s6 f{x) = 3sin2x. St dung cong thic giai tich va cac so d6 sai phan véi
d6 chinh xédc bac nhéat: f(x)=(fx+4x)f(x))/ Ax; 80 chinh x4c bac hai: f(x)= (flx+ax) —
flx—Ax)) /2Ax; va dd chinh xac bac bon: f(x)= (4/3) (flx+Ax) — flx-Ax) | 24c — (1/3)
(f(x+24x) — f(x24x)) | 4Ax, tinh dao ham bac nhat cia ham s6 trén doan [-7/2; 7/2]. Lay
Ax = 0.1 radian. In két qua vao mot file méi duéi dang (cot cudi cuing 1a gia tri dao ham

tinh theo cong thtc giai tich):

DAO HAM BAC NHAT CUA HAM SO F(X) = 3*SIN(2*X)

X DH1_1 DH1_2 DH1_4 ANAL

216



9.6 Cho ham s6 f{x) = 2cosx. St dung cong thiic giai tich va cac so d6 sai phan véi do
chinh x4c bac hai va d6 chinh x4c bac bén, tinh dao ham bac hai cia ham sé trén doan
[-z; #]. Lay Ax = 0.1 radian. In két qua vao mdt file méi duéi dang tuong tu nhu 6 bai tap
9.5.

9.7 Cho ham s6 f(x,y)=sin(x)+cos(y)+sin(x+y), v6i x€[0; 2, ye [-x/2; =/2]. Su
dung cong thic giai tich va cic so db sai phan 5 diém d6 chinh xac bac hai va 9 diém do
chinh xac bac hai, tinh Laplaxian cua ham s& khi cho A = 0.1 radian. In két qua vao mét

file méi duéi dang tuong tu nhu & bai tap 9.5.

9.8 Gia st qua trinh truyén nhiét xudng cac 16p dat sdu dugc mo ta bdi phuong
2

trinh o =K 673’
ot oz

trong d6 T = T(z, t), véi z 1a d6 sau tinh ti bé miét, ¢ 14 thoi gian trong
ngay tinh bang gidy (s); K 1a hé s6 truyén nhiét. Hay viét chuong trinh tinh su phan bo
nhiét do theo d6 sau va theo thdi gian. Cho biét z € [0; 1 (m)], t € [0; 24 (W)]; K = 3x107".
3z+18.5 z<0.5

20 z>0.5
(24%3600) * t + 27/3) + 20; T(1, t) = 20. In két qua vao file méi duéi dang thich hgp.

biéu kién ban dau: T(Z,O):{ ; diéu kién bién: T(0, t) = 3cos(2x/

9.9 Viét chuong trinh xay dung mét co sé dii liéu luu tri ho so can bo cua mot co

quan.
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PHU LUC

1. TRINH TU CAC CAU LENH TRONG MQT PON VI CHUONG TRINH
FORTRAN

Cau lénh PROGRAM, FUNCTION, SUBROUTINE hoac MODUL

Cau lénh USE

Céu lénh IMPLICIT NONE

Cac lénh | Cac cidu lénh | Cac c&u lénh dinh nghia
dinh dang | PARAMETER va kiéu dw liéu, khéi giao
FORMAT DATA dién, khai bao bién,

hang va kiéu dir liéu

Cac cau lénh thuc hién

Cau lénh CONTAINS

Céac chuong trinh con trong

hoac cac chuong trinh con modul

Cau 1lénh END

2. TOM TAT CAC CAU LENH CUA FORTRAN

Tén cau lénh Mo ta

ALLOCATABLE Chi dinh thuoc tinh dong cho bién mang

ALLOCATE Cép phat bo nhé cho bién mang dong hodc con tré dong

BACKSPACE Dua con tro file 1bi vé€ mot ban ghi

BLOCK DATA Chuong trinh con dac biét dung dé khoi tao dit lieu

CALL Loi goi chuong trinh con SUBROUTINE

CASE Chi dinh tap gid tri dugc chon trong cau 1énh SELECT CASE

CHARACTER Lénh khai bao bién, hing kiéu ky tu

CLOSE Lénh dong file

COMMON Lénh khai bdo dung chung b nhé

COMPLEX Lénh khai bao bién, hing kiéu s6 phitc

CONTAINS Lénh phan tich gifta phan than don vi chuong trinh va khéi céc
chuong trinh con trong

CONTINUE Lénh khong thuc hién, thuong diung dé két thic chu trinh hoic
chuyén ti€p giita cic doan trong chuong trinh
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Tén cdu lénh

Mbé tda

CYCLE

Chuyén diéu khién dén cau lénh két thic chu trinh (END DO)

DATA Lénh khéi tao dit liéu cho bién

DEALLOCATE Giai phéng bd nhé cho bién mang dong hoac con trd dong

DIMENSION Chi dinh thuoc tinh mang cho bién, c6 thé dung nhu 1énh khai bio
mang

DO Lénh m& dau cho mot chu trinh 1ap

DO WHILE Lénh m& ddu cho mot chu trinh 13p ¢6 diéu kién

DOUBLE PRECISION Lénh khai bao bién, hing thuc ¢6 do chinh xéac gap doi

END Lénh két thiic don vi chuong trinh hoac chuong trinh con

ENDFILE Ghi vao file tudn tu ban ghi két thic file tai vi tri con tro file hién
thoi

ENTRY Khi chén Iénh nay kém theo tén mdi va danh sach d6i s6 cua ch}ro‘ng
trinh con vao mat vi tri ndo d6 trong chuong trinh con, né c6 thé 1am
thay déi vi tr bat ddu clia chuong trinh con khi dung 16 goi véi tén
moi

EQUIVALENCE Lénh khai bdo dung chung bo nhé

EXIT Lénh thodt khoi chu trinh ¢6 diéu kién

EXTERNAL Khai béo tén ctia chuong trinh con ngoai

FORMAT Khai bao dinh dang vao/ra dit liéu

FUNCTION Tur khéa khai bao d6 1a chuong trinh con dang ham

GOTO Lénh nhay vo diéu kién

IF Lénh ré€ nhanh

IMPLICIT Khai bdo danh sdch cdc bién, hing c6 ky tu ky tu dau dugc chi ra Ia
nhitng bién, hing c6 thuoc tinh khai béo 4n

INCLUDE Chi ra tén file (ca dudng dan) chita doan chuong trinh s& chén vao vi
tri ctia Iénh

INQUIRE Lénh truy vén vé trang thdi va thugc tinh cta file hoac kich thudc bo
nhé chi€m giit cua bién/ban ghi

INTEGER Lénh khai bao bién, hing c6 kiéu dit liéu s6 nguyén

INTENT Lénh khai bdo thudc tinh du dinh cho cic d6i s6 hinh thdc cla
chuong trinh con

INTERFACE Tit khéa m& dau khai bao khéi giao dién

LOGICAL Lénh khai bao kiéu dit lieu logic

MODULE Tix khéa chi don vi chuong trinh 12 loai modul

NAMELIST Lénh khai bdo danh sich céc khdi va bién trong namelist

NULLIFY Dua bién con trd vé trang thai khong trd vao dau ca

OPEN Lénh m¢ file

OPTIONAL Lénh chi ra cdc d6i s6 ¢6 thudc tinh tity chon trong chuong trinh con

PARAMETER Khai bdo chi dinh thuoc tinh hing

PAUSE Lénh tam dimng chuong trinh

POINTER Khai bdo chi dinh bién c6 thuoc tinh con trd

PRINT Lénh két xuat thong tin ra thiét bi chudn (thudng 1a man hinh)
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Tén cdu lénh

Mb tda

PRIVATE Khai bao bién, hing c6 thuoc tinh riéng chi trong noi bo clia modul

PROGRAM Tir khéa chi don vi chuong trinh 1a chuong trinh chinh

PUBLIC Khai bao bién, hing c6 thudc tinh cong cong, c6 thé truy cap duge
tir cic don vi chuong trinh khac ¢6 str dung modul

READ Leénh doc dit liéu vao tir thiét bi

REAL Lénh khai bao bién, hing c6 kiéu dit liéu s6 thuc

RECURSIVE Chi dinh tht tuc dé qui cho chuong trinh con

RETURN Lénh chuyén diéu khién vé chuong trinh goi tir chwong trinh con

REWIND Dua con tro file trd vé du file clia file tudn tu

SAVE Khai bdo thuoc tinh bao luu gia tri ctia cac bién trong chuong trinh

con

SELECT CASE

Lénh chi dinh c4u triic r& nhanh

SEQUENCE Chi dinh thuoc tinh luu trit theo trinh tu xuét hién cha ki€u dit liéu
do nguoi dung dinh nghia

STOP Lénh dimg hin chuong trinh tai mot thoi diém nao dé khi chuong
trinh chua két thic

SUBROUT INE Tir khéa khai bdo d6 1a mot chuong trinh con dang thu tuc

TARGET Chi dinh thuoc tinh dich cho bién ma né 1a dich cua con tro

TYPE Tur khéa dinh nghia kiéu dit liéu ctia ngudi dung tu thiét lap

USE Tir khéa khai bao tén modul s& duoc st dung trong chuong trinh

WHERE Cau lénh thuc hién viéc tim ki€m trong mang

WRITE Lénh két xuit thong tin ra thiét bi

3. MOT SO HAM VA THU THUC CUA FORTRAN

Tén ham, thu tuc

Chitc nang

ABS (A) Gia tri tuyét doi ctia s6 nguyén, sd thuc hoic sé phiic A
ACOS (X) Arccosine (ham ngudc clia cosine) cua X
AIMAG (Z) Phén 4o cta sb phtic Z

AINT (A [,KIND])

Phan nguyén (14 s6 thuc) 16n nhat khong vudt qua A

ANINT (A [,KIND])

Phan nguyén (14 s6 thuc) gdn nhit cia A

ASIN (X) Arcsine (ham ngugc cua sine) cua X
ATAN (X) Arctang (ham ngugc cta tang) cia X, trong pham vi —n/2 dén /2
CEILING (A) S6 nguyén nhé nhat khong nhé hon A

CMPLX (X[,Y][,KIND])

Déi s6 X hodc (X, Y) ra s6 phiic

CONJG (Z) Lién hop phtic cua Z
COS (X) Cosine ctia X

COSH (X) Cosine hyperbol ctia X
DIM(X, Y) max(X-Y, 0)

EXP (X) "

Tén ham, thu tuc

Chitc nang
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FLOOR (A)

86 nguyén 16n nhat khéong vugt qua A

INT (A [,KIND])

Déi s6 A thanh s6 nguyén va chat cut phan thap phan

LOG (X) Loégarit co s tu nhién ctia X
LOG10 (X) Logarit co s6 10 cia X

MAX (Al,A2[,A3, ..

-1

Gia tri 16n nh4t ctia cac sd Al, A2, A3, ...

MIN (Al,A2[,A3, ..

-1)

Gia tri nhd nhat cia cac s6 A1, A2, A3,...

MOD (A, P)

S8 du cta phép chia A cho P, bing A-INT (A/P)* P

NINT (A [,KIND])

S6 nguyén gan nhat véi A

REAL (A [,KIND])

Déi s6 A thanh s6 thuc

SIGN (A, B) Tri tuyét d6i cia A nhan véi dadu caa B

SIN(A) Sine cua A

SINH (A) Sine hyberbol cua A

SQRT (A) Cén bac hai cua A

TAN (A) Tang cua A

TANH (A) Tang hyberbol ctia A

ACHAR (I) Ky tu c6 ma ASCII 1a I véi I trong khoang 0-127
ADJUSTL (STR) Tra vé xau STR c6 cung d6 dai nhung da cin 1& trai
ADJUSTR (STR) Tra vé xau STR c6 cing d6 dai nhung da cén 1€ phai

CHAR(I [,KIND])

Ky tu c6 vi tri 14 I cia hé thong sip xé&p thi tu duge cho bdi KIND

IACHAR(C)

Ma ASCII cia ky tu C

ICHAR(C)

Vi tri ctia ky tu C trong hé thong sip xép thi tu

INDEX (STR, SUBSTR

[BACK])

Vi tri bit gép ddu tién cia SUBSTR trong STR, tinh ti bén trai
(néu BACK=FALSE-ngim dinh) hoic bén phai (néu
BACK=TRUE), bing 0 néu khong tim thay

LEN_TRIM (STR)

D¢ dai ctia xAu STR khi da cit bod cac dau cach bén phai

LGE (STR_A, STR B)

Bang TRUE néu STR_A tiép sau STR_B theo thi tu ASCII hoéc
bang nhau (vé mét ti vung), bing FALSE néu ngudgc lai

LGT (STR_A, STR B)

Bing TRUE néu STR_A ti&p sau STR_B theo thit tu ASCII, bing
FALSE néu ngugc lai

LLE (STR A, STR_B)

Bang TRUE néu STR_A dtng truéec STR_B theo thi tu ASCII hoic
bing nhau (vé mat tit vung), bing FALSE néu ngudc lai

LLT (STR_A, STR B)

Bang TRUE néu STR_A dting trudcc STR_B theo thi tu ASCII,
bing FALSE néu ngudc lai

LEN (STR) S6 ky tu ctia STR néu 14 bién v6 huéng, hodc s6 phan ti cia STR
néu né 1a bién mang

REPEAT (STR, NCOPIES) Gop NCOPIES 14n xau STR

TRIM (STR) Tra vé xadu STR da cit b cac d4u cach bén phai nhat

EPSILON (X) S6 ma hau nhu c6 thé bd qua so véi 1 (s6 vo cing bé 2]_p)

HUGE (X) Gia tri 16n nhat cta bién X ¢ kiéu thuc hodc nguyén

PRECISION (X) Do chinh x4c thap phan (s6 chii s6 thap phan biéu dién chinh xac)
ctia s thuc hosc sé phiic

TINY (X) S6 duong nhoé nhat cta sé thuc
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Tén ham, thu tuc

Chic nang

BIT SIZE(I)

S6 bit 16n nhat biéu dién s6 nguyén

BTEST (I, POS)

Bing TRUE néu bit thi POS ctia s6 nguyén I bang 1 (Chd §: S6 thit
tu bit danh s6 tit 0 tinh tit bén phai sang cta day bit biéu dién s6 )

IAND (I, J)

Tra vé s6 nguyén biéu din cac bit cta I va J tuong tng bang 1, vi
du TAND(255, 128)=128, vi bit thit 7 ctia hai s6 déu bing 1, tiic 128
=1.2"+0.2+... 0.2

ISHFT (I, SHIFT)

Gia tri cta I khi dich chuyén t&t ca cac bit cta I sang trai (SHIFT
duong) hoic sang phai (SHIFT am) SHIFT vi tri

ALLOCATED (ARRAY)

Nhan gia tri TRUE néu ARRAY da dugc cap phat bo nhé

LBOUND (ARRAY[ ,DIM])

Tra vé chi s6 mang d4u tién (néu bd qua DIM) hoic chi s6 dau tién
cta chiéu DIM ciia ARRAY

SHAPE (SOURCE)

Tra vé kich thuéc cac chiéu ciia mang SOURCE, néu SOURCE la
v6 hudng thi kich thude bing khong

SIZE (ARRAY [,DIM])

Tra vé kich thuéc [chiéu DIM] cia mang ARRAY

UBOUND (ARRAY [ ,DIM])

Tuong tu nhu LBOUND nhung 14 chi s6 cudi cing

MAXLOC (ARRAY [ ,MASK])

Tra vé dia chi phan ti mang c6 gia tri 16n nhat. Néu c6 d6i s6
MASK thi MASK la mang cac phan ti 16gic c6 cung kich thuée véi
ARRAY; trong trudng hgp nay chi cé cac phan ti TRUE méi duge
xét dén.

MERGE (TSOURCE,
FSOURCE, MASK)

Tra vé mang cé ciing kich thuée véi ca ba tham s6. Cac phéan tii cia
mang ké&t qua sé 1a nhiing gia tri 14y tt mang TSOURCE hosc
FSOURCE tuy thudc phan ti tuong ting cia MASK 12 TRUE hay
FALSE.

MINLOC (ARRAY [ ,MASK])

Tuong tu nhu MAXLOC nhung 14 gi tri nhé nhat.

TRANSPOSE (MATRIX)

Tra vé ma tran chuyén vi cila MATRIX

ASSOCIATED (POINTER
[, TARGET])

Néu khong c6 TARGET, két qua 1a TRUE néu POINTER dugc lién
két v6i mot dich, 1a FALSE néu ngudc lai. Trang thai POINTER
phai 1a chua xac dinh. Néu c6 TARGET, két qua 1a TRUE néu
POINTER dudc lién ké&t v6i n6. Néu TARGET ciing chinh 1a con tré
thi dich cta né dude so sanh véi dich cia POINTER, va sé tra vé
FALSE néu hodc POINTER hosc TARGET chua dugc lién két.

KIND (X)

Tra vé gia tri tham s6 loai dit liéu cia X

SELECTED_INT KIND (R)

Gia tri tham s6 loai d6i véi dit liéu kiu s6 nguyén c6 thé bidu dién
tat ca cac gia tri nguyén trong khoang — 108 <n<10® v6ir1a
mot s6 nguyén.

SELECTED REAL KIND ([P]
[,R])

Gia tri tham s& loai d6i véi dit liéu kibu s6 thuc ¢6 do chinh xac
thap phan it nhat 1a P, va pham vi s6 mii thap phén it nhat 1a R. 1t
nhat mot trong hai tham s6 P, R phai xuat hién.

RANDOM_NUMBER (X)

Thu tuc tao bd s& ngu nhién (0 < X < 1)

RANDOM SEED ()

Thu tuc khdi tao gia tri goc bd s6 ngau nhién cta bo xu 1y
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Tén ham, thu tuc Chizc ndng

DATE_AND TIME ( [DATE] Thu tuc tra vé cac gia tri (14 trong réng hoiic HUGE(0) néu khéng
[,TIME] [,ZONE] c6 dong ho):

[, VALUES]) — DATE (Character) dang CCYYMMDD (thé ky—ngay)

— TIME (Character) dang HHMMSS.SSS (gic—mili gidy)

— ZONE (Character) dang Shhmm (hiéu gitia gié dia phuong va gio
UTC, S 1a d4u

— VALUES mang it nhat 8 phan t, ma gia tri clia ching tuong tng
la Nam, Thang, Ngay, hiéu thai gian theo phut so v6i UTC, gio,
phit, gidy va mili gidy.
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