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MO PAU

Tap hop céc qui tic dic biét dé ma hod nhiing kién thiic cho may tinh hiéu
dugc goi 1a ngon nglr 1ap trinh. C6 rdt nhiéu nhitng ngon ngit nhu vay, vi du
FORTRAN, BASIC, Pascal, C,.. FORTRAN la tén ciu tao tor FORmula
TR ANslation (cong thitc dich), 1a ngon ngft 1ap trinh bac cao ddu tién. N6 c6 thé s
dung nhiing tén tuong trung dé bi€u dién dinh luong todn hoc va viét cdc cong thic
todn hoc duéi dang thic hop 1y c6 thé hiu dugc, nhu X=B/(2*A). Y tudng cla
FORTRAN duoc John Backus dé xuat vao khoang cu6i nam 1953, & New York, va
chuong trinh FORTRAN dau tién da dugc chay vao thang 4 nam 1957.

Viéc st dung FORTRAN da nhanh chéng duoc phé bién rong rai. Diéu dé doi
hoi can phéi sém tiéu chuén hod né sao cho chuong trinh viét ra phai bao dam chay
duoc & moi noi. Vao nam 1966 1an ddu tién phién ban chuén ctia ngon ngit 1ap trinh
nay duoc an hanh. Phién ban nay, nhu da biét, 1a Fortran 66 (chinh xac hon la
FORTRAN 66, nhung thuc t&€ nguoi ta cho cach viét hoa la khong trang trong).
Phién ban chuin méi, Fortran 77, duoc an hanh vao nam 1978. Khong béng 1ong vdi
su canh tranh ctia cdc ngon ngit mdi nhu Pascal va C, FORTRAN tiép tuc phat trién
mot cach manh mé. Va phién ban chudn gan day, FORTRAN 90 (hoic Fortran 90),
ra doi vao thdng 8 nam 1991. Cho dén nay, FORTRAN da phit trién dén nhitng
phién ban méi, nhu FORTRAN 95, FORTRAN 2000. Trong khuon khé quyén sach
nay ching toi chi han ch€ trinh bay nhitng kién thiic co ban cia FORTRAN 90.
Trong mot s6 tinh hudng cu thé, dé gilip ngudi doc da ting lam quen véi
FORTRAN 77 hoic cén ¢6 thém kién thitic dé doc nhitng chuong trinh clia ngudi
khéc viét bang FORTRAN 77, chiing t6i s& c6 thém nhiing ghi chi “md rong” thich
hop. Nhitng nguoi thanh thao Fortran muon quan tam dén lich st cia ngon ngir dé
nghi doc cudn Fortran 90 Explained, Oxford University Press (Oxford, 1990) cta
Michael Metcalf va John ReidMetcalf va Reid.

Nhu da néi 6 trén, chinh xac hon nén viét ngén ngit FORTRAN, nhung do “s&
thich tuy tién”, & day ching toi ciing s€ Fortran thay cho cach viét FORTRAN.

Day 12 ban thdo 1an dau clia quyén sach, do d6 ching t6i chua kip dua vao hé
thong cdc bai tap ciing nhu mot s6 kién thiic nang cao khéac. Tét ca nhiing van dé d6
s€ dugc cap nhat trong cic ban thao ti€p theo.
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CHUONG 1. NHUNG YEU TO CO BAN CUA NGON NGU FORTRAN

1.1 Chay mot chuong trinh FORTRAN

Né&u ban 1a ngusi méi 1am quen véi Fortran, ban nén chay cac chuong trinh vi
du trong phin nay cang sém cang tot, khong can cd ging hiéu mot céch chi tiét
chiing lam viéc nhu thé nao. Viéc giai thich s€ dugc gidi thiéu dan dan & cac phan
sau. D€ chay duoc cdc chuong trinh nay truéc hét ban can phai c6 mot bo phan mém
bién dich da duoc cai dat trén hé thong may clia ban. Ngoai ra ban cling can phai
lam quen v6i bo phan mém nay, va can phai biét cach dua cdc chuong trinh Fortran
vao va chay né nhu thé nao.

Chuong trinh sau day s€ dua ra 10i chao mung ban néu ban dua tén ctia ban vao
khi duoc hoi:
! Vi du 1.
! Lol Chao mung!
CHARACTER NAME*20
PRINT*, 'Ten ban la gi?'
READ*, NAME
PRINT*, 'Xin chao ban ', NAME
END

Ban s€ nhan duoc két qua sau day (cu tra 16i cua ban la dong chit in nghiéng):
Ten ban la gi?

Nam
Xin chao ban Nam

Tuy nhién, v6i chuong trinh trén, n€u ban go tén ban day du ca Ho va tén va
gifta c4c tir c6 dau céch thi két qua c6 thé hoi bat ngo day.

Chuong trinh sau day tinh gid tri cia ham A(t) = 174.6(t—1981.2)> khi ban cho
Vao gia tri cua bién t
PROGRAM TinhHam
! Tinh gia tri ham A(t)

INTEGER T ! gia tri bien t

REAL A ! 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, ' la :', A

END PROGRAM TinhHam

Néu ban dua vao gia tri 2000 cho bién t ban sé nhan dugc két qua
Gia tri ham A(t) khi t = 2000 la : 1.1601688E+06

Két qua dugc cho duédi dang ky hiéu khoa hoc. E+06 c6 nghia la so trudec dé
nhan véi 10 lu§ thira 6, nhu vay tri s6 cua A(t) vao khoang 1.16 triéu. Ban hay chay
chuong trinh nhiéu 1an, méi 1an thay doi gia tri cua t va thir tim xem khi nao thi gia
tri cia ham A(t) s€ dat khoang 10 triéu.
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Thir gd nham gi4 tri cia t (vi du 2,000) dé xem Fortran phan tng lai nhu thé
nao.

Mot vi du khéc, gia st ban ¢6 1000 dola gt tiét kiém trong ngan hang véi 1ai
suat 9% moéi nam. Hoi sau moOt nam s6 tién ctia ban bang bao nhiéu?

Dé lap trinh cho may tinh giai bai todn nay trudc hét ban phai 1am ro van dé vé
mat nguyen tac. Ban hay hinh dung logic ctia van dé nhu sau:

1) Nhap s6 liéu vao mdy (so tién ban dau va lai suat)

2) Tinh tién 14i (tic 9% cua 1000, bang 90)

3) Cong tién lai vao so tién ban dau (90+1000, tic 1090)
4) In (hién thi) s6 tién ban c6 sau mot nam.

Sau day la chuong trinh:

PROGRAM TinhTien
! Tinh tien guil tiet kiem
REAL SoTien, TienLai, LaiSuat
SoTien = 1000
LaiSuat = 0.09
TienLal = LaiSuat * SoTien
SoTien = SoTien + TienLail
PRINT*, 'So tien se co sau mot nam:', SoTien
END PROGRAM TinhTien
Ban hdy go chuong trinh vao mdy va chay tinh, va chi y rang & day mdy khong
doi hoi ban phai nhap diu vao (input) tir ban phim (Tai sao lai khong?). Két qua ban
nhan duogc s€ 1a 1.0900000E+03 (1090).

Ban hay lam lap lai nhi€u lan cac vi du trén day, méi 1an nhu vay hay thur stra
doi mot it trong chuong trinh va theo doi xem két qua thay d6i nhu thé ndo. Diéu do
s€ rat c6 ich, vi nd gitp cho ban tu tin hon khi ti€p can véi nhitng ndi dung sau nay
cta Fortran.

Khi ban chay chuong trinh Fortran s€ ¢6 hai qua trinh tach biét xay ra. Pau
tién chuong trinh dugc bién dich (compile), tic 12 mdi cau lénh dugc dich
(translated) sang ma mdy (machine code) sao cho mdy tinh c6 thé hiéu dugc. Qud
trinh ndy xdy ra nhu sau. Tru6c hét cdc cau lénh ctia chuong trinh sé& dugc kiém tra
vé cid phéap (Syntax). Néu khong c6 16i, chiing sé duoc dich sang ma may va luu trit
vao mot file goi 1a dor twong (Object) hay dich. Sau d6 ching s€ duoc /ién két (Link)
v6i hé thong thu vién chudn cta Fortran dé tao thanh file c¢6 thé rhuc hién
(executable) dugc. Néu chuong trinh con 16i, cdc 16i s€ dugc chi ra va qua trinh bién
dich két thic ma khong tao dugc file dich.

Thit hai, chuong trinh da dich (tic file ¢6 thé thuc hién duogc) s& dugc thuc hién
(executed). O budc nay mdi mot chi thi da dich cta chuong trinh s& lan lugt duoc
thuc hién theo qui tac da lap.

B0 chuong trinh thuc hién ca hai qua trinh nay thuong dugc goi 1a trinh bién
dich (compiler).
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Trong khi bién dich, khong gian bd0 nhé RAM ctia may tinh dinh vi cho moi dit
liéu s& dugc phat sinh boi chuong trinh. Phan bo nhé nay c6 thé hiéu nhu 1a nhiing
“viing” bo nhd khu trd ma méi mot trong ching, tai mot thoi diém chi, chi ¢6 thé
xac dinh mot gid tri dit liéu. Cac bo nhG khu tri nay duge tham chi€u dén bai céac
tén ky hiéu (dinh danh) trong chuong trinh. B&i vay cau Iénh:

SoTien = 1000
la cap phat s6 1000 dén vi tri bd nhd c6 tén SoTien. Vi nodi dung ciia SoTien cé
thé thay dai trong khi chuong trinh chay nén né duoc goi 1a bién (variable).

V¢€ hinh thic, chuong trinh tinh tién gti tiét kiém trén day duoc bién dich nhu
sau:

1) Dua s6 1000 vao vi tri bo nhé SoTien
2) Dua s6 0.09 vao vi tri b0 nhé LaiSuat

3) Nhan noi dung cia LaiSuat véi noi dung ctia SoTien va dua két qua
vao vi tri bO nhé TienlLal

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

5) In (hién thi) thong bao v6i noi dung cia SoTien

6) Két thuc.

Khi thuc hién, cac cau 1énh dich nay duoc thuc hién theo th tu tir trén xuong
du6i. Qua trinh thuc hién, cac vi tri bd nhé dugc st dung s€ c¢6 cac gia tri sau:

SoTien : 1000
LaiSuat: 0.09
TienLai: 90

SoTien : 1090

Chd y rang noi dung ban dau cua SOT ien da bi thay thé boi gid tri mdi.

Cau lénh PROGRAM & dong dau tién mé dau cho chuong trinh. N6 1a cau 1énh
tuy chon, va c6 thé kém theo tén tuy y. Dong thit hai, bit dau véi ddu cham than, 1a
161 giai thich, ¢6 1gi cho nguoi doc chuong trinh, va khong anh hudng gi t6i chuong
trinh dich. Cdc bién trong chuong trinh c6 thé khac kiéu (zype); cau lénh REAL
trong vi du ndy la khai bao kiéu. Cdc dong trong (néu cd) trong chuong trinh 1a
khong thuc hién (non-executable), tic 1a khong c6 tic dong nao duoc thuc hién.

Bay gio ban hay thir 1am lai bai tap nay nhu sau.
1) Chay chuong trinh va ghi nhé lai két qua

2) Thay d6i cau lénh thuc hién SoTien = 1000 bdi cau lénh SoTien =
2000 va chay lai chuong trinh. Chic chin ring ban da hi€u diéu gi xdy ra khi ban
nhan dugc két qua méi.

3) Loai bo dong 1énh
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SoTien = SoTien + TienLai

va chay lai chuong trinh. Ban c¢6 thé gidi thich diéu gi xdy ra khong?

1.2 Cau tric chung cua mot chuong trinh FORTRAN

C4u tric chung ctia mot chuong trinh Fortran don gian nhu sau (nhitng phéan
dat trong dau ngodc vuong 1a tuy y, c6 thé co, cling c6 thé khong):

PROGRAM TenChuongTrin

0G Ch gTrinh
[Cac cau lenh khai bao]
[Cac cau lenh thuc hien]

END [PROGRAM [TenChuongTrinh]]

Nhu da thay, chi ¢6 mot cau lénh bat budc trong chuong trinh Fortran 1a END.

Cau lénh nay bdo cho chuong trinh dich ring khong con cau lénh ndo hon nua dé
dich.

Ky hi¢u
END [PROGRAM [TenChuongTrinh]]

c6 nghia ring TenChuongTrinh cé thé bd qua trong cau lénh END, nhung néu
c6 TenChuongTrinh thi tir khos PROGRAM la bat budc.

TenChuongTrinh Ia tén ciia chuong trinh, thuong dugc dat mot cach tuy y
sao cho mang tinh goi nhd rang chuong trinh s& giai quyét van dé gi. Cac cau
lenh khai bao la nhitng cau lénh khai bao bién, hing,... dé trinh bién dich cap
phat bo nhd, phan luong xtr ly. Cac cau lenh thuc hien la nhiing cau 1énh
xdc dinh qui tac va trinh tu thuc hién tinh todn, x{r Iy dé dat dugc két qua.

1.3 Cau tric cau lénh

Dang cau lénh co ban ctia moi chuwong trinh Fortran c6 thé gém tir 0 dén 132
ky tu (cau lénh c6 thé 1a tréng rong; cau lénh trong réng lam cho chuong trinh dé
doc hon bdi su phan cach logic gitta cac doan). D6i véi phién ban Fortran 77 va cac
phién ban truéc d6, noi dung cac cau 1énh phai bat dau tir cot thi 7 va kéo dai t6i da
dén cot thit 72. Néu cau Iénh c¢6 noi dung dai hon, né s& duoc ngat xudng dong dudi,
va 6 dong noi ti€p nay phai c6 mot ky tu bat ky (khac dau cach) xudt hién & cot tha
6. Ban doc can luu y dic di€ém nay khi sir dung cic chuong trinh ciia ngudi khac
hoac 1ap trinh véi cac phién ban Fortran 77 va truée d6. Fortran 90 khong ¢6 su han
ché do.

Tat céa cac cau lénh, trir cau lénh gin (vi du Sotien = 1000), déu bat dau
bang cdc tir khod (keyword). Trén day chiing ta da gap mot so tir khoa nhu END,
PRINT, PROGRAM, va REAL.
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N6i chung trén moi dong ¢6 mot cau 1énh. Tuy nhién, nhiéu cau lénh ciing c6
thé xuat hién trén mot dong, nhung chiing phai duoc phan cach nhau béi ddu cham
phdy (;). D€ cho 1o rang chi nén viét nhitng cau lénh gan rit ngan, nhu:

A=1;B=1; C=1

Nhitng cau lénh dai c6 thé viét trén nhiéu dong.

1.3.1Y nghia ciia ddu cdach (Blank)

N6i chung céc dau cach 1a khong quan trong, ban c6 thé sir dung chiing dé lam
cho chuong trinh dé doc hon béang cdch viét thut cau 1énh vao (thém ddu céch vao
phia bén trdi) hodc dém vao giita cac cau l1énh. Tuy nhién, cling ¢4 nhitng chd ban
khong duoc phép chén dau cich vao, nhu cdc qui uGc vé céach viét tr khoa, tén
bién,... ma ta goi la cac ky hiéu qui uéc.

Ky hiéu qui u6c trong Fortran 90 1a mot chudi lién ti€p céc ky tu ¢6 ¥ nghia,
chellng han cic nhan, cac tir khoa, tén, hang,... Nhu vay, cac cach viét INTE GER,
So Tien va < =lakhong dugc phép (<= la mot phép toan), trong khi A * B thi
dugc phép va giong nhu A*B.

Tuy nhién, tén, hing hodc nhan cin phai dugc phan cach véi cdc tir khod, tén,
hing hodc nhan khéc it nhat mot dau cdch. Nhu vay REALX va 30CONTINUE 1a
khong duoc phép (30 la nhan).

1.3.2 Loi chu thich

Moi ky tu theo sau dau cham than (!) (ngoai trir trong chudi ky tu) 1a 10i chu
thich, va duoc bo qua badi chuong trinh dich. Toan bo ndi dung trén cling mot dong
c6 thé 1a 10i chu thich. Dong trang ciing dugc dich nhu 13 dong chi thich. Loi chu
thich c¢6 thé dugc dung mot cdch tuy y dé 1am chuong trinh dé doc.

Dai v6i Fortran 77, néu cot dau tién c6 ky tu ‘C’ hoac ‘c’ thi ndi dung chia
trén dong d6 sé duoc hiéu 12 10i chi thich. Qui tic ndy khong duoc Fortran 90 chap
nhan. Nhung thay cho cac ky tu ‘C’ hoac ‘c’, n€u st dung ky tu ddu chdm than thi
chung lai tuong duong nhau.

1.3.3 Dong nai tiép

Néu cau lénh qud dai né c6 thé duoc chuyén mot phan xudng dong tiép theo
bang cach thém ky hiéu (&) vao cudi cing cua dong trudc khi ngat phan con lai
xuong dong dudi. Vi du:

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

Nhu da néi ¢ trén, Fortran 77 st dung cot thit 6 lam cot n6i dong, do d6 cach
chuyén ti€p dong ctia Fortran 90 s& khong tuong thich vé6i Fortran 77.
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Dau & tai cudi cia dong chu thich s& khong duoc hiéu 1a su néi ti€p clia dong
chu thich, vi & dugc xem nhu 1a mot phan cta chi thich.

1.4 Kiéu dir kiéu

Khdi niém kiéu dit liéu (data type) 1a khai niém co ban trong Fortran 90. Kiéu
dit liéu bao gém tap hop cdc gid tri dit liéu (ching han, toan bo céc s6), cach thitc
biéu thi ching (vi du -2, 0, 999), va tap hop cdc phép toan (vi du phép todn s6 hoc)
cho phép xuat hién trong ching.

Fortran 90 dinh nghia 5 kiéu dit liéu chuén, dugc chia thanh hai 16p 1a 16p cdc
kiéu s6 (numeric) gdbm s6 nguyén (integer), s6 thuc (real) va s6 phiic (complex), va
16p cac kiéu khong phai s6 (non-numeric) gom kiéu ky tu (character) va kiéu logic
(logical).

Lién két voi méi kiéu dit lieu 1a cdc loai dit liéu khac nhau. Vé co ban diéu dé
lién quan dén kha nang luu trit. Chang han, c6 thé c6 hai loai s6 nguyén (integer): s6
nguyén ngan va s6 nguyén dai. Ching ta s& dé cap dén van dé€ nay sau hon & cic
phan sau.

Ngoai cdc kiéu dit liéu chudn trén day, ban c6 thé dinh nghia cho riéng minh
cdc kiéu dir liéu khdc, ching c6 thé c6 cdc tap gid tri va cac phép toan riéng.

1.4.1 Lép cdc kiéu so (Integer, Real, Complex)

a. Kiéu so nguyén

Dit liéu c6 kiéu s6 nguyén 1a nhitng dit liéu nhan cdc gid tri thudc tap so
nguyén, vidu 0, 1, 2, 3...., -5, -10,... D€ khai bao bién hoic hing c6 kiéu s6 nguyén
ta s dung cau Iénh:

INTEGER [ ([ KIND=]kind-value)ll[,attrs] ::]1 vname

Trong do:

kind-valuelaloai, nhan cic gid tri 1, 2, 4

attrs 1a thuoc tinh, nhan mot hodc nhiéu hon trong cac gia tri PARAMETER,
DIMENSION, ALLOCATABLE, POINTER,...

vname 12 danh sach bién hoac hang.

Tuy theo loai ma mot bién/hing nguyén sé chi€ém dung luong bo nhé va pham
vi 1a 16n hay nho. Bang sau day chi ra mién gid tri hop 1& d6i véi cac loai s6 nguyén
duoc khai béo.
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Cach khai bao S6 byte chi€m gitt Pham vi gia tri
INTEGER 4 -2,147,483,648 dén 2,147,483,647
INTEGER*1 hoac 1 -128 dén 127

INTEGER (1) hoac
INTEGER (KIND=1)

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

INTEGER*4 hodc 4 2,147,483,648 dén 2,147 483,647
INTEGER (4) hoiac
INTEGER (KIND=4)

Ciac vi du sau day cho thdy c6 thé slr dung céc cdch khac nhau dé khai bdo
kiéu s6 nguyén cho cic bién, hing.

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

hoac

INTEGER days, hours
INTEGER (2) k, limit
INTEGER (1) min

DIMENSION days(:), hours(:), min (10)

POINTER days, hours, k, limit
hoac

INTEGER (2) :: k=4

INTEGER (2), PARAMETER :: limit=12
hoac

INTEGER days, hours

INTEGER (2):: k=4, limit

DIMENSION days(:), hours(:)

POINTER days, hours
PARAMETER (limit=12)

b. Kiéu so thuc

Kiéu s6 thuc néi chung gan giong vdi tap s6 thuc trong toan hoc. D€ biéu dién
s0 thuc Fortran str dung hai phuong phap gan ding 1a d6 chinh xac don va do chinh
xdc kép. C6 thé khai bdo kiéu s6 thuc bing cdc cau 1énh sau.

REAL [ ([KIND=]kind-value)]ll,attrs] ::] vname
hoac

DOUBLE PRECISION [[,attrs] ::] vname

Trong do6:

kind-valuelaloai, nhan gid tri 4 hoac 8
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attrs 1a thuoc tinh, nhan mot hoac nhiéu hon cédc gid tri PARAMETER,
DIMENSION, ALLOCATABLE, POINTER,,...

vname 12 danh sach bién hoac hang.

Cach khai bao, pham vi gia tri, d0 chinh xac va dung lugng bd nhé bi chi€ém
ung véi tiing loai s6 thuc duogc cho trong bang sau.

S6 byte bo
Cich khai béo Cf;ﬁm X‘;‘;ﬁ(‘?@, Pham vi gid tri
chit s0)
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 0;
FRECISION 1+2.225073858507201D-308 dén
+1.797693134862316D+308

Sau day 12 mot s6 vi du khai béo céc bién, hing c6 kiéu s6 thuc.

REAL X, Y(10)
REAL*4 A,B

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

c. Kiéu so phifc

S6 phic duge dinh nghia nhu mot cap ¢6 thit tu cua hai s6 thuc duoc goi la
phan thuc va phan ao. Dit liéu kiéu s6 phitc duoc khai bdo bing cau lénh:

COMPLEX [ ([KIND =]kind-value)] [[,attrs] :: 1 vname

Trong do

kind-value nhan gia tri 4 hoac 8;

attrs 1a mot hodc nhiéu thuoc tinh, nhan cdc gid tri PARAMETER,
DIMENSION, ALLOCATABLE, POINTER,...;

vname 12 danh sach bién hoac hang.

Do chinh xdc va pham vi gia tri ciia kiéu s6 phic 1a do chinh xac va pham vi
gia tri cua cac phan thuc va phan ao. Nhung dung lugng bo nhé chiém giit cia mot
sO phuc la dung luong cua hai s6 thuc. Bang sau day liét ké cac cach khai bao va s6
byte chi€m gii clia cdc bién, hing c6 kiéu so phiic.
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Cach khai bao S6 byte chi€m gitt

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 nr

Kiéu ky tu c6 tap gid tri 1a cdc ky tu lap thanh xau ky tu. Do dai clia xau 12 s6
ky tu trong xau da dugc khai bdo. M6i ky tu trong xau ky tu chi€ém 1 byte bo nhd.
Do d6, s6 byte chi€m gilt bo nhG cuia bién, hing kiéu ky tu 1a ty thudc do dai ctia
xau. Cau lénh tong quat khai bdo mot bién ¢6 ki€u ky tu nhu sau.

CHARACTER (length-selector) vname

hoac

CHARACTER (type-param | , type-param . . .] ) |
attrib-spec [ , attrib-spec] ...] :: vname

hoac

CHARACTER [*chars] vname [xlength] [ (dim) ]
[/values/] [, vname [*length][(dim)] 1 [/values/]

Trong do:

length-selector: Do dai cuc dai cua vname, c6 thé cé cic dang: *n,
(m), hoac (*), v6i nla mot s6 nguyén duong chi do dai clia xau.
viname. Danh sich tén bién, hing c6 kiéu xau ky tu, viét cach nhau boi ddu
phdy (,).
type—paramr. 1a tham s6 do dai va loai, nhan mot trong cac dang:
e (LEN = type-param-value)
e (KIND = expn
e (KIND = expr, LEN = type-param-value)
e ([LEN =] type-param-value, KIND = expr)
type-param-value: c¢6 thé 1a dau sao (*), hang nguyén khong dau, hoic biéu
thuc nguyén.

expr. 12 bi€u thic xac dinh gid tri hing nguyén tuong ting v6i phuong phap
biéu dién ky tu (chang han, chit cdi Latinh, chit cdi Hylap,...).

10
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attrib-spec: 1a mot hodc nhiéu thuoc tinh, cach nhau bdi diu phay (,). Néu ban
chi ra thuoc tinh thi sau d6 phai sit dung dau (::). Cac thuoc tinh cé thé la:
ALLOCATABLE, DIMENSION, PARAMETER, POINTER,...

chars: Do dai (cuc dai) cua cdc xau, c6 thé 1a mot s6 nguyén khong dau, biéu
thitc nguyén niam trong ngoic don, hodc ddu sao nam trong ngoac don (*).

length : Do dai (cuc dai) ctia xau, c6 thé 1a s6 nguyén khong ddu, biéu thic
nguyén nam trong ngoac don, hoac ddu sao nam trong ngoac don (*).

dim: Khai bao mang, tic viname nhu 1a mang.

/values/: Liét ké cdc hang ky tu, 12 gi4 tri cla cdc bién hiang vname.

Vi du:

CHARACTER (20) Stl, St2*30
CHARACTER wt*10, city*80, ch

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

CHARACTER name (10)*20 ! Mang

CHARACTER (1len=20), dimension(10):: plume ! Mang

CHARACTER (2) susan, patty, alice*12, dotty, jane(79)
CHARACTER*5 word /'start'/

b. Kiéu logic

Dit lieu kiéu logic chi nhan cdc gid tri . TRUE. hodc .FALSE. Cau lénh khai
bao kiéu dit liéu logic c6 dang:

LOGICAL [([KIND =]kind)] [, attrs ] * ::] vname

Trong do:

kind: 1a do dai tinh bang byte, nhan cdc gid tri 1, 2, hoac 4.

attrs: 12 céc thuoc tinh, c¢6 thé mot hodc nhiéu thuodc tinh, phan cdch nhau boi
dau phay (,).

viname: Danh sdch céc bién, hing, phan cach nhau boi dau phay.

So byte chi€ém giit bo nhé clia kiéu dit liéu logic phu thudc vao loai dit liéu nhu
mo ta trong bang dudi day.

Cach khai bao Loai (KIND) S6 byte chi€ém giit
LOGICAL 4 4
LOGICAL*1 hoac
LOGICAL (1) hoac 1 1
LOGICAL (KIND=1)

LOGICAL*2 hoac

LOGICAL (2) hoac 2 4
LOGICAL (KIND=2)

LOGICAL*4 hoac

LOGICAL (4) hoac 4 4
LOGICAL (KIND=4)

Vi du, c4c cau Iénh khai bdo sau day

11
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LOGICAL, ALLOCATABLE flagl, flag2
LOGICAL (2), SAVE doit, dont=.FALSE.
LOGICAL switch

tuong duong véi cac cau lénh

LOGICAL flagl, flag?2

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

SAVE doit, dont

1.4.3 Phép todn trén cdc kiéu dit liéu
Fortran dinh nghia céac 16p phép toan sau:
— Phép toan s6 hoc: Stir dung véi cic s6 nguyén, so thuc va so phic.

— Phép toan quan hé hay phép toan so sanh: S dung véi s6 nguyén, s6 thuc,
kiéu ky tu; ciing c6 thé doi vdi ca s6 phiic trong trudng hop so sdnh bang hoic

khong bang.

— Phép todn logic: Sir dung doi véi ki€u logic, va c6 thé véi ca s6 nguyén.

— Phép todn gop xau ky tu: Sir dung voi ki€u ky tu.

Bang sau day liét ké ky hiéu cac phép toan, thi tu wu tién, thit tu thuc hién
trong biéu thitc va y nghia ctia ching.

phép toin uu tién
Phép todn s6 hoc
ok 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 trix 3 Trai sang phai A-B
Phép todn quan hé
EQ. (== Bang - Khong phan dinh | A.EQ.B; A==B
LT. (<) Nho hon — Khong phan dinh | ALLT.B; A<B
.LE. (<=) | Nho hon hoac bang - Khong phan dinh | A.LE.B; A<=B
.GT. (>) Lén hon - Khong phan dinh | A.GT.B; A>B
.GE. (>=) | Lén hon hoic bing - Khong phan dinh | A.GE.B; A >=B
NE. (/=) | Khong biang (Khic) - Khong phan dinh | ANE.B; A /=B
Phép todn logic
NOT. Phu dinh 1 Khong phan dinh NOT. LI
AND. Va (Phép hoi) 2 Trai sang phai L1. AND. L2
OR. Hoiac (Phép tuyén) 3 Trai sang phai L1.OR.L2
XOR. Hoac triét tiéu 4 Trai sang phai L1.XOR.L2
EQV. Tuong duong 4 Trdi sang phai L1. EQV.L2
NEQV. Khong tuong duong 4 Trai sang phai L1. NEQV.L2
Gop ky tu
% | Gophaixaukytu | - | Trdisang phai ST1 // ST2

12
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Chi ¥:

— Trong mot biéu thitc s6 hoc, néu cdc todn hang ¢ cling kiéu dit liéu thi kiéu
dit liéu két qua 1a kiéu dir liéu ctiia cdc toan hang. Néu cac todn hang khéc kiéu dix
lieu thi két qua nhan duoc s& c6 ki€u dit lieu cta todn hang c6 kiéu “manh nhat”.
Chang han, biéu thitc gdm hdn hop ca s6 nguyén va so thuc thi két qua sé& c6 kiéu so
thuc, vi ki€u s6 thuc “manh hon” s6 nguyén. Tuy nhién, khi két qua d6 gan cho mot
bién thi kiéu ctia két qua s& duoc chuyén thanh kiéu dit liéu clia bién. Vi du, néu a,
b, x la cdc bién thuc, con n la 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; nhngn=a+b=9

— Két qua cua biéu thiic quan hé va bi€u thitc 16gic luon luon nhan hoic
.TRUE. hoac .FALSE.

Vi du:

2 *#* 9 *%* ()5 cho két quala8
10+3*2%**%4-16/2 cho két qua la 50
3.5 > 7.2 cho két qua la .FALSE.

Néu a va b la hai bién 16gic, khi d6 cac phép toan giita a va b sé cho két qua:

a.AND.b | a.OR.b |a.EQV.b [a.NEQV.b| a.XOR.b
a=.TRUE., .TRUE. .TRUE. .TRUE. .FALSE. | .FALSE.
b=TRUE.
a=.TRUE,, .FALSE. .TRUE. .FALSE. .TRUE. .TRUE.
b=FALSE.
a=FALSE., .FALSE. .TRUE. .FALSE. .TRUE. .TRUE.
b=TRUE.
a=FALSE., .FALSE. | .FALSE. .TRUE. .FALSE. | .FALSE.
b=FALSE.

Néu ST1 va ST2 la hai xau ky tu, véi:

ST1l='Hanoi'
ST2='" — Vietnam’

thi
ST1 // ST2 s€ cho két qua la ‘Hanoi - Vietnam’

1.5 Hang

Hang 1a nhitng ky hiéu qui u6c duge st dung dé biéu thi céc gia tri c6 kiéu
riéng, tic 1a nhitng ky tu thuc t€ ma ching c6 thé dugc sir dung.

1.5.1 Hédng nguyén

Hang nguyén duge st dung dé biéu thi céc gia tri ki€u s6 nguyén thuc su. Biéu
dién don gian nhit va ro rang nhat 1a s6 nguyén khong dau hoac cé dau, vi du:

13
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1000, 0, +753, 999999, 2501
Trong trudng hop hing nguyén duong, thi ddu 1a khong bat buoc (tuy ¥).

Toan bo cdc s6 duong ciing ¢6 thé dugc biéu dién dudi dang binary (nhi phan —
co s0 2), octal (co sO 8) hoac hexa (co sO 16), tic:

binary: B'1011"
octal: 0'0767"
hexadecimal: Z'12EF"

C6 thé str dung chit in thudng hoic chit in hoa. Dau nhdy kép (") c6 thé duoc
sit dung thay cho ddu nhdy don (') nhu la su phan ranh gigi. Cac dang thdc nay
khong dugc dung véi cau 1énh DATA.

1.5.2 Hang thuc
Hing thuc dung d€ bi€u thi cac gid tri c6 kiéu so thuc va c6 hai dang.

— Dang thit nhat duoc viét rit ro rang, goi 1a dang dau phdy tinh, bao gom mot
day s6 c6 chita ddu chdm thap phan. N6 c6 thé ¢6 dau hodc khong dau. Vi du:

0.09 37. 37.0 .0 -.6829135

C6 thé khong c6 s6 nao phia bén trdi hodc phia bén phai dau chdm thap
phan, nhung chi ¢c6 mot dau chdm thap phan khong thoi thi khong dugc phép.

— Dang thit hai duoc goi 1a dang ddu phdy dong. Vé co ban né bao gém hoic
mot s6 nguyén hodc mot s6 thuc dau phy tinh (¢ thé c¢6 diu hoic khong) va sau d6
la chit cdi E (hoac e), ti€p theo 1a s6 nguyén (c6 dau hoac khong). S6 nguyén ding
dang sau E 1a chi s6 mii cua 10, n6 chi ra rang d6 1a 10 luy thira ma s6 dang trudc E
phai nhan véi né. Vi du:

2_0E2 (2. 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)

Héng thuc dugc luu trit du6i dang luy thira trong bd nhd, khong quan
trong chiing dugc viét thuc su nhu thé ndo. Boi vay, néu s thuc cé thé duoc
biéu dién du6i dang phan so thi ching ciing s€ dugc bi€u dién gian dung.
Tham chi gilta s6 nguyén va s6 thuc cé cung gid tri, ching ciing dugc biéu
dién khac nhau. Vi vu 43 1a s6 nguyén, trong khi 43.0 1a s6 thuc. Chiing s&
dugc biéu dién khéc nhau trong bo nhdé.

Pham vi va do chinh x4c ctia hang thuc khong duoc chi ra mot cach chuédn xac,
nhung d6 chinh xac khoang 6-7 chit s6 thap phan.
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1.5.3 Hdng ky tu

Hang ky firla mot chudi cac ky tu ndm trong cip ddu nhdy don (¢ *) hoac nhdy
kép (“ 7). Cac ky tu khong phai 1a ky tu diéu khién (chang han, #27 1a ESC) thudc
bang ma ky tu ASCII déu c¢6 thé dugc st dung dé biéu dién hang ky tu. Boi vi mbi
ky tu trong bang ma ASCII tuwong tng véi so thi tu duy nhat ctia nd, nén cic gia tri
ctia hiang ky tu c6 su phan biét gitra chit thuong va chit hoa. Vi du:

“HANOI” khic v6i “Hanoi”, hoac “Hai Phong” khac véi “Hai phong™,...

1.6 Tén bién va tén hang

Chung ta di thay rang vi tri b nhé c6 thé duoc cho bdi tén twong trung
(symbolic names), goi 1a tén bién hodc tén hing, nhu So7ien va LaiSuat. Tén bién,
tén hing c6 thé gom 1 dén 31 ky tu, va phai bit ddu boi mot chit cdi tiéng Anh. Céc
ky tu duoc st dung dé ciu tao tén gom 26 chit cdi ti€ng Anh (A-Z hoic a-z), 10 chit
s0 (0-9), va dau gach duoi ().

Ngoai trir xau ky tu, Fortran khong phan biét tén viét bang chit thudong hay chit
hoa, vi du MYNAME va MyName 1a nhu nhau. C6 1€ nhiing ngudi c6 truyén thong 1ap
trinh Fortran lau nam thudng viét chuong trinh chi bang chit céi in hoa. Tuy nhién ta
nén viét 1an ca chit thuong va chit hoa cho dé doc. Chang han, néu ta viét SoTien
chic chan s& dé doc hon 1a viét SOTIEN. Mat khéc, vi Fortran 90, va ca céc phién
ban méi hon sau nay, khong khong ché do dai tén chi 6 ky tu nhu cic phién ban ci,
nén dé ro rang, tén viét dai c6 thé s& t6t hon viét ngén, vi né mang tinh goi nhd hon.
Chang han, nén viét SoTien thay cho cich viét don gian ST.

Bang sau day chi ra cdc tén bién, tén hiang hop 1é va khong hop 1é:

Tén hop 1é Tén khong hop 1é
X X+Y (vi chita dau + 1a mdt phép todn)
R2D2 SHADOW FAX (vi chtta diu cach)
Pay Day 2A (vi ky tu dau tién 1a chit s0)
ENDOFTHEMONTH OBI-WAN (vi chita dau - 1a mot phép toan)

Bién 1a vi trf bo nhé ma gid tri cia nd c6 thé bi thay déi trong qué trinh thuc
hién chuong trinh. Tén ctia bién dugc ciu tao theo qui tic trén day. Bién c6 kiéu va
loai dit liéu xdc dinh duogc cho boi khai bdo kiéu, vi du:

INTEGER X

REAL LaiSuat
CHARACTER LETTER
REAL :: A =1

Chi ¥ ring, bién c6 thé duoc khdi tao khi khai bdo né. Trong trudng hgp nay
phai sir dung ddu hai cham kép (::). Gia tri cta bién dugc khoi tao theo cach nay cé
thé bi thay déi trong qud trinh chuong trinh thuc hién.
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Mac du cac bién X, LaiSuat va LETTER da dugc khai bao trong doan
chuong trinh trén, nhung gia tri ciia van chua dugc xac dinh. Ban (dac biét 1a nhiing
ngudi mdi bat ddu lap trinh) phai chid y tranh viéc tham chi€u dén cac bién chua
duogc x4c dinh nay, vi n6 c6 thé s& dan dén 16i trong lic thuc hién chuong trinh (Run
time error), rat khé g& r6i. Bién c6 thé duoc xdc dinh bang nhiéu cdch, vi du bang
viéc khdi tao né (nhu & trén) hodc bang viéc gén gid tri cho nd, nhu trong cdc vi du
khac ching ta da thay.

Bién ciing c6 thé dugc cho gid tri ban dau bang lénh DATA sau khi da khai
bao, vi du:
REAL A, B
INTEGER I, J
DATA A, B /1, 2 , 1, O/ 0, -1/

Tén trong chuong trinh phai 132 duy nhat. Ching han, néu chuong trinh dugc
dat tén 1a TEINnhTien, thi viéc khai bdo mot bién khac cung tén sé dan dén 16i.

Cac bién da mo ta trén day goi la nhitng bién vo huéng, hay bién don, vi ching
chi quan 1y mot gia tri don nhét. Ngoai cac bién vo hudng con cé cac loai bién khac,
chang han bién mang.

1.7 Qui tic kiéu an

Cac phién ban true cta Fortran ¢6 mot qui tic dat tén ngdm dinh duoc goi 12
qui tac kiéu an (implicit type rule). Theo qui tic nay, cic bién bit diu bang cac chit
cai I, J, K, L, M, N duoc tu dong hiéu 1a bién c6 kiéu s6 nguyén (Integer), con céc
bién bét ddu bing nhitng chit cai khdc duoc hiéu 1a bién thuc (real). D€ bao dam tinh
tuong thich cta cdc chuong trinh viét véi cdc phién ban trude, Qui tic nay van dugc
ap dung ngam dinh trong Fortran 90.

Tuy nhién, trong mot s6 tinh huodng, qui tic ki€u 4n c6 thé dan dén 16i chuong
trinh tram trong. Gid tri thuc ¢6 thé dugc gan mot cdch khong ¢6 ¥ cho bién nguyén,
lam cho phan thap phan sau dau cham thap phan s€ bi chat cut. Vi du, néu khong
khai bdo kiéu cho bién LaiSuat thi cau lénh

LaiSuat = 0.12
trong chuong trinh, bién LaiSuat s€ dugc gan gia tri 0.

Dé dé phong nhiing 16i nhu vy, ngay tir ddu chuong trinh ta nén dua vao cau
l1énh sau

IMPLICIT NONE

Cau lénh nay s& xod bd thudc tinh qui tic ki€u 4n, do d6 tat ca cdc bién st
dung trong chuong trinh bat budc phai dugc khai bdo. D6 1a cach lap trinh tot, vi ¢
khai bdo y nghia ctia bi€n ban buoc phai dé tam dén né.

Vi du:
Néu mot hon dd duge tung 1én thang ding vé6i téc do ban ddu u, quing dudng

dich chuyén thing ding s clia né sau thoi gian ¢ dugc cho bdi cong thiic
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2
s(t)=ut —%, trong d6 gla gia toc trong truong. Bo qua luc can ctia khong khi. Hay

tinh gid tri ctia s, khi cho cac gid tri cua uva t.

Dé lap chuong trinh gidi bai todn nay ta c6 thé hinh dung logic chuin bi
chuong trinh nhu sau:

1) Nhap cédc gid tri g, u va £ vao may tinh

2) Tinh gia tri ctia s theo cong thiic da cho

3)Ingidtricua s

4) Két thac

Dan bai nay c6 vé tdm thudng doi v6i ban, tham chi ban c6 thé cho ring nd
lang phi thoi gian viét ra. Tuy thé, ban sé bi ngac nhién tai sao nhiéu ngudi mdéi bat
dau lap trinh lai thich lam truc ti€p trén mdy tinh, va lap trinh bude 2 truée bude 1,
dé r6i ling ting trude két qua nhan dugc. Thuc t€ diéu nay rit quan trong, vi né tao

cho ban mot théi quen phan tich bai toan mot cach ky ludng, thiét k€ chuong trinh
c6 tinh logic, va chon tén bién, kiéu bién dé khai bdo mot cach phu hop nhat.

Dua theo cac budc trén day ta c6 chuong trinh nhu sau:

PROGRAM ChuyenDongThangDung
! Chuyen dong thang dung duoi luc trong truong
IMPLICIT NONE

REAL, PARAMETER :: G = 9.8 ! Gia toc trong truong
REAL S ! Quang duong (m)

REAL T ! Thoi gian

REAL U ! Toc do 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

Trude hét khai bdo G 1a hang, vi gia tri ctia né dugc xac dinh khong thay
déi trong chuong trinh. Cach khai bdo nady c6 vé hoi méi la doi v6i ban.
Nhung khong sao, ban hdy tam chap nhan né. Trong chuong trinh cé st dung
cau lénh IMPLICIT NONE do dé ban phai khai bdo tit ca cac bién. Ban hay thir
bo qua mot cau Iénh khai bdo bién nao d6 bang cach thém dau chdm than vao
ddu dong Iénh va chay lai chuong trinh dé xem Fortran phan ing nhu thé nao.

1.8 Phong cach lap trinh

Trén thuc t€ ¢6 thé xdy ra tinh hudng rang, ban cin sir dung lai hodc nang cap
cac chuong trinh ma ban da lap tur rat 1au roi, hoac cac chuong trinh do mot nguoi
nao do viét. S& rat khé khan cho ban néu trong chuong trinh chang cé mot 16i chd
thich nao cd. D6i v6i nhitng chuong trinh ctia ban, ¢6 thé ban da quén di nhiing céi
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minh da viét. Viéc tim hiéu lai mot chuong trinh khong c¢6 nhitng 16i chi thich nhu
vy doi khi 1am cho ban nan chi, khong du kién nhén dé€ thuc hién.

Dé tranh tinh trang d6, ban phai c6 mot phong cich lap trinh tot. Nghia 1a
trong chuong trinh ban phai c¢6 nhiing 10i chid thich ding chd, ddy du, rd rang; trong
cac cau lénh nén chén vao nhiing ddu cich hop ¢, st dung hop ly céc ky tu in
thudng va in hoa; gitta cdc doan chuong trinh nén c6 céc dong trang; nén phan cap
céc cau lénh dé€ bo tri ching sao cho c6 su thut, tho, dé theo doi.

Chéng han, cdc chuong trinh dugc viét trén day, chiing ta da dua vao nhing 15
chu thich mang y nghia mo6 ta, nhu dong mo ta chuong trinh s€ lam gi, cac bién
duoc khai bdo c6 y nghia gi,...

1.9 Biéu thiic s6
Chuong trinh ChuyenDong ThangDung & trén da st dung dang ma nguon sau:
U*T-G/2*T**2

Day 12 mot vi du vé biéu thitc s6 biéu dién biang ngon ngit Fortran, cong thic
lién két cac hang, cdc bién (va cdc ham nhu ham tinh can bac hai) bang cic phép
todn thich hgp. N6 chi ra qui tac dé tinh gia tri cia mot biéu thic dai s6 thong
thudong. Trong trudng hop trén day, biéu thic chi tinh mot gia tri don nén né duoc
goi 1a biéu thitc vo huéng.

Thit tu thuc hién cdc phép todn trong mot biéu thic duge xdc dinh boi thi tu vu
tién ctia cdc phép todn. Tuy nhién, néu trong bi€u thitc ¢6 cic bo phan nim trong
ngodc don () thi ching luon luén duoc thuc hién truée tién. Ching han, biéu thic
142 * 3 s& cho két qua 1a 7, trong khi (1 + 2) * 3 s& cho két qua 1a 9. Chi y rang
-3%*%* 2 s€ cho két qua la -9 chit khong phai 9.

Khi ¢6 cdc phép todn cling bac uu tién xudt hién lién ti€p nhau trong biéu thic
ching s€ dugc thuc hién theo thi tu tir trdi sang phai, ngoai trir phép 14y liiy thira. Do
do, biéu thiic 1 /2 * A duoc thuc hién nhu (1 /2) * A ma khong phai nhu 1/ (2 * A).
D6i véi cac phép toén liiy thira, thit tu thuc hién 1 tir phai sang trdi. Vi du, biéu thiic
A #* B *#* C dugc thuc hién theo nguyén tac A ** (B ** C).

1.9.1 Phép chia vdi so nguyén

D6i v6i nhitng ngudi mdi 1ap trinh bang Fortran, day qua 1a mot van dé khong
don gian, b&i vi nhiéu khi két qua nhan dugc cua céc biéu thifc nim ngoai du doan
ctia ho. Van dé 1a & chd, khi mot dai luong ¢6 kiéu s6 nguyén (hing, bién hoic bi€u
thitc nguyén) chia cho mot dai luong c6 kiéu s6 nguyén khac, két qua nhan duoc
ciing s& c6 ki€u s6 nguyén, do d6 phan 1é thap phan s& bi chit cut. Ta hiy xét cdc vi
du sau day.

10 / 3 chokétquala 3

19 / 4 chokétquala 4

4 / 5 chokétquala O

-8 / 3 chokétquala -2

3 * 10 / 3 chokétquala 10

10 / 3 * 3 chokétquala 9
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Nhu vay, khi chia hai dai lugng nguyén cho nhau, két qua nhan duoc 1a phan
nguyén cla thuong, con phan du bi loai bo.

1.9.2 Biéu thiic hén hop

Fortran 90 cho phép thuc hién phép tinh véi biéu thitc chia cdc toan hang c6
kiéu khac nhau. Nguyén tic chung 1a c4c kiéu dit liéu “yé€u hon” hoiac 12 “don gian
hon” buoc phai chuyén déi sang kiéu dit liéu “manh hon”. Vi kiéu s6 nguyén la don
gian nhat, cho nén trong biéu thiic c¢6 cic toan hang nguyén va thuc thi céc todn
hang nguyén phai chuyén thanh cdc todn hang c6 ki€u thuc. Tuy nhién, qud trinh
chuyén déi nay chi thuc hién déi vé6i tiing phép todn ma khong nhat thiét 4p dung
cho ca biéu thitc. Vi du:

10 /7 3.0 chokétquala 3.33333
4. / 5 chokétquala 0.8

2 ** (- 2) chokétquala 0 (?)
Nhung biéu thiic

372/ 3.0

s€ cho két qua bang 0.333333 vi 3 / 2 dugc tinh trudc, nhan gia tri nguyén bang 1.

1.10 Lénh gan. Gan hang, gan biéu thirc

Cu phap cau 1énh gin c6 dang:

variable = expr

Muc dich ctia cau 1énh gén 1a tinh gia tri cua biéu thitc & v€ phai va gan cho
bién & v€ trdi. Nhu vay, ddu bang (=) trong cau Iénh gdn hoan toan khong cé nghia
nhu ddu bang trong todn hoc, ma né duoc hi€u 1a diu g4n, va nén doc la variable
dugc gan bai gia tri cua expr. Vi du, cau 1énh

X=A+8B
nén doc la ndi dung ctia bién X dugc gan boi gia tri ctia noi dung cta bién A cong
vGi ndi dung cta bién B. Khi thuc hién cau 1énh, may s€ 1dy gia tri cia A cOng véi
gia tri ctia B, két qua nhan dugc sé gan cho bién X.

Tuong tu, cau 1énh

N=N+1
ham nghia 1a tang gid tri ctia bién N 1én mot don vi. Puong nhién trong toan hoc
biéu thic nay khong thoa man. Tac dong clia qud trinh thuc hién cau lénh la 1ay noi
dung ctia bién N cong véi 1, duoc bao nhiéu gan lai cho bién N.

Néu exprkhong cing kiéu dit liéu v6i variable, n6 dugc chuyén déi sang kiéu
dit liéu cua variable truéc khi gan. C6 nghia 1a diéu d6 c6 thé din dén sai so tinh
toan. Vi du, gia st N 1a bién nguyén, con X va Y 1a nhiing bién thuc thi:

N =10. / 3 (giatrictaNla 3)
X =10 / 3 (giatricuia X la 3.0)
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Y = 10 / 3. (giatricia Y la 3.33333)

Su vo y trong khi 1ap trinh nhiéu ldc cling gdy nén sai s6 khong dang cé.
Chang han, ban muén tinh trung binh cong hai s6, vi du diém ctia hai mon hoc, ban
dat tén bién cdc mon d6 la M1 va M2 ma khong khai bao ching la bién thuc (vi hai
bién M1 va M2 duoc ngdm hiéu 12 hai bién nguyén). Khi d6 diém trung binh s&
dugc xac dinh boi cau 1énh

TBinh = (M1 + M2) / 2

Vé6i cach viét nay, phan thap phan cua bién TBinh s€ bi chat cut, vi v€ phai la
két qué ctia biéu thic nguyén. Nhung néu ban viét cau lénh trén duéi dang:

TBinh = (M1 + M2) / 2.0

thi két qua lai hoan toan chinh xac.
Sau day 1a mot s6 vi du vé cau lénh gan.
C=(QA*2+B**2)*>05/ @*A)
A=P* 1+ R/ 100) ** N

Cau Iénh thi nhat c6 thé dugc viét bing cach khac khi st dung ham thu vién
SQRT cua Fortran nhu sau:

C=SQRT (A**2+B*>*>2)/ (2 *A)
Tuy nhién, ban khong dugc viét duédi dang:
C=CLU*»*2+B** 2) *> (1/2) / (2 * A)
Boi vi (1/2) trong biéu thiic lily thira nhan gid tri bang 0 do phép chia hai so
nguyén cho nhau.
1.11 Lénh vao ra don gian

Qua trinh nhan thong tin vao va két xuat thong tin ra cia may tinh dugc goi la
qua trinh vao ra dit liéu. Dang vao ra dit liéu don gian nhat trong Fortran 1a st dung
cac 1énh READ* va PRINT*, va dugc goi 1a vao ra truc ti€p. Cac dang vao ra dit liéu
phtic tap hon sé duogc dé cap dén trong nhitng phan sau.

Trong cdc muc trudc ta da gap cdc cau lénh véi READ* va PRINT*, nhung
chua gidi thich gi vé ching. O day ta s& thdy ring d6 1a nhing cau lénh rat thudng
diing ma ta cAn phai tim hiéu ngay.

1.11.1 Lénh vao dit liéu

Trudc day ta da thdy cdc bién duogc gén gid tri bang viéc stt dung cau lénh gan,
vi du trong chuong trinh 7inhTien:

SoTien = 1000
LaiSuat = 0.09
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Cach lam nay rd rang la khong linh hoat, vi khi muon chay chuong trinh véi
cac gia tri sO tién ban dau hoac /ai suat khac nhau, moéi 1an nhu vay ban phai thay
déi truc ti€p cdc cau lénh gén nay trong chuong trinh, sau d6 bién dich lai réi méi
thuc hién chuong trinh. Thay cho céch nay ban c6 thé sit dung cau léenh READ* nhu
sau:

READ*, SoTien, LaiSuat

Khi ban chay chuong trinh, may s& cho ban go giad tri clia cdc bién tir ban
phim. Céc gia tri ndy c6 thé duoc gd trén cling mot dong, phan cdch nhau bdi céc
dau cdch, dau phay hoac trén cac dong khic nhau.

Dang t6ng quét ctia lénh READ* nhu sau:

READ*, list

Trong d6 Zist1a danh sach cdc bién, viét cach nhau boi dau phay.
Khi vao dit liéu v6i léenh READ* cin chd § mot s6 diém sau.

— Mot dong dir liéu duoc gb lién tuc (khong dung ddu ENTER xu6ng dong)
duge goi 1a mot ban ghi.

— Mbi mot 1énh READ khi nhan di lieu doi hoi mot ban ghi méi. Vi du, cau
lénh:

READ*, A, B, C
s€ duoc thdoa man véi mot ban ghi chia 3 gia tri:
345
trong khi c4c cau lénh:
READ*, A
READ*, B
READ*, C
doi hoi dua vao 3 ban ghi, mbi ban ghi chda 1 gia tri:
3
4
5

— Khi gap mot 1énh READ méi, nhiing dit liéu chua duogc doc trén ban ghi hién
thoi s& bi bd qua, va mot ban ghi mdéi khéc s& duge tim dén dé nhan dit lieu

— Néu lénh READ doi hoi nhiéu dit liéu hon dit liéu trén ban ghi hién thoi né
ciing s& tim dén ban ghi méi tiép theo dé nhan tiép dit lieu
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— N&u dir liéu khong du dap tng cho 1énh READ thi chuong trinh sé€ bi két thic
v6i thong béo 16i.

Vi du: Cac cau 1énh
READ*, A
READ*, B, C
READ*, D
vGi cac ban ghi dit liéu dua vao la
123
4
7 8
9 10

s€ ¢6 hiéu qua giong nhu cac 1énh gan sau:

A=1
B=4
cC=7
D=9

Tic 1a cac gia tri 2, 3 trén ban ghi thit nhat, 8 trén ban ghi th ba va 10 trén
ban ghi thit tu bi bd qua.

1.11.2 Doc dix liéu tu file TEXT

Trén thuc t€ thudng xay ra tinh huéng 1a ban mu6n kiém tra chuong trinh trong
d6 mbi 1an chay chuong trinh can phai doc vao nhiéu so liéu. Gia sir ban viét mot
chuong trinh tinh trung binh ctia 10 s6. Chac chin ban s& rat kho chiu néu ¢ moi
lan thir lai chuong trinh ban phai go 10 s6 d€ chay tinh. D6 1a chua néi dén chuong
trinh ctia ban doi hoi nhiéu dit liéu hon, chang han tinh diém trung binh chung hoc
tap cho mot 16p sinh vién khoang 50 ngudi. D€ trdnh phién phic trong nhiing trudng
hop nhu vay, Fortran cung cap cho ban mot phuong thitc kha don gian nhung rat hitu
ich, nhd d6 ban khong can phai nhap lai s6 liéu moéi khi thir chuong trinh.

Y tudng 12 & chd, trudc khi chay chuong trinh ban hiy chudn bi s6 liéu va luu
ching vao mot file riéng biét trén dia. Ban c6 thé tao ra file s6 liéu nay biang mot
trinh soan thao bat ky va nhé ghi lai du6i dang file TEXT (ASCII file) v6i mot tén
file nao d6, chang han SOLIEU.TXT. Vi du, file s6 liéu ndy chita noi dung gém 3 s
trén dong dau tién cua file:

345

Bay gio ban hay viét chuong trinh sau day va chay no:
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PROGRAM ThuFile

OPEN (1, FILE = 'SOLIEU.TXT' )
READ (1, *) A, B, C

PRINT*, A, B, C

END

Cau lénh OPEN két n6i UNIT 1 vé6i file SOLIEU.TXT trén dia. Cau 1énh
READ & day dinh huéng cho chuong trinh tim s6 liéu trong file duoc két ndi véi
UNIT 1. Thong thuong UNIT nhan gid tri trong khoang 1-99. Ban hay chid y phan
biét su khac nhau giita 1énh READ nay véi léenh READ* da dé cap 6 muc trudc.

1.11.3 Lénh két xudt dit liéu

Lénh PRINT™ la cau 1énh rét thuan tién cho viéc két xuat thong tin khi luong
dit liéu khong 16n, thong thudong duogc sir dung trong qué trinh xay dung, phat trién
chuong trinh, hodc dua ra nhitng két qua tinh todn trung gian dé theo doi tién trinh
lam viéc ctia chuong trinh.

Dang téng qudt ctia né nhu sau:
PRINT*, /ist

Trong d6 Zist ¢6 thé 1a danh sich hing, bi€n, biéu thic va xau ky tu, dugc viét
cach nhau boi dau phay (,). Xau ky tu phai duoc dit trong cap dau nhdy don (¢ )
hoac dau nhay kép (“ ). Vi du:

PRINT*, "Can bac hait cua ', 2, " la", SQRT(2.0)
Sau day 1a mot s6 qui tic chung clia 1énh PRINT.
— Méi 1énh PRINT* tao ra mot ban ghi méi

— D6i véi so thuc, tly theo do 16n gia tri ctia s6 dugc in ma ching c6 thé dugc
biéu dién dudi dang ddu phdy tinh hodc dau phdy dong. Néu ban muoén in & dang
cau ky, ban c6 thé st dung lénh dinh dang FORMAT. Vi du, ban muén in so
123.4567 duéi dang d4u phdy finh trén 8 cot v6i 2 chit s6 sau ddu chdm thap phan,
ban c6 thé viét:

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

Ban c6 thé sir dung 1énh PRINT dé in mot thong bdo dai qua mot dong bing
cach dung ky tu noi dong. Vi du:

PRINT*, "Day la cau thong bao duoc &
&viet bang lenh PRINT co noi dong*®
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1.11.4 Két xudt ra may in

Né&u mudn két xuat ra may in, ban chi can dat tham s6 FILE="PRN’ trong cau
lénh OPEN. Vi du

OPEN (2, FILE = "prn® )
WRITE(2, *) "In ra may in"®
PRINT*, "In ra man hinh*

Chud ¥ riang lénh WRITE phai gan két v6i s6 UNIT trong 1énh OPEN. Lénh nay
tong quat hon 1énh PRINT. Ta s& 1am quen véi cau 1énh ndy & nhitng noi dung sau.
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CHUONG 2. CAC CAU LENH CO BAN CUA FORTRAN

Trong chuong trude ching ta da 1am quen v6i mot s6 cau 1énh ctia Fortran, nhu
lénh gan, céc lénh vao ra don gian v6i READ* va PRINT*, Iénh m& file OPEN dé
nhan dir liéu tr file TEXT hoac két xudt thong tin ra mdy in, 1énh dinh dang
FORMAT,... V6i nhitng cau Iénh d6 ban da c6 thé viét dugc mot s6 chuong trinh
don gian. Chuong nay s€ nghién ctru nhitng cau 1énh phic tap hon.

2.1 Lénh chu trinh (DO Loops)

Khi viét chuong trinh, c6 thé ban bat gip tinh huéng mot hoac nhiéu cau Iénh
nio d6 phai thuc hién lap lai nhiéu 1an giong nhau, chang han, ban muén in 10 s
nguyén lién ti€p, moi 1an in mot s6, ban phai dung dén 10 cau 1énh in ra. Ban s& cam
thay khé chiu khi 1am di€u d6. Tuy nhién, thay cho cdch lam trén day, Fortran ho tro
cho ban mdt cau tric cau 1énh kha don gian nhung rat hiéu qua. D6 1a cau lénh chu
trinh. Cd phdp céu lénh c6 thé c6 céc dang sau.

DO m bdk = TriDau, TriCuoi [, Buoc]

C4c cdu lénh

m Cau lénh k&t thic

( hoic: m CONTINUE )

hoac

DO bdk = TriDau, TriCuoi [, Buoc]

C4c cdu l1lénh

END DO

Trong d6 bdk, TriDau, TriCuoi, Buoc phai c6 cing kiéu dit liéu, m 13 nhan
cua cau lénh két thic chu trinh; trong trudng hop khong thé sir dung cau lénh két
thiic nhu vay, ban c6 thé thay thé né bing cau Iénh m CONTINUE. Néu TriDau <
TriCuoi thi Buoc phai 1a mot s6 duong, ngugc lai néu TriDau > TriCuoi thi Buoc
phai 1a mot s6 am. Néu Buoc=1 thi c6 thé bo qua Buoc. Céc cau Iénh ndm gitta DO
va m Cau lénh két thic (ké ca Cau lénh két thic) hoic m CONTINUE, hoic
END DO la nhiing cau 1énh dugc thuc hién lap lai. SO 1an lap lai duoc xac dinh boi:

MAX { (TriCuoi — TriDau + Buoc) | Buoc, 0 }

T4c dong cta lénh chu trinh dugc mo ta trén hinh 2.1. C6 thé tém tét tac dong
nay qua cac budc sau.

1) Bat dau chu trinh bdk dugc gdn gid tri bang TriDau.

2) Sau d6 chuong trinh s& thuc hién biéu thic so sanh bdk<=TriCuoi hoic
bdk>=TriCuoi:

a) Néu biéu thitc cho két qua .TRUE. (ding):

a.1) Ti€p tuc thuc hién Cac cau lénh, ké ca Cau lénh két thic, nim
trong chu trinh roi ting hodc giam bdk mot luong bang tri tuyét doi
cta Buoc
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a.2) Quay vé thuc hién budc 2)
b) Néu biéu thitc cho két qua .FALSE. (sai) thi két thic chu trinh

l

Gan bdk=TriDau I

bdk<= TriCuoi

Thuc hién Cac
cau lénh

1

Tang bdk mot

lugng bang

Buoc

l

Gan bdk=TriDau

bdk>= TriCuoi

Thuc hién Cac
cau lénh

1
Giam bdk mét

lugng bang

Buoc

]

a) Truong hop TriDau<=TriCuoi

]

b) Truong hop TriDau>=TriCuoi
Hinh 2.1 So d6 kh6i mo ta tac dong cua lénh chu trinh DO

Nhu vay, c¢6 thé xay ra tinh hudng cdc cau lénh trong chu trinh lip s& khong
dugc thuc hién mot 1an nao néu ngay tir dau bude 2b) duoc thoa man.

Vi du 1. Chuong trinh sau day s& tinh tong céc so nguyén lién tiép tir N1 dén
N2, trong d6 N1 va N2 la do ban nhép vao tu ban phim.
INTEGER N1, N2, TONG, I
PRINT ' (A\)', ' CHO GIA TRI N1, N2 (Nl<=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 ban s€ nhan dugc cac s6 nguyén lién ti€p tir N1 dén N2
hién 1én man hinh va cu6i cling 12 thong bado két qua tong ctia cac so tir N1 dén N2.
Trong chuong trinh nay, cic cau lénh

PRINT '(A\)', ' CHO GIA TRI N1, N2 (N1l<=N2):'
va
PRINT ' (" TONG=",I5)', TONG

da chua trong d6 1énh dinh dang FORMAT. Ban dung voi quan tam dén ma hay lam
theo nhu vay. Tuy nhién, néu ban cam thdy hoi xa la, ban c6 thé thay thé phin dinh
dang nay bai dau sao ().

Trong cau lénh
DO I = N1,N2,1
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s6 1 cudi cung 12 gia tri ctia Buoc, ban c6 thé bd qua né ma khong anh hudng gi dén
két qua. Nhung néu ban thay né bang -1 thi khi nhap N1 va N2 ban phai luu y
NI1>=N2.

Cac cau Iénh

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

ENDDO

ciing ¢6 thé dugc thay thé boi cdc cau Iénh sau day

DO 100 I = N1,N2,1
TONG = TONG + I

100 PRINT*, T

Trong truong hop nay cau 1énh

100 PRINT*, T

12 cau Iénh két thic chu trinh. Ban ciing ¢6 thé ding léenh CONTINUE dé két thiic
chu trinh:

DO 100 I = N1,N2,1
TONG = TONG + T
PRINT*, T
100 CONTINUE
Lénh CONTINUE trong trudng hgp ndy c6 thé xem 1a “thlra”, tuy vay trong
nhiéu trudng hop, dé an toan va rd rang hon, ban c6 thé sit dung nhiing cau lénh
“thtra” ki€u nay.
o Vi du 2. Chuong trinh tinh can bac hai ctia s6 a theo phong phap Newton cé
thé dugc mo ta nhu sau:
1) Nhap vao s6 a
2) Khdi tao x bang 1 (gdn gia tri cho x bang 1)
3) Lap lai 6 1an cac budc sau day:
a) Thay x boi (x + a/x)/2
b) In gia tri cia x
4) K&t thuc chuong trinh

M3 nguoén chuong trinh nhu sau:

PROGRAM Newton ! Tinh can bac hai bang pp newton
REAL A | 88 s& 1&y can bac hai

INTEGER I ! Bién dém phép lap

REAL X ! Gid tri gin ding cla can bac hai cla a
WRITE( *,*) ' Cho so se lay can bac hai: '

READ*, A

PRINT*
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X =1 ! Khéi tao gid tri ban diu cla x (2?)
DO I =1, 6
X = (X+A /X)) / 2
PRINT*, X
ENDDO
PRINT*
PRINT*, 'Can bac 2 cua a tinh theo F90 la:', SQRT(A)
END

Khi chay chuong trinh ban s€ thdy trén man hinh xuat hién 6 lan gia tri cta X.
Gia tri & dong thit 6 dugc xem 12 gin ding clia cin bac hai cla a tinh bang phuong
phép liap Newton, con gid tri in & dong cudi cuing 1a can bac hai cta a tinh bang ham
thu vién ctia Fortran (SQRT). Giita chiing c6 thé c¢6 su khdc nhau; khi a cang 16n thi
su khdc nhau d6 cang nhiéu. Trong trudng hgp nay ban hidy tang s lan lap bang
céch thay s6 6 6dong 1énh DO T = 1, 6 bang mot so 16n hon va chay lai chuong
trinh. Viéc so sdnh két qua nhan dugc sau méi 1an thay doi dong 1énh nay c6 thé s&
rat c¢6 ich cho ban day.

Chu y: N6i chung Fortran cho phép céac bién bdk, TriDau, TriCuoi, Buoc c6
kiéu dit liéu s6 nguyén va so thuc. Tuy nhién ching t6i khuyén cdo ban khong nén
ding kiéu dit liéu thuc do s6 thuc duoc biéu dién & dang gan diing, c6 thé gay nén
nhiing sai s6 khong luong trudc duoc.

2.2 Lénh ré nhanh véi IF

Cau trdc & nhanh 1a ki€u cau tric rit pho bién déi vé6i cac ngon ngit 1ap trinh.
Trong Fortran, cdu tric r& nhanh dugc cho kha da dang. Sau day ta s lan lugt xét
tung truong hop.

2.2.1 IF (BThuc_Logic) Cau lénh

Trong d6 Cau 1énh khong dugc la mot trong cac cau
1énh c6 cau tric khac, nhu IF, DO,... Tac dong cua cau
1énh IF 1a néu BThuc_Logic nhan gia tri .TRUE. (ding) sai

thi chuong trinh s€ thuc hién Ciu /lénh ngay sau do,

nguoc lai, néu BThuc Logic nhan gia tri .FALSE. (sai) =i

thi Cau Ilénh s€ bi bd qua va chuong trinh ti€p tuc véi —

nhiing cau 1énh khdc sau IF. So d6 kh6i mo ta tic dong Thc hicn

nay duoc cho trén hinh 2.2. S
Vi du: Hay doc vao mdt s6 va cho biét d6 la so

duong, s6 am hay s6 0. Chuong trinh c6 thé duoc viét nhu

sau.

REAL X

PRINT ' (A\)',' CHO MOT SO:' Hinh 2.2

READ*, X

IF (X.GT.0) PRINT *, ' DAY LA SO DUONG'

IF (X.LT.0) PRINT *, ' DAY LA SO AM'

IF (X.EQ.Q0) PRINT *, ' DAY LA SO 0'

END
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Nhu da thay, doi v6i cdu tric nay, khi BThuc Logic nhan gia tri .TRUE.
(ddng) thi chi ¢6 mot cau 1énh sau dé duoc thuc hién.

2.2.2 IF (BThuc_Logic) THEN
Ccdc cdu 1énh
END IF

Vé nguyén tic, tdc dong cta cau lénh nay hoan toan giong véi cau tric IF trén
day. Su khéc nhau giita ching chi 1a & chd, trong cau tric trude, khi diéu kién dugc
théa man (BThuc_Logic nhan gia tri .TRUE.) thi chi ¢c6 moét cau 1énh sau IF dugc
thuc hién, con trong truong hop nay néu BThuc_Logic nhan gia tri .TRUE. thi co
thé co nhiéu cau lénh nam gitta IF ... THEN va END IF s& dugc thuc hién. (Céc cau
lénh ham nghia 12 c6 thé ¢6 nhiéu cau Iénh).

Vi du: Viét chuong trinh nhap vao hai s6 thuc, néu chiing dong thoi khac 0 thi
tinh tong, hiéu, tich, thuong cta chiing.
REAL X, Y, TONG, HIEU, TICH, THUONG
PRINT*, * CHO 2 SO THUC:’
READ*, X, Y ! Doc cac so X, Y tu ban phim
IF (X.NE.O.AND.Y.NE.O) THEN ! X, Y dong thoi khac 0
TONG + Y
HIEU = - Y
TICH = * Y
THUONG X /Y
PRINT*, TONG CUA ' ,X, ' Y, LA:’,TONG
PRINT*, HIEU CUA ' ,X,’" VA ’',Y,’ LA:',HIEU
X, ! Y

S0 X

~

PRINT*,’ TICH CUA ',bX, VA ',Y," LA:’,TICH
PRINT~*, , X, " VA ,Y,’ LA:', THUONG

END IF

IF (X.EQ.0.OR.Y.EQ.0) THEN ! Mot trong hai so = 0
PRINT*, ’ MOT TRONG HAI SO VUA NHAP = 0’

END IF

END

~

THUONG CUA

2.2.3 IF (BThuc_Logic) THEN
Cdc cdu 1énh 1
ELSE

cdac cdu 1énh 2 Bung
Cac cau lénh 2 Caccau lénh_1
END IF | _— ” =

Khac véi hai cau tric trén, trong ciu tric nay
viéc thuc hién chuong trinh ¢6 thé & vé mot trong
hai “nhanh™: N&u BThuc_Logic nhan gid tri
.TRUE. thi chuong trinh s& thuc hién Cic ciu
lénh_ 1, nguoc lai, chuong trinh s€ thuc hién Cic
cau Iénh_2. So d6 khoi mo ta tdc dong cua cau Hinh 2.3
tric nay duoc cho trén hinh 2.3
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Vi du: Viét chuong trinh nhap vao tir ban phim ba s6 thuc, 1a kich thudc ba
canh cua mot tam gidc. Néu ba s6 d6 thoa man di€u kién 1a ba canh ctia mot tam
giac thi tinh dién tich ctia tam giac. Ngugc lai thi dua ra thong bao “BA SO NAY
KHONG PHAI LA 3 CANH CUA TAM GIAC”.

REAL A,B,C ! Ba canh Tam gilac
REAL P, S ! Nua chu vi va Dien tich
LOGICAL L1 !Ba canh Tam giac phai la nhung so duong
LOGICAL L2 ! Ba canh phai thoa man
! cac bat dang thuc tam giac
PRINT*, ' CHO 3 CANH CUA TAM GIAC:'

READ*, A,B,C
L1 = A>0.AND.B>0.AND.C>0
L2 = A+B>C.AND.B+C>A.AND.C+A>B

IF (L1.AND.L2) THEN ! Thoa man dieu kien Tam giac
P = (A+B+C)/2
S = SQRT(P* (P-A)* (P-B)*(P-C))
PRINT*,' DIEN TICH TAM GIAC = ',S

ELSE ! Khong thoa man dieu kien Tam giac

PRINT*, "BA SO NAY KHONG PHAI LA 3 CANH &
&CUA TAM GIAC™
END IF
END

Trong chuong trinh nay ta da sir dung hai bién logic L1, L2 d€ x4c dinh ba so
nhap vao c6 thdéa man di€u kién 1a ba canh ciia mot tam gidc hay khong. Ban nén
chu y cach dung céac bién nay, vi nd s€ rt c6 ich trong nhitng truong hgp phiic tap
hon.

2.241F (BThuc_Logic 1) THEN
cdc cdu 1énh 1
ELSE IF (BThuc_ Logic_2) THEN
cdac cdu 1énh 2
ELSE IF (BThuc_Logic_3) THEN

cdc cldu 1énh 3

ELSE
Cac cldu 1énh_n
END TIF

CAu tric nay duoc goi la cdu tric khoi IF (Block IF). Tac dong cla cau tric
nay dugc mo ta trén hinh 2.4.

Tru6c hét chuong trinh s kiém tra BThuc Logic 1. Néu BThuc_Logic_1nhan
gia tri .TRUE. thi Cic cdu Iénh_1 s& duoc thuc hién; néu BThuc Logic [ nhan gia
tri .FALSE. thi chuong trinh s& ki€ém tra dén BThuc_Logic_2. Néu BThuc Logic 2
nhan gia tri .TRUE. thi Cic cau Iénh_2 s€ dugc thuc hién; néu BThuc Logic 2nhan
gid tri .FALSE. thi chuong trinh s& kiém tra BThuc_Logic_3,... Qua trinh ci tiép
dién nhu vay cho dén khi néu tat ca cic BThuc_Logic déu nhan gia tri .FALSE. thi
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chuong trinh s€ thuc hién Céc cdu Iénh_n. Néu Cic cau Iénh & giai doan nao dé cta
qua trinh da dugc thuc hién, chuong trinh s& thoat khoi cau tric IF va chuyén diéu
khién dén nhitng cau lénh ngay sau do, ngoai trlr trudng hop trong Céc cau Iénh c6
lénh chuyén diéu khién GOTO dén mot vi tri kh4c trong chuong trinh.

| Cac cau lénh_n I

bthuc logic_1

Cac cau lénh_1

bthuc logic_2

Caccau lénh_2

bthuc logic_3

Cac cau lénh_3

Hinh 2.4

Vi du: Viét chuong trinh nhap diém trung binh chung hoc tap (TBCHT) cua
mot sinh vién va cho biét sinh vién d6 dugc xép loai hoc tap nhu thé nao néu tiéu
chuén xé&p loai dugc qui dinh nhu sau: Loai xuat sac néu TBCHT >=9; Loai gioi néu
9<TBCHT<=8; Loai kha néu 8<TBCHT<=7; Loai trung binh néu 7<TBCHT<=5 va
loai yéu néu TBCHT<S.

PROGRAM XEPLOAT_1
INTEGER DIEM
WRITE (*,'(A\)') ' CHO DIEM TBCHT: '
READ*, DIEM
IF (DIEM.LT.0.OR.DIEM.GT.10) THEN
PRINT*, ‘ DIEM KHONG HOP LE’
STOP
END IF
IF (DIEM.GE.9) THEN
PRINT*, ' LOAI XUAT SAC'
ELSE IF (DIEM.GE.8) THEN
PRINT*,' LOAI GIOTI'
ELSE IF (DIEM.GE.7) THEN
PRINT*,' LOAI KHA'
ELSE IF (DIEM.GE.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: '
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READ*, DIEM
IF (DIEM.LT.0.OR.DIEM.GT.10) THEN
PRINT*, ‘ DIEM KHONG HOP LE’
STOP
END IF
IF (DIEM.GE.9) PRINT*,' LOAI XUAT SAC'
IF (DIEM.GE.8.AND.DIEM.LT.9) PRINT*,'
IF (DIEM.GE.7.AND.DIEM.LT.8) PRINT*,'
IF(DIEM.GE.5.AND.DIEM.LT.7) PRINT*, '
IF (DIEM.LT.5) PRINT*,' LOAI YEU'
END

LOAT GIOT'
LOAT KHA'

LOAT TRUNG BINH'

Trong hai chuong trinh trén, Iénh STOP lam két thic chuong trinh khi DIEM
nhap vao khong hop 1¢é (DIEM < 0 hoac DIEM > 10). R6 rang, néu st dung cau tric
khoi IF nhu & chuong trinh XEPLOAI_1, cdc biéu thiic logic s& gon gang hon, va
chuong trinh trong sang sta hon so v6i chuong trinh XEPLOAI_2.

2.2.5 Lénh nhdy vé diéu kién GOTO

Lénh nay c6 dang sau:

GOTO m

Trong d6 m 13 nhin cia mot cau 1énh ndo d6 sé duoc chuyén diéu khién t6i
trong chuong trinh. Khi gip Iénh GOTO, ngay lap titc chuong trinh s& chuyén diéu
khién t6i cau 1énh c¢6 nhan m. Néu trong chuong trinh khong cé cau lénh nao cé
nhan m thi 16i s& xuat hién. Hon nita, cau lénh s& dugc chuyén diéu khién t6i khong
duoc phép ndm trong vong kiém sodt ciia 1énh chu trinh DO va cau triic & nhénh IF.

Vi du, doan chuong trinh sau day

IF (L1)

(L2)

END IF

THEN

THEN

6 thé dugc thay thé boi doan chuong trinh sau khi sir dung 1énh GOTO

IF (.NOT.L1)
I 1

J 2
GOTO 30
IF
I 2

J = 3
GOTO 30
I 3

J 4
CONTINUE

10

20

30

(.NOT.L2)

GOTO 10

GOTO 20

32



Ngon ngir 1ap trinh FORTRAN 90 - Phan Van T4n — Ban thao lan 1

2.2.6 IF (BThuc SoHoc) m1, m2, m3

Trong d6 BThuc SoHoc 1a mot biéu thic s6 hoc, ¢6 thé ¢6 kiéu nguyén hoic
thuc; m/, m2, m31a nhan cta cac cau 1énh c6 trong chuong trinh. Nguoi ta goi cau

tric IF nay la IF s6 hoc, vi quyét
dinh r€ nhanh phu thudc vao diu cta
BThuc SoHoc. Tac dong cua cau tric
nay dugc mo ta trén hinh 2.5.

Trudc hét chuong trinh sé tinh
gia tri cua BThuc SoHoc. Néu BThuc
SoHoc nhan gia tri am, chuong trinh
s& chuyén diéu khién t6i cau lénh c6
nhan m/; néu BThuc SoHoc nhan
gia tri bang 0, chuong trinh s&
chuyén diéu khién t6i cau Iénh cé
nhan mZ2, néu BThuc SoHoc nhan
gid tri duong, diéu khién s& duoc
chuyén t6i cau lénh c6 nhan m3. Hai

bthuc SoHoc

=0
Cau lénh co Cau lénh co Cau lénh co
nhan m1 nhan m2 nhan m3
Hinh 2.5

trong ba nhan m/, m2, m3 cé thé tring nhau, ¢6 nghia 1a hai nhanh cta diéu khién
c6 thé chuyén dén cing mot cau 1énh. Tuy nhién cdc cau lénh ¢6 nhan m1, m2, m3
khong dugc phép nam trong vong kiém sodt cta lénh chu trinh DO va cdu triic ré

nhanh IF.
Vi du:
INTEGER N

PRINT*, ' CHO MOT SO NGUYEN

READ*, N
IF (N-50) 10, 20, 30

1

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

Hoac
INTEGER N

PRINT*, ' CHO MOT SO NGUYEN

READ*, N
IF (N-50) 10, 10, 30

1

10 PRINT*,' SO NAY NHO HON HOAC BANG 50

GOTO 40

30 PRINT*,' SO NAY LON HON 50

40 CONTINUE
END

2.3 Thao tac véi hang va bién ky tu (CHARACTER)

0 muc 1.4.2 ching ta da xét kiéu dit liéu ky tu va cach khai bdo cdc bién, hing
c6 kiéu ky tu. Hang ky tu 1a tap hop céc ky tu thuoc bang ma ASCII, khong bao gém
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cac ky tu diéu khién, lap thanh mot day dat trong cap dau nhdy don (‘ °) hodc ddu
nhay kép (“ ). Bién ky tu 1a bién c6 kiéu ky tu, dugc khai bdo boi lénh
CHARACTER. Cic hing va bién ky tu c6 thé duoc gop v6i nhau dé tao thanh mot
xau ky tu méi. Vi du, chuong trinh sau day s€ hoi tén ban, khi ban g6 tén minh vao,
may s€ da ra 101 chao mung ban.

Program WelCome

CHARACTER *20 Name

Print *, 'Ten ban la gi ?'

Read*, Name

Write(*,*) 'Xin chao ban ', Name

END

Trong chuong trinh trén, 1énh PRINT in ra mot hang ky tu (Ten ban la gi
?), lénh READ* doc gia tri ciia bién ky tu Name do ban nhip vao, con lénh
WRITE in ra mot hang ky tu (Xin chao ban ) va gid tri cla bién ky tu Name.
Bién Name da dugc khai bdo c6 kiéu ky tu v6i do dai cuc dai 1a 20. Khi chay
chuong trinh nay, n€u ban nhap mot xau c6 chia diu cach & gitta (vi du Hoang
Nam) ma khong dat trong cap dau nhay, gid tri cua bién Name c6 thé s€ bi cit bo
phén bén phai nhat ké tir vi trf ddu céch. Chang han:

Ten ban la gi ?
Hoang Nam
Xin chao ban Hoang

(chtt khong phai Hoang Nam nhu ban mong muon). Nhung néu ban gb vao “Hoang
Nam” (dat trong dau nhdy) thi két qua nhan dugc lai hoan toan binh thuong. Néu
ban thay cau 1énh

Read*, Name
bdi cau 1énh
Read (*, ' (A)'’) Name

thi khi nhap vao gia tri cia bién Name ban khong dugc dat trong dau nhay, vi trong
truong hop nay céc dau nhdy s& duoc hiéu 1a mot bo phan cua Name. Vi du:

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 vuot qua do dai khai bao cuc dai ctia bién ky tu thi phan
bén phai nhit ctia xau sé bi céit bo. Vi du:

CHARACTER *7 Name
Name = ‘Hoang Nam’

Két qua bién Name s€ c6 gid tri la ‘Hoang N’.
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Chuong trinh sau day 1a mot vi du vé sir dung phép toan gop cac xau ky tu.
Character Ho*7,Dem*7, Ten*7, HoTen*21
Ho="'Nguyen'’
Dem="'Van’
Ten='Thanh’
HoTen=Ho//Dem//Ten
PRINT*, "123456712345671234567"'
PRINT*, HoTen
END

Khi chay chuong trinh nay ban s& nhan duoc:

123456712345671234567

Nguyen Van Thanh

Bién HoTen c6 gia tri bang gid tri ca ba bién Ho, Dem va Ten. Vi ba bién nay
déu c6 do dai khai bao 1a 7 (ky tu), nén giita Van va Thanh c6 4 khoang trong (4 dau
cach).

2.4 Két hop DO va IF

Chu trinh DO c6 thé bao ham ca céu tric r& nhanh IF va nguogc lai. Nghia 1a
chu trinh DO c6 thé kiém sodt toan bo cau tric IF, hodc trong cau tric IF c6 chita
tron ven chu trinh DO. Nhat thiét chiing khong dugc phép giao nhau. Cd phép tong
quat ctia cac cau tric nay nhu sau.

— IF nam trong chu trinh DO:
DO bdk = TriDau, TriCuoi, Buoc

IF (BThuc Logic) THEN
END TIF

END DO

— Chu trinh DO nam trong c4u tric IF:

IF (BThuc Logic) THEN

DO bdk = TriDau, TriCuoi, Buoc

END DO
END IF
Sau day 1a mot s6 vi du.
PROGRAM IFinDO ! C&u truc IF nam trong chu trinh DO
Do 1=1,100

write(*,*) 1
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If (1.EQ.20) then
print*,' Ket thuc sau lan lap thu ', 1

stop
End If
Enddo
END
PROGRAM DOinIF ! Chu trinh DO na&m trong cdu truc IF
Print*,' Cho hai so nguyen: '

Read*, M, N
if (M.LE.N) then

write(*,*)' Lap tu ',M, ' den ',N
Do i1=M,N
write(*,*) 1
Enddo
Else
write(*,*)' M > N'
End If
END

2.5 Ré nhanh véi cau triuc SELECT CASE

Mot trong nhitng phuong phép hitu hiéu dé chuyén diéu khién trong chuong
trinh 12 stt dung cu tric r& nhdnh SELECT CASE. Dang tdng quat clia ciu tric nay
nhu sau.

SELECT CASE (BThuc_Chon)
CASE (Chonl)
Céc céu 1lénh_1
CASE (Chon2)

C4c cau lénh_2

CASE DEFAULT
Céc céu 1lénh_n

END SELECT

Trong d6 BThuc_Chon, Chonl, Chon2,... phai c6 cung kiéu dit liéu s6 nguyén,
logic hoac CHARACTER*1. BThuc_Chon 1a biéu thic dugc tinh todn, né con duoc
goi 12 chi so"chon. Chonl, Chon2,... 1a cic gia tri hodc khoang gid tri ¢6 thé ¢6 clia
BThuc_Chon. Néu c6 nhiéu gid tri rdi rac, ching phai dugc liét ké cach nhau boi
d4u phdy; néu 1a khoang gid tri lién ti€p, ching phai dugc biéu dién boi hai gid tri
dau va cudi khoang phan cach nhau boi ddu hai chdm (:). Cic cau lénh_1, Cic ciu
lénh_2,... 1a tap céc cau lénh thuc hién. Néu biéu dién so d6 khoi cau tric nay no sé
gan giong véi hinh 2.4, trong d6 cac BThuc Logic_1,... duoc thay boi ménh dé néu
BThuc_Chon thudc tap Chonl,...

Tac dong cia cau triic nay c6 thé mo ta nhu sau.

Bat dau: Xéc dinh gid tri cha (Bieu_Thuc_Chon)
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Néu gia tri ctia Bieu_Thuc_Chon thudc tap (Chonl) thi
Thuc hién Cac cau lénh_1

Neéu gia tri ctia Bieu_Thuc_Chon thudc tap (Chon?2)
Thuc hién Khoi lénh_2

Néu gia tri ctia Bieu_Thuc_Chon nhan cadc gid tri khac thi
Thyc hién Khoi lénh_n
Két thic
Vidu I: Vi€t chuong trinh xem s6 ngay ctia mot thang nao d6 trong nam.

INTEGER Month, Year

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

SELECT CASE (Month)

CASE (1,3,5,7,8,10,12)

Print*,' Thang ', Month,' co 31 ngay'
CASE (4,6,9,11)

Print*,' Thang ', Month,' co 30 ngay'
CASE (2)
Print' (A\)',' Nam nao?'

Read*, Year

IF (Year.EQ.2000) then

Print*,' Thang ', Month,' Nam 2000 co &
&29 ngay'
Else IF (Mod(Year,4).EQ.0.AND. &
&Mod (Year,100) .NE.O) then

Print*,' Thang ', Month,' Nam ', Year,&

&' co 29 ngay'

Else

Print*,' Thang ', Month,' Nam ', Year,&
&' co 28 ngay'

End IF

CASE DEFAULT

Print*,' Khong co thang ', Month

END SELECT

END

Vi du 2: G mot ky tu va cho biét d6 1a chit cai hay chit 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 &
&hoac chu cai."
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WRITE (*, *) "Day la ky tu ", Char
END SELECT
END

CHUONG 3. CAC CAU TRUC MO RONG

3.1 Chu trinh DO téng quat va chu trinh DO 16ng nhau

Céc chu trinh DO da xét & chuong 2 c6 thé dugc gan tén va goi 1a chu trinh DO
tong quat. Cd phap cau lénh nhu sau.

[ Ten ChuTrinh:] DO bdk = TriDau, TrCuoi [, Buoc]
Cdc clu 1énh
END DO [7Ten ChuTrinh]

Vé nguyén tic tdc dong, chu trinh DO nay hoan toan giéng véi chu trinh DO
trude day.

Cac chu trinh DO ciing c6 thé 16ng nhau sao cho chu trinh ngoai kiém soat
toan bo chu trinh trong. C6 thé c6 cac cau tric 16ng nhau sau day.

DO ml bdkl=

DO m2 bdk2=. ..

cdc cdu 1énh
m2 CAu lénh k&t thic
[ hodac: m2 CONTINUE ]

ml CAu lénh k&t thic
[ hodac: m2 CONTINUE ]
Hoac

ChuTrinh 1: DO bdkl=

ChuTrinh 2: DO bdkZ2=...
Ccdc cdu 1énh
END DO ChuTrinh 2

END DO ChuTrinh 1

Vi du: Lap chuong trinh tinh téng diém thi dai hoc cho cdc thi sinh.
PROGRAM TinhDiem
WRITE(*,’ (A\)')” Cho so thi sinh can tinh:”
Read*, N
ThiSinh: DO 1=1,N
TongDiem=0.0
MonThi: DO j=1,3
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Print*, “Cho diem thi mon “, J,&
&" cua TS thu 7, I

Read*,Diem
TongDiem=TongDiem+Diem

END DO MonThi

Write(*,’ (” Diem TS “,I3,”=",F5.1)")I,TongDiem
END DO 7ThiSinh
END
3.2 Cau tric IF téng quat va cau tric IF 16ng nhau

CAu tric IF ciing ¢6 thé duge dat tén va goi 1a céu tric IF téng quét. Cd phéap
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

END IF Ten Cau Truc

Hoac

Ten_Cau_Truc: IF (BThuc Logic_1) THEN
ELSE IF (BThuc Logic_2)

ELSE IF (BThuc Logic_3)

ELSE Ten Cau Truc

END IF 7Ten Cau Truc

N6i chung khong c6 gi khac biét vé chiic ning gitta cau tric IF tong quét va
cau tric IF thong thong trudc day da xét, ngoai trir thém Ten Cau_Truc dé€ “danh
ddu” xac dinh vi tri ctia khoi cau tric.

Cau tric IF ciing c6 thé 16ng nhau sao cho c4u tric ndy nim tron ven trong cau
truc kia.
IF (BThuc Logic_1) THEN

IF (BThuc Logic_2) THEN
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END IF

END IF
Hoac
Ngoai: IF (BThuc Logic_1) THEN

Trong: IF (BThuc Logic_Z2) THEN
END TIF 7Trong

END IF Ngoai
Vi du: Lap chuong trinh giai phuong trinh ax* + bx + ¢ = 0.
Dé giai bai todn nay trudc hét ta 1ap mot dan bai thuc hién gom cac budce sau.
Bude 1: Nhap cac hé s6 a, b, ¢
Budc 2: Néu a=0: (giai phuong trinh bac nhat bx + ¢ = 0)
— Néu b=0:
+ Néu ¢=0: Tra 16i = V6 s6 nghiém
+ Néu c#0: Tra 10i = V6 nghiém
— Néu b=0: Tra 16i = nghiém x=-c/b
Budc 3: Néu a=0: (giai phuong trinh bac hai ax* + bx + ¢ = 0)
— Tinh DelTa=b*b-4*a*c
— Néu DelTa<0: Tra 16i=V06 nghiém (hoac nghiém ao)
— Neéu DelTa>0:
+ Tinh c4c nghiém
+ Tra 10i: Nghiém x1, x2 =(-b+(DelTa)1/2)/(2a)
Budc 4: Két thic
Dua trén dan bai nay ta c6 ma chuong trinh:

PROGRAM G1ai1PTb2
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
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ELSE XetB
Print*, ‘Phuong trinh co 1 nghiem x=‘, -c/b
END IF XetHB
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)

Xl=( -b - DelTa) / (2*a)
X2=( -b + DelTa) / (2*a)
Print*, 'PT co cac nghiem X1=‘,X1,’ X2=', X2

END IF XetDelTa
END TIF XeftA
END
3.3 Chu trinh ngam
Truéc hét hay xét hai vi du sau.
Vidu 1:
DO I =1, 5
PRINT*, I
END DO
END
Néu chay chuong trinh nay ban s& nhan dugc két qua trén man hinh la:

g W N

Vidu 2:

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

END

Trong truong hgp nay ban s€ nhan duoc két qua la:

1 2 3 4 5

Lénh PRINT* trong vi du 2 cho phép in 5 gid tri cta I, v6i I tang dan tir 1 dén
5. Khéc v6i vi du 1, trong d6 1énh PRINT* duoc thuc hién 5 1an, méi 1an in mot ban
ghi, nén két qua nhan dugc 1a méi s6 in trén mot dong, & day, 1énh PRINT* chi thuc
hién mot 14n, tic 1a chi in mot ban ghi, nén cdc gia tri déu nam trén mot dong.
Nguoi ta goi vong lap in cac gia tri cia I trong 1énh PRINT* & vi du 2 la chu trinh
DO ngam. Loai chu trinh DO nay duoc st dung rat nhiéu, nhat la trong viéc két xuat
d liéu. Vi du, chuong trinh sau day cho phép in ra trén 10 dong 100 s6 nguyén
duong dau tién theo thit tu tang dan, méi dong 10 so.
DO I=1,91,10
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PRINT
ENDDO
END

'(10I4) "', (3,J=1,1+9)

3.4 Pinh dang dir liéu bang lénh FORMAT

Dé doc vao hodc két xudt dit liéu c6 qui cach ban c6 thé sit dung lénh dinh

dang FORMAT. Cu phap cau 1énh nhu sau.
m FORMAT (M6 td dinh dang)

Trong d6 m 1a nhan cau lénh, M6 td dinh dang 12 nhiing qui udc dé doc/ghi dit

liéu theo qui tac nhat dinh nhu da dn ra trong bang dudi day.

Mo ta y nghia Vidu
dinh dang

Iw[.m] Poc/in mot s6 nguyén I5,15.5, 416
Bw[.m] Poc/in mot s6 nhi phan B4
Ow[.m] Poc/in mot s6 co so 8 05
Zw[.m] Poc/in mot s6 co so 16 710.3
Fw.d Poc/in mot s6 thuc d4u phdy tinh F10.3, F5.0, 5F7.2
Ew.d Doc/in mot s6 thuc dau phdy dong E14.7, 5E10.6
Dw.d Poc/in mot so6 thuc do chinh xac gap doi  |D14.7, 5D10.6
Alw] Poc/in mot bién ky tu A, Al, A20,4A7
Lw Poc/in mot bién logic L4, 3L5
nX B6 qua n ky tu 1X, 5X
/ Xuong dong 2x, 5F10.3 / 2x,7F10.3
\ hoac $ Gitr trén cung mot ban ghi A\
Xau KTu In mot xau ky tu (dat trong cap dau nhay) |‘Dong tren’/’Dong duoi’

Trong d6: w 1a do rong truong, d 1a s6 chit s6 sau dau cham thap phan, m 1a s6
ky tu ma mot s6 nguyén chiém, ké cé chit s6 0 ding trudc, n 12 s6 ky tu bo qua.

Vi du:

INTEGER N, M

REAL X, Y, %

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, Z

20 FORMAT (20X, 'Cac so vua nhap la '/2X, &
&' Cac so nguyen: ',' N=',6 I6,&
&' M=',I6/2x,' Cac so thuc: ',2x,&
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&' X=',F6.1,"'" Y=',F6.1,' z2=", F6.1)
END

Nhu da thdy qua vi du trén, dinh dang FORMAT c6 thé dugc mo ta ngay trong
céc cau lenh READ va WRITE hoac PRINT. Chang han, c4c cau lénh

WRITE (*, 30) X, Y, Z
30 FORMAT (3X, 2F10.3, E12.5)
tuong duong véi cau 1énh
WRITE (*, ' (3X, 2F10.3, E12.5)') X, Y, Z

Khi doc dit vao, ban c6 thé dung dinh dang tu do nhu trong cdc vi du trén day.
Tuy nhién ban ciing c6 thé dung dinh dang c6é qui cach. Vi du, c4c trudng hop sau
day s€ cho két qua nhu nhau.

Gia stir ban mudn nhap vao ba s6 x=12.3, y=23.45, z=123.4. V§i cau 1énh
READ (*, *) X, Y, Z
Ban chi can g vao:
12.3 23.45 123.4 (Cac s6 cach nhau bdi cac dau cach)
Nhung néu ban viét:
READ (*,’(3F5.2)') X, Y, %
ban c6 thé go vao:
012300234512340

(Cac s0 la cac nhom gom 5 chit s6 vé6i 2 chit s6 sau ddu cham thap phan)

3.5 Chu trinh lap khong xac dinh

Chu trinh DO da xét truéc day chinh 1a chu trinh lap véi s6 bude lap duoc xac
dinh bdi cac tham s6 7riDau, TriCuoi va Buoc. Trong nhié€u bai todn, s6 budc tinh
todn can lap di lap lai khong thé x4c dinh duoc mot céch cu thé, ma 1a duoc x4c dinh
thong qua mot diéu kién cho trude nao d6. Cau tric lap nay duoc goi 1a lip khong
x4c dinh.

3.5.1 Ldp khoéng xdc dinh bang viéc két hop IF va GOTO

C6 thé tao ra chu trinh lap khong xac dinh bang viéc két hop IF va GOTO nhu
sau.

m Cau lénh diu vong lap
C4c clu lénh tié&p theo trong vong lap
IF (BThuc Logic) GOTO m
hoac:
m Cau lénh diu vong lap
C4c clu lénh tié&p theo trong vong lap
IF (BThuc Logic) THEN
Cadc cau lénh xi ly trdéc khi lap lai
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GOTO m I

END IF Cac cau lénh

trong vong lap

Trong d6 m la nhan cau 1énh dau tién cua qua
trinh can lap; BThuc Logic 1a diéu kién dé lap lai
qua trinh. Néu BThuc Logic nhan gia tri .TRUE. thi

chuong trinh s& chuyén diéu khién dén cau 1énh dau Piing
vong lap, nguoc lai, néu BThuc Logic nhan gia tri Cac cau lenh
FALSE. thi qud trinh lap s& két thic. So' d6 kh6i mo i

ta tic dong cua chu trinh nay dugc cho trén hinh 3.1. [

Vi du: Viét chuong trinh nhiap vao mot so

duong khong vuot qua 10. Véi yéu cau nay, chuong |
trinh phai bao dam di€u kién, chimg nao s6 nhap vao Cac cau lenh
khong phai 12 mot so” duong khong vuot qua 10 thi A

phai nhap lai. Nhu vay, diéu kién quay lai vong lap
& day 1a s6 nhap vao hoidc 12 s6 am hoic 1a s6 16n Hinh 3.1
hon 10. Ta c6 qui trinh sau.

1) Nhap vao mot s6 X
2) Kiém tra s0 X:
— Néu X<0 hoac X>10 thi
+ Thong bdo 16i
+ Quay lai buéc 1)
— Néu 0<X<=10: Két thic

Ma nguon chuong trinh nhu sau.

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

IF (X.LT.0.0R.X.GT.10) THEN
PRINT*,' SO VUA NHAP=',6X
PRINT*,' SAT ! NHAP LAI !
PRINT*

GOTO 10
END IF
PRINT*
PRINT*,' DUNG ROI! SO VUA NHAP=',6X
END

3.5.2 Cdu tric DO va EXIT
DPay ciing 1a dang chu trinh 1ap khong xac dinh. Cd phap cau tric nhu sau.
[ TenChuTrinh:] DO
IF (BThuc Logic) EXIT
C4c cdau 1lénh
END DO [7TenChuTrinh]
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Hoac
[ TenChuTrinh:] DO

C4c cdau lénh

IF (BThuc Logic) EXIT
END DO [TenChuTrinh]

So d6 khoi mo ta tdc dong ctia cdu tric dugc cho trén hinh 3.2. Ban can hét siic
chi y su khdc nhau gifta hai cdu tric nay. Doi véi cau tric tht nhat, vi B7Thuc Logic
duoc xac dinh trudc khi Céc cau Iénh dugc thuc hién, nén c6 thé Cic cau lénh s&
khong dugc thuc hién mot lan nao néu ngay tr dau BThuc Logic nhan gia tri
.TRUE. Trong khi d6, & cau tric tha hai, Cic cau Iénh dugce thuc hién it nhat mot
lan.

Caccau lénh

BThuc_logic

BThuc_Logic

Cac cau lénh

— —
Cac cau lénh Cac cau lénh
ti€p theo sau ti€p theo sau
vong lap vong lap

Vi du, hay lam lai vi du & muc 3.5.2 khi str dung hai céu tric DO va EXIT.
Vi cau tric tha nhat:
REAL X
X = =-999. ! Khoi tao X
CauTrucl: DO
IF (X.GT.0.AND.X.LE.10) EXIT
PRINT ' (A\)', 'CHO MOT SO: '
READ*, X
IF (X.LT.0.0OR.X.GT.10) THEN
PRINT*,' SO VUA NHAP=',X
PRINT*,' SATI ! NHAP LAT !'
PRINT*
END IF
END DO CauTlrucl
PRINT*
PRINT*,' DUNG ROI! SO VUA NHAP=',X
END

Bay gio ban hay thay cau 1énh
X = -999.

boi cau lénh trong d6 0 < X <= 10, chang han
X = 5.

va chay lai chuong trinh, ban s€ nhan dugc két qua bat ngd day. Ban hay giai thich
tal sao.
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Véi cau truc tha hai:

REAL X

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

IF (X.GT.0.AND.X.LE.10) EXIT
PRINT*,' SO VUA NHAP=',6X
PRINT*,' SAT ! NHAP LAT !'
PRINT*

END DO CauTruc?2

PRINT*

PRINT*,' DUNG ROI! SO VUA NHAP=',6X
END

Trong céu tric nay ban khong can khai tao gia tri cua X. Tai sao?

3.5.3 Cdu tricc DO WHILE...END DO
DO WHILE (BThuc Logic)
C4c cdau 1lénh
END DO
Cau tric nay hoan toan tuong duong véi cau tric
[ TenChuTrinh:] DO
IF (BThuc Logic) EXIT
Céc céu 1énh
END DO [TenChuTrinh]
Dé minh hoa cho cach str dung cau tric nay ta hay lam lai vi du & muc trudc.
Ma nguoén chuong trinh nhu sau.

REAL X
X = -999. ! Khoi tao X
DO WHILE (X.LT.0.0OR.X.GT.10) ! Dieu kien lap lai
PRINT*,' SAT ! '
PRINT*
PRINT ' (A\)',' CHO MOT SO: '
READ*, X
END DO
PRINT*
PRINT*, ' DUNG ROI! SO VUA NHAP=',6X
END
Néu gi4 tri khoi tao ctia X thoa man diéu kién 0<X<=10 thi Cic cdu lénh nam
gitra DO WHILE va END DO s& khong bao gio duge thuc hién. D6 1a diéu ban phai
luon ludn ghi nho.

3.5.4 Lénh CYCLE
Cu phap:
CYCLE [Tén Chu Trinh]
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Lénh CYCLE nam trong cédc chu trinh 1dp DO hoac DO WHILE, ¢6 tdc dung
bo qua cac cau lénh trong vong lip ndm sau CYCLE va chuyén diéu khién vé khoi
kiém tra diéu kién lap lai ctia chu trinh ¢6 tén 1a 7én Chu Trinh.

Lénh CYCLE c¢6 thé ndm trong cac chu trinh 16ng nhau. Néu khong chi ra 7én
Chu Trinh thi CYCLE chi ¢6 tac dong d6i v6i chu trinh lap trong nhat chita né.
Vidu:
INTEGER I, N
PARAMETER (N = 10)
LapDO: DO I=1,N
print*, 'Chi so vong lap DO: ', 1
IF (i>3) CYCLE LapDO
print*, 'Lan duoc LAP boi DO:', i
END DO LapDO
END

Trong vi du trén, nhitng cau 1énh nidm gitra hai dong lénh DO va IF s& duoc
thuc hién N 14n (I=1,N), nhung cédc cau lénh nam sau cau lénh IF cho dén hét chu
trinh DO chi dugc thuc hién chimg nao bi€u thic (i>3) con nhan gid tri .FALSE.
Cau lénh IF trong truong hgp nay qui dinh khi nao thi 1énh CYCLE duoc goi 61, va
khi n6 dugc goi, qua trinh lap s€ bo qua nhiing cau 1énh sau do, chi s6 lap dugc tang
lén, diéu khién dugc chuyén vé dau vong lap.

Trén thuc t€ c6 thé két hop gitta CYCLE va EXIT trong cdc chu trinh lap phic
tap hon. Ban hay khao sat k§ vi du sau day dé hiéu rd hon.
INTEGER 1i,7,k,n
PARAMETER (N = 10)
write (*,'(/A, I2)')' Dieu khien lap khi su dung &
& CYCLE va EXIT, N = ', N
write (*,900)
Vongl: DO 1 = 1, n
if (i.gt.3) EXIT Vongl
write (*,910) 1
Vong2: DO j = 1, n
if (j.gt.2) CYCLE Vong2
if (i.eg.2.and.j.gt.l) EXIT Vong?2
write (*,920) 3
Vong3: DO k = 1, n
if (k.gt.2) CYCLE Vong3
if (i.eg.l.and.j.gt.l) 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, 12)
920 FORMAT (21x, 12)
930 FORMAT (31x, 12)
END
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3.5.5 Mot 56 vi du vé chu trinh ldp khong xdc dinh

a. Tinh s6 PI theo cong thic = W
4 3 5 7
(_1)n—1

S6 hang tong quat ciia chubi 1a ,n=1,2,... Vay ta c6 cac budc tinh sau.

2n-1
1) Khéi tao N=1, Tmp=0, EP=0.0001 [,SS=1.0]
2) Tinh Sn =Tmp + (-1)**(N - 1) / (2*N - 1) (S6 hang tht n)
(Téng tich lily dén s6 hang thit n)
3) Tinh Sai s6 tuong doi SS = ABS((Sn-Tmp)/Sn)
4) So sanh SS véi EP:
* Néu SS >=EP:
* Luu gid tri cua Sn vao Tmp
*  Quay lai buéc 2)
* Né&u SS<EP:
* Tinh PI=Sn*4
* In két qua va Két thic chuong trinh

Sau day 1a 16i chuong trinh viét bang cdc cach khic nhau khi st dung cdc cau
tric 1ap da trinh bay trong cdc muc trude. Cling can luu ¥ truGe rang, cac chuong
trinh & day chi nham muc dich giai thich vé khia canh 1ap trinh ma chua chd y dén
tinh t6i wu ctia chuong trinh. Sau khi ban da lam cht dugc ngon ngit 1ap trinh, ban ¢6
thé thay ddi hoac viét lai cho t6t hon.

PROGRAM TINHPI1 ! Cach 1: IF & GOTO
REAL EPS, SS, PI, TMP
INTEGER N
EPS=0.0001
T™™P=0.0
N=1
100 PI=TMP+ (-1.0)** (N-1) /FLOAT (2*N-1)
PRINT*, 'Vong lap thu ',N,' Sai so=',SS
SS=ABS ( (PI-TMP) /PI)
IF (SS.GE.EPS) THEN
™P = PI
N=N+1
GOTO 100
ELSE
PI=PI*4.0
WRITE(*,300)PI
300 FORMAT (4X,' PI = ',F10.4)
END IF
END

Hoac

PROGRAM TINHPI2Z ! CACH 2: DO & EXIT
REAL EPS, SS, PI, TMP
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INTEGER N
EPS=0.0001
T™P=0.0
N=1
DO
PI=TMP+ (-1.0)** (N-1) /FLOAT (2*N-1)
SS=ABS ( (PI-TMP) /PI)
PRINT*, 'Vong lap thu ',N,' Sai so=',SS
IF (SS.LT.EPS) EXIT
™P = PI
N=N+1
END DO
PI=PI*4.0
WRITE(*,300)PI
300 FORMAT (4X,' PI = ',F10.4)
END
Hoac
PROGRAM TINHPI3 ! CACH 3: DO WHILE
REAL EPS, SS, PI, TMP
INTEGER N
EPS=0.0001
T™P=0.0
N=1
S35=1.0
DO WHILE (SS.GE.EPS)
PI=TMP+(-1.0)** (N-1) /FLOAT (2*N-1)
SS=ABS ( (PI-TMP) /PI)
PRINT*, 'Vong lap thu ',N,' Sai so=',SS
T™P = PI
N=N+1
END DO
PI=PI*4.0
WRITE (*,300)PI
300 FORMAT (4X,' PI = ',F10.4)
END

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

INTEGER N
N=0
DO WHILE (3*N**3 - 212*N < 10)
PRINT*,'N = ',N, ' A="',3*N**3 - 212*N
N =N+ 1
END DO
END
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CHUONG 4. CHUONG TRINH CON (SUBROUTINE VA FUNCTION)
VA MODUL

4.1 Khai niém

Trong 1ap trinh, nhat la d6i v6i nhitng bai toan 16n, cac chuong trinh thuong
bao gdm nhiéu bo phan khac nhau, trong d6 ¢6 nhiing bo phan thuong duoc st dung
lap di lap lai nhiéu 1an. Ngoai ra, nhitng doan chuong trinh nay c6 thé duogc st dung
cho cac chuong trinh khac. Viéc viét mot chuong trinh nhu vay sé€ lam cho ban cam
thay nham chédn va khong hiéu qua, tham chi 1am cho chuong trinh trd nén roi rim
hon. D€ t6 chiic mot chuong trinh gon gang, dé khai thac, Fortran cho phép phan
manh chuong trinh va tao thanh cac chuong trinh con.

C6 hai khai niém chuong trinh con la thi tuc (SUBROUTINE) va ham
(FUNCTION). C4c chuong trinh con ciing c6 thé chia thanh hai loai 12 chuong trinh
con trong va chuong trinh con ngoai. Ban ciing c6 thé chon ra nhitng chuong trinh
con trong s6 cdc chuong trinh con dé tao ra mot thu vién riéng cho minh. Tap hop
cdc chuong trinh con nay c6 thé duoc goi 1a modul. Céc chuong trinh chinh, chuong
trinh con ngoai va cdc modul dugc goi 1a cac don vi chuong trinh (program unit). Vé
nguyén tic, cdc chuong trinh con trong s& nam trong cac don vi chuong trinh khac
va dugc bién dich cung v6i don vi chuong trinh ma né phu thudc, trong khi céac
chuong ngoai c6 thé duoc bién dich mot cdch doc lap. Cai khic nhau co ban giita
chuong trinh con trong va chuong trinh con ngoai 1a & chd, trong khi cdc chuong
trinh con trong c6 thé sir dung tén va nhitng khai bdo ctia don vi chuong trinh quan
1y n6, thi cdc chuong trinh con ngoai do khong duoc phép nam trong don vi chuong
trinh khac nén khong c6 tinh chat do.

4.2 Thu vién cac ham trong

Trudc day, trong mot s6 vi du, ching ta da sir dung cac ham thu vién cla
Fortran, nhu ham tinh cén bac hai, ham tinh cosin ctia mot goc,... D€ thuan tién
trong cho ban st dung sau nay, & day sé dan ra nhiing ham thong dung nhat trong
thu vién cac chuong trinh con ctia Fortran.
ABS(A): Tinh tri tuyét doi ctia s6 A (nguyén, thuc hoac phtic).
ACOS(X): Tinh Arccos (arc cosine) cua X.
AIMAG(Z): Tinh phan ao cta s6 phic Z
AINT(A [,KIND]): Lay phan nguyén cta s6 thuc A, vi du AINT(3.9) 1a 3.0.
ANINT(A [,KIND]): S6 nguyén gan nhat véi s6 A, vi du ANINT(3.0) 1a 4.0.
ASIN(X): Tinh Arcsin (arc cosine) cua X
ATAN(X): Tinh Arctang (arc tangent) ctia X, pham vi tir —pi/2 dén pi/2.
ATAN2(Y, X): Tinh Atctang cta ty s6 Y/X, pham vi tit —pi dén pi.
CEILING(A): S6 nguyén nho nhat khong nho hon A.
CMPLX(X [,Y] [,KIND]): Chuyén X hoic (X, Y) sang kiéu s6 phiic.

50



Ngon ngir 1ap trinh FORTRAN 90 - Phan Van T4n — Ban thao lan 1

CONJG(Z): Lién hop phiic cua s6 phtc Z.

COS(X): cosine cua X

COSH(X): cosine hyperbol cia X

DIM(X, Y): max(X-Y, 0).

EXP(X): Ham e*

FLOOR(A): S6 nguyén 16n nhat khong vuot qua A, vi du FLOOR(-3.9) 1a 4.
INT(A [,KIND]): Chit cut phan thap phan ciia A va d6i sang ki€u s6 nguyén
LOG(X): Logarit co s6 tu nhién

LOG10(X): Logarit co s6 10

MAX(A1, A2 [,A3,...]): L6n nhat cua cac so

MIN(A1, A2 [,A3,...]): Nho nhat cua cac so

MOD(A, P): Phan du cua A modulo P, tic A-INT(A/P)*P. Vi du MOD(2.2, 2.0)
1a0.2.

NINT(A [LKIND]): S6 nguyén gin nhat véi A.
REAL(A [,KIND]): Déi A sang kiéu so thuc
SIGN(A, B): Tri tuyét d6i ctia A nhan véi diu cta B.
SIN(A): sine cua A.

SINH(A): sine hyperbol cua A

SQRT(A): Can bac hai cia A

TAN(A): tang clia A

TANH(A): tang hyperbol cua A

ACHAR(I): v6i I trong khoang 0-127

CHAR(I [,KIND]): Ky tu ASCII c6 ma I v61 KIND cho truée
IACHAR(C): Ma ASCII cua ky tu C

ICHAR(C): Ma ASCII ctia ky tu C

INDEX(STRING, SUBSTRING [BACK]): Vi tri bat dau ctia xau con SUBSTRING
trong xau STRING, hoic =0 néu khong xudt hién. Vi tri nay c6 thé 1a ky tu ddu tién
hodac cudi cuing cua xau con tuy thudc tham s6 BACK ¢6 (TRUE) hay khong
(FALSE)

LEN_TRIM(STRING): D¢ dai cia xau STRING khong tinh cac dau cach bén phai
LEN(STRING): S6 ky tu trong xau STRING néu vo hudng, hoac sé phan ti trong
mang STRING néu la mang

TRIM(STRING): Tra vé xau STRING (v6 hudng) di loai bo céc ky tu trong bén
phai.
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4.3 Cac chuong trinh con trong

4.3.1 Ham trong (FUNCTION)

Ham c6 thé dugc khai bdo nhu sau.

[ Ki8uDL] [RECURSIVE] FUNCTION funcname ([Cdc déi sé7)
[RESULT (result-name) ]
[Cdc dong 1énh khai bdo]
[Cdc dong 1énh thuc hién]

[funcname = ...]
END FUNCTION [ funcname)
Trong do:

KiéuDL 1a kiéu dit liéu ma ham s& tra vé. Ban c6 thé bo qua tlly chon nay néu
ban str dung tuy chon RESULT.

Funcname la tén ham
Cic doi so'la danh sach cac doi so hinh thic, liét ké cdch nhau bdi dau phay.

result-name 1a két qua tra vé ctia ham. Néu ban str dung tily chon nay thi cau
lénh funcname = ... khong duoc phép xuit hién. Nguoc lai, néu ban khong st
dung tuy chon RESULT thi phai c6 dong 1énh funcname =

Ham c6 thé duoc goi t6i bang cdch hodc gén gid tri ham cho bién, hodc ham
tham gia vao biéu thic tinh:

TenBien = funcname ( [ Ciac doi so] )
Vi du:

Cx = COS (x)

Pi = 4.0 * ATAN (1.0)

Khi xay dung ham, Cic doér so'la nhitng doi s6 hinh thic, nhung khi goi ham
thi Cidc dor s6 phai duoc thay vao dé 1a danh sach doi s6 thuc. Vi du: Ham YNew
dugce xay dung véi ba doi s6 hinh thic X, Y, A:

FUNCTION YNew ( X, Y, A )

YNew =
END FUNCTION YNew

Khi ham nay duoc goi t6i, cac doi s hinh thitc duogc thay bdi nhiing doi so
thuc:

YNew( U, V, Pi/2 )
Céc d6i so hinh thiic va doi s6 thuc phai tuong tng 1-1.

4.3.2 Thu tuc trong (SUBROUTINE)

Vé co ban ci phéap khai bdo tht tuc giong véi khai bdo ham. Chi ¢c6 mot s6
khac biét sau:

— Khong c¢6 gia tri nao dugc lién két véi tén thi tuc
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— D€ goi t6i thi tuc phai dung tir khéa CALL
— Tir khéa SUBROUTINE dugc str dung dé dinh nghia thu tuc thay cho tir khéa

FUNCTION

— Néu ham khong c¢6 doi s6 s& duoc goi tdi bang cdch thém vao sau tén ham

cap dau ngoac don rong () (Vi du: MyFunction () ), thi d6i véi thi tuc khong cé
doi so, khi goi t6i s€ khong can cap dau ngoiac don nay (Vi du: CALL
My Subroutine).

Cd phép khai bdo thu tuc nhu sau.
SUBROUTINE Subname [( Cdc déi s& )]
[Cdc cdu 1énh khai bdao]
[(Cdc cAu 1énh thuc hién]
END SUBROUTINE [.Subname]
Trong do6:
Cic doi so'la danh sach d6i s6 hinh thic, duoc liét ké cdch nhau bdi dau phay.
Loi goi thu tuc:
CALL Subname [( Cdc dbéi s& thuc )]

Trong d6 danh sach cac d6i s6 hinh thitc va danh sach cac doi s6 thuc phai

tuong tng 1-1 v6i nhau.

Chua y:
Ham 12 mot chuong trinh con chi tra vé duy nhat mot gia tri: Gia tri cia ham
ung véi cac doi s6
Trong dinh nghia mam (FUNCTION), trudc khi tra vé chuong trinh goi, gia

tri cia ham ludn duoc xac dinh bdi mot cau 1énh gan hoac cho 7én ham hoac
cho bién trong tuy chon RESULT.

N6i chung ham (va ca thu tuc) két thiic ¢ cau lénh END cuéi cung. Tuy nhién
cling ¢6 thé st dung cau lénh RETURN dé€ trd vé chuong trinh goi. Khi gap
cau lenh RETURN chuong trinh con s& duoc giai phong va quay vé chuong
trinh goi.

4.4 Cau lénh CONTAINS

Cau léenh CONTAINS la cau lénh khong thuc hién, dung dé phan cdch than

chuong trinh chinh véi cdc chuong trinh con trong thudc nd. Cic chuong trinh con
trong dugc sdp xép ngay sau cau lénh CONTAINS va truGe tir khéa END cua
chuong trinh chinh. B6 cuc téng quat ctia chuong trinh c6 dang nhu sau.

PROGRAM Progname
[Cdc dong 1&nh khai bdo]
[Cdc dong 1énh thuc hién]
[CONTAINS

Cdc chuong trinh con trong |

53



Ngon ngir 1ap trinh FORTRAN 90 - Phan Van T4n — Ban thao lan 1

END [PROGRAM [ Progname] ]
Vi du:

PROGRAM OUTER
REAL A(10)

CALL INNER (A)

CONTAINS
SUBROUTINE INNER (B)
REAL B(10)

END SUBROUTINE INNER
END PROGRAM OUTER

4.5 Mot so vi du vé chuong trinh con trong

b
4.5.1 Tinh tich phdn xdc dinh | =I f(x)dx bang phuong phdp hinh thang.

a

12
_7)( N z. N N, N
; e 2 . Taco so do tinh va 101 chuong trinh nhu sau.
VLT

B1) Cho gia tri cua a, b (a<b), Epsilon
B2) Khoi tao N=0, S1=0
B3) Tang s6 khoang chia 1én 1: N = N+1
B4) Chia (a,b) lam N khoang, cu ly mdi khoang DelX = (b-a)/N
B5) Tinh téng dién tich N hinh thang va gan cho S2:
1) Géan S2=0
2) Lap lai N l1an, méi 14n Gng v6i mot hinh thang: j=1,N
a) X4c dinh x1, x2, f(x1), f(x2): x1=a+(j-1)*DelX; x2=x1+DelX

Giasu f(x)=

b) Tinh dién tich hinh thang thtt j: Tmp=( f(x1)+{(x2) ) * DelX /2

c) Cong don dién tich hinh thang vira tinh vao S2: S2=S2+Tmp
B6) Tinh sai s6: SS=ABS( (S2-S1)/S2)
B7) Kiém tra diéu kién két thic:
1) Néu SS < Epsilon: In két qua va két thiic chuong trinh
2) Néu SS >= Epsilon:
a) Luu gia tri S2 vao S1
b) Lap lai tir bude B3)

PROGRAM TICHPHAN

INTEGER N, J

REAL A,B,S1,S2,DELX

REAL X, F1,F2, SS,EP, HSO
PARAMETER (EP=1.E-4, A=0., B=3.)
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N=0
S1=0
DO
N=N+1
DELX = (B-A)/REAL (N)
S2=0
DO J=1,N
X = A + (J-1)*DELX
Fl= F(X)
X = X + DELX
F2= F(X)
S2= S2 + (F1+F2)*DELX/2.0
END DO
SS = ABS((S2-S1)/8S2)
IF (SS < EP ) EXIT
Sl = S2
PRINT*, 'SO HINH THANG =',N
END DO
PRINT '('' GIA TRI TP = '',F10.4)', S2
CONTAINS
FUNCTION F(X) RESULT (F1)
F1=1.0/SQRT(2.0* (4.0*ATAN(1.)))*EXP(-0.5*X*X)
END FUNCTION F
END

Trong chuong trinh trén F(X) 1a ham trong véi déi so6 hinh thic 1a X.

4.5.2 Gidi phuong trinh f(x) = 0 bang phuong phdp lip Newton.
Noi1 dung phuong phéap nay nhu sau.
1) Khoi tao x bang mot gid tri ban dau nao dé
2) Gan x boi x-f(x)/f*(x), trong d6 f’(x) 1a dao ham bac mot cua f(x)
3) Tinh va kiém tra diéu kién f(x) ~ 0

— Néu chua thoa man thi quay lai budc 2)

— Néu thoa man thi in két qua va két thic chuong trinh.

Gia str cho f(x) = x* + x — 3. Khi d6 f’(x) = 3x* + 1. Ta chon gi4 tri khéi tao
cua x 1a 2. Khi f(x) < 107° hoac sau 20 1an 1ap thi x duoc xem 1a nghiém cuia phuong
trinh. Loi chuong trinh nhu sau.

PROGRAM Newton

! Giali 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 hoil tu
REAL :: Eps = le-6 ! Sai so cho phep

REAL :: X = 2 ! Gia tri khoi tao

DO WHILE (.NOT. Converged .AND. Its < MaxIts)
X = X - F(X) / DF(X)
PRINT*, X, F(X)
Its = Its + 1
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Converged = ABS( F(X) ) <= Eps
END DO

IF (Converged) THEN
PRINT*, 'Hoi tu'
ELSE
PRINT*, 'Phan ky'
END IF
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

4.5.3 In mot ddy cdc ky tu giong nhau
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

. 2 4 k _ n!
4.5.4 Tinh to hop chdp C, = KK
Dé tinh t6 hop chap cin phai xay dung ham tinh giai thita. Chuong trinh sau
tinh va in t6 hop chap tir 0 dén 10 cia 10.

PROGRAM TOHOPCHAP
INTEGER I
DO I = 0, 10
PRINT*, I, Fact(10)/(Fact(I)*Fact(10-1I))
END DO

CONTAINS
FUNCTION Fact ( N )
INTEGER Fact, N, Temp , I

Temp = 1
DO I =2, N
Temp = I * Temp
END DO
Fact = Temp
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END FUNCTION
END

4.6 Bién toan cuc va bién dia phuong

Hay xét hai chuong trinh duédi day, trong d6 muc dich cua cac chuong trinh
nay la tinh va in 14n luot giai thira clia céc so tir 1 dén 10. Ban hdy dé€ y dén su khac
nhau gifta ching.

PROGRAM VERI1
INTEGER T
Do 1T =1, 10
PRINT*, I, Fact(I)
END DO
CONTAINS
FUNCTION Fact ( N )
INTEGER Fact, N, Temp
Temp =
DO I

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

Fact = Temp
END FUNCTION

END

Khi 1an luot chay cac chuong trinh nay ban sé thdy bat ngd, vi ca hai chuong
trinh nay viét gan nhu hoan toan giong nhau, nhung két qua lai rat khac nhau. Vi sao
vay? Vén dé & chd 1a su ¢6 mat cua bién I trong cau 1énh khai bdo clia chuong trinh
con Fact.

INTEGER Fact, N, Temp, I

Vi chuong trinh con Fact1a chuong trinh con trong, nén khi bién I khong duoc
khai bdo, n6 sé& str dung bién da duoc khai bdo bdi chuong trinh chinh diéu khién né.
Nhu vay, & chuong trinh VER1, bién I dong thoi bi diéu khién boi ca chuong trinh
chinh 14n chuong trinh con. Tdc dong clia qua trinh diing chung bién I ¢6 thé duoc
mo ta nhu sau.
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— Khi trong chuong trinh chinh (CTC) bién I=1, né sé& truyén tham s6 N=I=1
cho chuong trinh con (FACT), dong thoi trong FACT, bién I=2, 1 nén Fact=Tmp=1
(Vong DO khong thuc hién). Khi FACT tra vé CTC thi 1=2.

— Sau khi FACT tra vé CTC thi bién duoc tang 1én I=I+1=2+1=3, va gi4 tri nay
lai truyén cho FACT, nén N=I=3, dong thoi trong FACT, 1=2, 3 do d6 Fact=1.2.3=6
(Ra khéi vong DO ctia FACT: I=N+1=3+1=4). Khi FACT tra vé CTC thi I=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 cua I=6.

Qua trinh ct tiép dién nhu vay va giai thira cta cic s6 chan khong duoc tinh
cho dén khi xuat hién 16i do bién I bi loan.

Nhung néu trong chuong trinh con ta khai bao thém bién I thi qua trinh tinh
toan dién ra chinh xac va chuong trinh két thiic binh thuong.

Bién I khai bao trong chuong trinh chinh dugc goi 1a bién toan cuc, con bién I
khai bdo trong chuong trinh con 1a bién dia phuong. Cic chuong trinh con trong
dugc phép tham chiéu dén cac bién toan cuc khi cac bién dia phuong khong dugc
khai bdo. Tuy nhién, chuong trinh chinh s€ khong tham chi€u dugc dén cac bién dia
phuong khai bdo & cac chuong trinh con trong.

4.7 Pinh nghia ham bang cau lénh don

Ham c6 thé dugc dinh nghia bing ciu tric ham nhu da thdy trong muc 4.3.1,
nhung ham ciing ¢6 thé dugc dinh nghia bing cau Iénh khai bdo ham. Ta hay xét vi

du sau day.
PROGRAM BT HAMI1
REAL X
F(x) = 3*x**2 - 5*x 4+ 2
Print*,' Cho gia tri cua X: '
Read*, x
Print '('' Gia tri ham F(x)='',F10.3)', F(x)
END
Trong chuong trinh trén, cau lénh
F(x) = 3*x**2 - 5*x + 2

12 mot cach dinh nghia ham F(x) va goi 1a biéu thic ham. Chuong trinh ndy tuwong
duong v6i chuong trinh sau.
PROGRAM BT_HAM2

REAL X

Print*,' Cho gia tri cua X: '

Read*, x

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

FUNCTION F (X)
F = 3*x**2 - 5*x 4+ 2
END FUNCTION
END

58



Ngon ngir 1ap trinh FORTRAN 90 - Phan Van T4n — Ban thao lan 1

4.8 Chuong trinh con ngoai

Cac chuong trinh con trong la nhitng chuong trinh con chi do mot don vi
chuong trinh (chang han, chuong trinh chinh) kiém so4t, ching khu trd gifta hai cau
léenh CONTAINS va END cua don vi chuong trinh.

Céc chuong trinh con ton tai & ngoai dudi dang cac file doc lap duoc goi la cac
chuong trinh con ngoai. Ching ¢6 thé dugc tham chi€u boi nhiéu chuong trinh khac
nhau.

C4c chuong trinh con ngodi ciing ¢ thé c6 céc chuong trinh con trong riéng
ctia ching. Nhung cac chuong trinh con trong lai khéng duoc phép chita cac chuong
trinh con trong khéc.

Ci phdp khai bdo cdc chuong trinh con ngoai ¢6 thé ¢6 dang.
Khai bdo ham:
FUNCTION funcname ([ Cdc déi s& 1)
[Cdc cdu 1énh khai bdo]
[Cdc cdu 1énh thuc hién)
[CONTAINS
Cdc chuong trinh con trong ]
END [FUNCTION [ funcname] ]
Khai bao thu tuc:
SUBROUTINE Subname [( Cdc déi s& )]
[Cdc cdu 1énh khai bdo]
[Cdc cQu 1énh thuc hién]
[CONTAINS
Cdc chuong trinh con trong]
END [SUBROUTINE [Subname] ]

4.8.1 Cdu lénh EXTERNAL

Dé tranh nham I4n trong viéc st dung cac chuong trinh thu vién ctia Fortran va
chuong trinh con ngoai c6 tén trung nhau, nén khai bdo tén cac chuong trinh con
ngoai biang cau léenh EXTERNAL. D€ minh hoa ta hdy xét hai vi du sau day.

Vi du 1: Chuong trinh nay dinh nghia chuong trinh con ngoai COS(X) c6 tén
truing v6i ham COS(X) cua thu vién Fortran. Khi chay chuong trinh ban sé& thay
chuong trinh con nay khong dugc goi t6i ma thay cho né, ham COS(X) ctua Fortran
s€ dugc goi.

PROGRAM EXT1

REAL A

PRINT*, 'Cho so A:'
READ*, A

A = COS( A )
PRINT*, A

END
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FUNCTION COS( X )
COS = X + 5.
END FUNCTION

Vi du 2: Cling chuong trinh trén day, nhung néu ban thém vao cau 1énh
EXTERNAL COS

vao ngay phan khai bao ctia chuong trinh, két qua la chuong trinh con ngoai sé dugc
goi toi.

PROGRAM EXT2

REAL A

EXTERNAL COS
PRINT*, 'Cho so A:'
READ*, A

A = COS( A )
PRINT*, A

END

FUNCTION COS( X )
COS = X + 5.

END FUNCTION

4.8.2 Khai khoi giao dién (INTERFACE BLOCK)

Ta da thdy & muc trén, trong nhiéu trudng hop trinh bién dich sé khong hiéu y
d6 ctia ban khi ban muoén sir dung nhitng chuong trinh con ngoai ¢6 cling tén (c6 thé
vo tinh) v6i cdc chuong trinh con thu vién clia Fortran. D€ khic phuc tinh trang d6
c6 thé sir dung cau lénh EXTERNAL. Cau lénh nay cung cap cho trinh bién dich #én
cua chuong trinh con ngoai, cho phép né tim dugc va lién két (LINK). Tuy nhién, dé
trinh bién dich tao ra 161 goi cdc chuong trinh con ngoai mdt cach chinh xac, ngoai
tén ra, nd cin phai bi€t chac chan nhitng thong tin vé chuong trinh con, nhu s6 bién
va kiéu cta bién,... Tap hop nhiing thong tin d6 goi 1a phan giao dién cha chuong
trinh con.

Doi v6i cac chuong trinh con thu vién cta Fortran, chuong trinh con trong va
chuong trinh con modul, phan giao dién luoén duoc trinh bién dich hiéu. Nhung khi
trinh bién dich phat sinh 161 goi dén mot chuong trinh con ngoai, nhitng thong tin
thuoc phan giao dién hoan toan chua sin c6, titc nd & trang thdi 4n (implicit), va
trong nhiéu trudng hop phtc tap (nhu cdc doi s6 tuy chon hoac cdc doi so tir khoa)
doi hoi phai cung cap nhiing thong tin giao dién day da hon. Do d6 can ¢6 khoi giao
dién.

Khai bao khoi giao dién nhu sau.

INTERFACE

Thén cia khdéi giao dién

END INTERFACE

Trong d6 Than cua khoi giao dién nén dugc sao chép mot cach chinh xac phan
dau (header) cua cac chuong trinh con, nhitng khai bdo doi s6 va két qua cta chiing,
va ca cau 1énh END cua ching.

Vi du:

IMPLICIT NONE
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INTERFACE
SUBROUTINE SWOP( X, Y )
REAL X, Y
END SUBROUTINE
END INTERFACE

REAL A, B
PRINT*, " CHO 2 SO: '
READ*, A, B
print*,A, B
CALL SWOP( A, B )
print*,A, B
END
SUBROUTINE SWOP( X, Y )
REAL X, Y
REAL TMP

™P = X

X =Y

Y = TMP
END SUBROUTINE

4.9 Modul

FORTRAN dinh nghia 3 khai niém don vi chuong trinh (Program Unit) la:
Chuong trinh chinh, Chuong trinh con ngoai, va modul. Modul khic véi cac chuong
trinh con & 2 diém quan trong:

— Modul ¢6 thé chita trong d6 nhiéu hon mot chuong trinh con (duoc goi 1a cac
chuong trinh con modul);

— Modul c6 thé chita nhitng cau 1énh khai bdo va dic td ma ching c6 thé tham
chiéu duogc doi véi tat ca cac don vi chuong trinh cé st dung modul.

Cac modul ciing ¢6 thé dugc bién dich mot cach doc lap.
C4u tric chung cia modul ¢6 dang nhu sau:
MODULE name
[Cdc cdu 1énh khai bdo]
[CONTAINS
Cdc chuong trinh con modul]
END [MODULE [name]]
D€ str dung modul hay diing cau lénh khai bao USE ngay ddu chuong trinh:
USE 7Tén_Cdc_Modul_ duoc_sii_dung

Nhu vay, vé co ban cdu tric ciia modul giéng nhu cdu tric cua chuong trinh
con ngoai, ngoai trir cac tir khéa SUBROUTINE va FUNCTION. Modul ciing ¢6 thé
¢6 cac chuong trinh con trong ctia chinh né. Modul ciing ¢6 thé sir dung cdc modul
khdc. Vi modul ¢6 thé chia cac cau lénh khai bao c6 thé truy cap doi véi tét ca cdc
don vi chuong trinh, nén c4c bién toan cuc c6 thé dugc khai bdo theo cach nay cho
tdt ca cdc chuong trinh st dung modul. Tinh chét nay rat hitu ich dé tao ra nhitng
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khai bdo phtic tap, nhu cdc kiéu dit lieu do ngudi dung dinh nghia,... Céc khéi giao
dién cling c6 thé dugc gop vao trong cdc modul.
Vi du:
PROGRAM EXAMP
USE MyModul
IMPLICIT NONE
REAL A, B
PRINT*, ‘ Cho mot so: '/
READ*, A
B = Pi ! Khai bao tu Modul
CALL SWOP( A, B ) ! Khai bao tu Modul
PRINT*, A, B
END

MODULE MyModul
REAL Pi
PARAMETER (Pi = 3.1415927)
CONTAINS
SUBROUTINE SWOP( X, Y )
REAL Tmp, X, Y

Tmp = X
X =Y
Y = Tmp

END SUBROUTINE SWOP
END MODULE MyModul

4.10 Phép dé qui

Trong nhiéu trudong phép dé qui cho phép lam don gian hod chuong trinh mot
cach dang ké. C6 thé xem phép dé qui 12 mot hAm hay mot tha tuc ¢ thé tham chiéu
dén chinh né. Phép dép qui bao gom hai thanh phan: Phan neo, trong d6 tic dong
ctia ham hay thi tuc duoc dic ta cho mot hay nhiéu tham sd, va phan dé qui trong
d6 tdc dong can dugc thuc hién cho gid tri hién thoi ctia tham s6 duge xac dinh bang
cac tic dong hay gid tri dugc dinh nghia truéc dé.

Vi du dién hinh cho phép dé qui 1a ham hodc thu tuc tinh giai thita. Xu4t phat
tr dinh nghia n! ta c6: 0! = 1! = 1, v61 moi n>0 thi n! = n.(n-1)!. Pay 1a mot cong
thitc truy hoi, titc 1a khi da biét (n-1)! thi ¢6 thé tinh dugc n!. Ta c¢6 ham va thu tuc
tinh n! nhu sau:

RECURSIVE FUNCTION GIAITHUAl ( N ) RESULT (Fact)
INTEGER Fact, N

IF ( == 0 .OR. == 1 ) THEN
Fact = 1
ELSE
Fact = N * GIAITHUAl( N-1 )
END IF
END FUNCTION
Hoac

RECURSIVE SUBROUTINE GIAITHUAZ( F, N )
INTEGER F, N

62



Ngon ngir 1ap trinh FORTRAN 90 - Phan Van T4n — Ban thao lan 1

IF (N == 0 .OR. N == 1) THEN
F =1

ELSE
CALL GIAITHUAZ( F, N-1 )
F =N@%*F

END IF

END SUBROUTINE

Gia sur dé tinh 3!, ta goi GIAITHUA1(3), hoac GIAITHUA2(F,3). Loi goi ndy
sé tham chi€u dén GIAITHUAI1(2) hoic GIAITHUA2(F,2), r6i GIAITHUA1(2)
hoac GIAITHUAZ2(F,2) lai tham chiéu dén GIAITHUA1(1) hoac GIAITHUA2(F,1)
la phan neo (IF (N == .OR. N==1) THEN...).

Mot vi du khéc, trung binh s6 hoc cia mot day so X, X,,..., X, ¢6 thé dugc tinh

— n 2 .2 .z , N S , —_—
theo cong thuc: x, = 1in . Ta c6 thé biéu dién cong thuc nay dudi dang khéc: x, =
Nz
((n-1).%,4 + x,)/n, trong d6 x,; 1a trung binh clia n-1 thanh phan dau cha day.
Phén neo c¢6 thé xdc dinh boi dinh nghia sau:

— S6 thanh phan n>0
~Néun=1thi x, = x,,
— Néu n=2 thi x, = (X, + X,)/2

Ban hay viét chuong trinh con dé qui cho bai todn nay nhu la mot bai tap.
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CHUONG 5. MANG

5.1 Khai niém vé mang trong FORTRAN

Co6 thé dinh nghia mang 1a mot tap hgp céc phan tir c6 cung kiéu dit liéu, dugc
sdp x€p theo mot trat tu nhat dinh, trong d6 méi phan tir duoc xéac dinh boi chi s6 va
gia tri ctia ching. Chi s6 clia mdi phan tir mang dugc xem la “dia chi” cta ting phan
tlr trong mang ma né dugc dung dé truy cap/tham chiéu dén phan tir cha mang. Mdi
phan tr ciia mang dugc xdc dinh bdi duy nhit mot “dia chi” trong mang. Kiéu dit
liéu clia céc phan tir mang c6 thé 1a kiéu so hodc khong phai s6. Méi mang dugc xac
dinh bdi tén mang, s6 chiéu, kich thudc cuc dai va cdch sap xé€p cac phan tlr cua
mang. Tén mang con goi 1a tén bién mang, hay ngan gon hon 1a bién mang.

Bién mang 12 bién it nhat c6 mot chiéu. Mang ¢6 thé 1a mang inh hoic mang
dong. Néu la mang tinh thi ving bd nhé danh luu trit mang 1a ¢6 dinh va né khong
bi giai phéng chirng nao chuong trinh con hiéu luc. Kich thudc cia mang tinh khong
thé bi thay déi trong qua trinh chay chuong trinh. Néu mang 12 mang dong, ving bo
nhé luu trit n6 ¢ thé dugc gan, thay déi va giai phéng khi chuong trinh dang thuc
hién.

Cac con tro (POINTER) ciing 1a nhitng bién dong. Néu con tro ciing 1a mang
thi kich thudc clia méi chiéu ciing c6 thé bi thay déi trong lic chuong trinh chay,
giong nhu cac mang dong. Cac con tro c6 thé tro dén cdc bién mang hoic bién vo
huéng.

5.2 Khai bao mang

D€ sir dung mang nhat thiét can phai khai bao né. Khi khai bdo mang can phai
chi ra tén va so chiéu cua n6, nhung c6 thé chua cin chi ra kich thudc va cach sap
x€p cdc phan tir mang. C6 rat nhiéu cach khai bao bién mang. Sau day s€ liét ké mot
soO truong hop vi du.

REAL A(10, 2, 3)

DIMENSION A (10, 2, 3)

ALLOCATABLE B(:, =)

POINTER C(:, :, )

Méng thuc 3 chiéu, sir dung khai bao kiéu
Mang thuc 3 chiéu, st dung DIMENSION
Mang thuc 2 chiéu v6i ALLOCATABLE
Mang thuc 3 chiéu v6i POINTER

REAL, DIMENSION (2, 5) :: D ! Kéthop kiéu va DIMENSION
REAL, ALLOCATABLE :: E(:,:,:) !Kéthopkiéuva ALLOCATABLE
REAL, POINTER :: F(:,:) ! Kéthopkiéuva POINTER

Trong cac vi du trén, mang A(10, 2, 3) 1a mang ba chic¢u gdm cac phan tir c6
kiéu s6 thuc loai 4 byte, kich thudc cuc dai ctia mang 1a 10 x 2 x 3 = 60 phan tt,
dung luong bd nhG cap phat cho mang 1a 60 x 4 (byte) = 240 byte, cich sip x€p cdc
phan tir 1a 10 hang, 2 cot va 3 16p, dia chi cac hang, cot va 16p duoc danh s6 tur 1
(hang 1 dén hang 10, cot 1 dén cot 2, 16p 1 dén 16p 3). Mang B la mang dong 2
chiéu, trong do kich thudc va cach sidp xép cdc phan tir chua dugc xdc dinh. Mang C
1a mang thuc ba chiéu ¢6 kiéu con tro.

Cach ddnh so dia chi céc phan tr mang cling 12 mot trong nhitng dac diém hét
stic quan trong, vi né quyét dinh cach truy cap dén cic phan to mang. Chi s6 xac

64



Ngon ngir 1ap trinh FORTRAN 90 - Phan Van T4n — Ban thao lan 1

dinh dia chi c4c phan tir mang phu thudc vao giéi han duéi va giéi han trén dung dé
mo ta cdch sap x€p cdc phan tir theo cdc chiéu ciia mang. Vi du, hai mang

INTEGER M(10, 10, 10)

INTEGER K(-3:6, 4:13, 0:9)
déu c6 cung kich thuge (10 x 10 x 10), nhung mang M ¢6 chi s6 cdc phan tit mang
theo ca ba chiéu bién thién tir 1 dén 10 (gidi han dudi bang 1, giGi han trén bang 10),
con mang K c6 chi s6 cdc phan tr mang bién thién theo chi€u thit nhat (hang) 1a -3
dén 6, theo chiéu thit hai (cot) 1a 4 dén 13 va theo chiéu thd ba (I6p) 1a 0 dén 9. Nhu
vay, gidi han dudi cta chi s6 cac phan tir clia mang K tuong tng 1a -3, 4 va 0, con
giGi han trén 1a 6, 13 va 9. Cac mang dugc mo ta rd rang nhu vay dugc goi la cac
mang ¢6 mo ta tudng minh.

Doi v6i cac mang mo ta khong tudng minh, cich sap xép va danh s6 dia chi
cac phan tor mang thuong duoc xac dinh trong lic chuong trinh chay hoac sé dugc
truyén qua tham s6 clia cac chuong trinh con. Vi du:

REAL X (4, 7, 9)

CALL SUBI (X)

CALL SUB2 (X)

END

SUBROUTINE SUBI1 (A)
REAL A(:, =, 3)

END SUBROUTINE SUB1
SUBROUTINE SUB2 (B)
REAL B(3:, 0:, -2:)

ﬁﬁb SUBROUTINE SUB2
Trong truong hgp nay mang A trong chuong trinh con SUBI sé la:
A (4, 7, 9)

con mang B trong chuong trinh con SUB2 s€ 1a:
B (3:6, 0:6, -2:6)

5.3 Luu trit mang trong bo nhé va truy cap dén cac phan tir mang

Nguyén tac luu trit mang trong bo nhG ctia Fortran 12 luu trit dudi dang vecto,
cho du d6 1a mang mot chiéu hay nhié€u chiéu. D6i v6i mang mot chiéu, cdc phan tir
mang dugc sdp xép theo thit tu tir phan tir c6 dia chi mang (chi s6) nho nhat dén
phan tlr ¢6 dia chi 16n nhdt. Cac phan tr cia mang hai chiéu ciing dugc x&p thanh
mot vecto, trong dé cac “doan” lién ti€p cua vecto nay la cac cOt véi chi s6 cOt tang
dan. Cdc mang ba chiéu dugc xem la tap hop cdc mang hai chiéu véi s6 thit tu cia
cdc mang hai chiéu nay (s6 thi tu 16p) chinh 1a chi s6 thit ba cuia mang. Cic mang
nhiéu chiéu hon ciing dugc luu trit theo nguyén tac nay.

Cac phan tir mang dugc truy cap dén qua dia chi cta chiing trong mang. D€ 1o
hon ta xét mot s vi du sau.

Vidu 1: Mang mot chiéu.
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nay.

Gia su ban khai bao

REAL X(5), Y(0:5)

Khi d6 cdc mang X va Y dugc sap xép trong bo nhd nhu sau:
XD | X@) | XG) | X@) | XG5) |

YO | YD) | YO | YO | Y& | YO |

Chuong trinh sau day minh hoa céch truy cap dén cac phan tlr cua cdc mang

REAL X(5), Y(0:5)
DO I=1,5
X(I) = I*I ! Gan gia tri cho cac phan tir cua X
Y(I) = X(I) + I !Nhan gia tricac phan tir cua X, tinh toan va gan

! cho cac phan tr cua Y

END DO

PRINT ‘ (6F7.1))’, (X(I), I=1,5) !Incdacphan tlkclhaX
PRINT ‘(6F7.1))’, (Y(I), I=0,5) !IncacphanticiuaY
END

Vi du 2: Mang hai chiéu.

Gia su ban khai bao

PARAMETER (N=3, M=4)

INTEGER A(N, 0:M)

Khi d6 c6 thé hiéu mang A nhu 12 mot ma tran gém 3 hang, 5 cot:
A10) A(ll) A(12) A(13) A(l4)

A=| A(20) A(21) A(22) A(23) A(24)

A(30) A(31) A(32) A(33) A(34)

A duogc luu trit trong bd nhé duéi dang:

A(1,0) | A(2,0) | A3,0) | A1, 1) | A1) | A1) | A(1,2) | A2,2) | A(3.2)

1 A(1,3) | A@2,3) | A(3,3) | A(14) | A2,4) | A(34)

Vi du 3: Mang ba chiéu.

Gia st mang A duoc khai bdo boi
PARAMETER (NH=3, MC=4, LLayer=3)
INTEGER A(0:NH, MC,LLayer)

Khi d6 A 1a mang ba chiéu gom 4 hang, 4 cot va 3 16p, c6 cau triic nhu sau
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. A0,1,3) | A(0.2,3) | A0,3,3) |A(04,3)

A(1,7,K) 3 A(0,1,2) |A(0.2,2) [A0,3,2) | A0,4,2) | A(14,3)

A(0,1,1) | A(0,2,1) | A(0,3,1) | A(D4,1) A(1,4,2) || A(2,4,3)

A(1,1,1) |A(1,2,1) | A(1,3,1) |A(14,1) || A(2,4,2) || A(34,3)

A2,1,1) [A(2,2,1) | A(2,3,1) |A(24,1) || A(3,4,2)

AT 1)AG2,1) | A3,3,1)|AB4,1)

Va duoc luu trir trong bo nhé dudi dang:

A0 | .. [AGLY] .. A4 .. [AG34) H
|_.-A(o,1,2) o |aG] 0 [A0s2] 0 [AG42) )_l
JAOLY | [AGLY) | [A043) ]  [AG43) \

Sau day 1a mot so vi du truy cap mang.
Néu mang A dugc khai bao bai
REAL A(5,10), B(5,10)

Khi do:

A = 3.0 ! Gdn tit ca cac phan tir cia A bang 3
A(1,1) = 4. !Ganphan tirhang 1, cot 1 bang 4.,
A(1,2) = 7. !Ganphantr hang 1, cot 2 bang 7.

A(2,1:8:3) = 2.5 ! Gén cédc phan tir cot 1, 4, 7 hang 2 bang 2.5
'[AQR1) = AR.4) = AQR,7) =25 ]
B = SQRT(A) ! Gén tat ca cdc phan tir cia B bang can bac
! hai cdc phan tir tuong Gng clia A
Néu khai bao
REAL A(10)
Khi do:
A(1:5:2) = 3.0 !Gan cdc phan tir A(1), A(3), A(5) bing 3.0.
A(:5:2) = 3.0 !Tuong tu cau lénh trén
A(2::3) = 3.0 !Gén cdc phin tir A(2), A(5), A(8) bing 3.0.
! (Chi s6 cao nhéat ngdm dinh bang 10)
A(7:9) = 3.0 !Gan cac phan ta A(7), A(8), A(9) to 3.0.
! (BuGc ngdm dinh bang 1)
A(:) = 3.0 !Tuong tunhu A =3.0;
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Mot vi du khac, néu c6 khai bao
REAL A(10), B(5, 5)
INTEGER I(4), J(3)
C6 thé gan gid tri cho I va J bang c4ch:
I =(/5, 3, 8, 27/)
J = (/3, 1, 5 /)
Con cau lénh
A(I) = 3.0
C6 nghia 12 gén cdc phan tr A(5), A(3), A(8) va A(2) bang 3.0:
va cau lénh
B(2,Jd) = 3.0
12 gén cac phan tir B(2,3), B(2,1) va B(2,5) bang 3.0:

5.3.1 Stt dung lénh DATA dé khdi tao mdng

Ban ciing ¢6 thé str dung cau lénh DATA dé€ gan gid tri cho cdc phan tir mang.
Vi du:

REAL, DIMENSION(10) :: A, B, C(3,3)

DATA A / 5*0, 5*1 / ! Géan 5 phan tlr ddu bang 0,

DATA B(1:5) / 4, 0, 5, 2, -1 /

! Chi gan gia tri cho cac phan tu tix 1..5 (B(1)..B(5))

DATA ((C(I1,J), Jd=1,3), I=1,3) / 3*0, 3*1, 3*2 /
! Gan gia tri cho cac phan tir cua C 1an lugt theo hang

5.3.2 Biéu thitc mdng

Co6 thé thuc hién cdc phép toédn trén cdc mang. Trong trudng hop ndy cic mang
phai c6 cung cau tric. Vi du:

REAL, DIMENSION(10) :: X, Y

X + Y ! Cong tuong tng cac phan tir ctia X va Y: X(I) + Y(I)
X * Y ! Nhan tuong tng cac phan tir ctia X va Y: X(I) * Y(I)
X * 3 ! Nhan tuong tng cac phan tlr ctia X véi 3: X(I) * 3

X * SQRT( Y )

! Nhan cac phan tir ctia X véi can bac 2 tuong ting cuia cac phan tlr ctia Y:

! X() * SQRT(Y())

X == Y ! Cho két qua .TRUE. néu X(I) == Y(I), va .FALSE. néu ngoc lai

5.3.3 Cdu tric WHERE ... ELSEWHERE ... END WHERE

Pay la céu tric dung trong thao tic v6i cac mang. Ca phap cdu tric nhu sau.
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WHERE (Piéu kién)
C4c cau 1lénh 1
ELSEWHERE
C4c cau 1lénh 2
END WHERE

Tac dong ctia cau Iénh 1a tim cdc phan tir trong mang thda man Piéu kién, néu

Diéu kién dugc théa man thi thuc hién Cic cdu Iénh 1, ngugc lai thi thuc hién Cic
cdu Iénh 2. 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, tat ca cac phan tir cia mang A c¢6 gia tri > 100

sé dugc thay bang 100. Két qua s& nhan duoc:

A = (89.5, 43.7, 100.0, 68.3, 100.0)
Hoac
REAL A (5),
(/ 89.5,
0.0
0.0
(A > 100.0)
A 100.0
B =2.3
ELSEWHERE
A = 50.0
C = -4.6

END WHERE

B(5),
43.7,

C(5)

A = 126.4, 68.3, 137.7 /)
B =
C =

WHERE

K&t qua nhan dugc

Mang

PT thu 1

PT thu 2

PT thu 3

PT thu 4

PT tht 5

A

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 dong (Dynamical Array)

Mang c6 kich thudc va cdch sap x€p cdc phan tir khong duoc xdc dinh ngay tir
ldc khai bdo goi 1a mang dong. Trén day ta da gap mot s6 vi du ve khai bdo va st

dung mang dong. C6 thé khai quat hoa cach khai bdo mang dong lai nhu sau.

Kiéu DI, DIMENSION (MOT3), ALLOCATABLE

hoac

DSbién
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Kiéu DI, ALLOCATABLE [::] DSbién [(MOT3)] [, ...]
hoac
ALLOCATABLE [::] DSbién [(MBTE)] [,...]

Trong d6: MoT4 1a mo ta s6 chiéu cua mang, duoc xac dinh boi cdc dau hai
chidm (:). Vi du:

REAL, DIMENSION(:), ALLOCATABLE :: X !Mang I chiéu
REAL, ALLOCATABLE :: vector(:) ! Mang 1 chiéu
INTEGER, ALLOCATABLE :: matrix(:,:) !Mang2 chiéu

Vi chua dugc x4c dinh kich thuée ngay tir dau nén dé sir dung mang dong can
phai mo ta ro kich thudc va cach sap xép céac phan tir clia chiing trude khi truy cap.

Cau léenh ALLOCATE dung dé€ dinh vi kich thudc va céch sap xép céc phan tir
mang trong bo nhd (tic cap phat bo nhé cho bién).

Cau léenh DEALLOCATE dung dé giai phéng ving b nhé ma bién mang
dong da dugc cap phat.

Vidu 1:

INTEGER, ALLOCATABLE :: matrix(:,:)
REAL, ALLOCATABLE :: vector(:)

N = 123

ALLOCATE (matrix(3,5),vector(-2:N+2))

DEALLOCATE matrix, wvector

Vidu 2:

REAL A, B(:,:), C(:), D(:, =, =)
ALLOCATABLE C, D

READ (*, *) N, M

ALLOCATE (C(N), D(M, N, M))

Trong vi du nay, kich thudc cac mang C va D s€ dugc xac dinh chi sau khi cac
gia tri cia N va M da x4ac dinh.

Vidu 3:

REAL, ALLOCATABLE :: A(:)

IF (.NOT. ALLOCATED(A)) ALLOCATE (A (5))

Trong vi du nay, mang A sé dugc cap phat bdo nhé néu né chua dgc cap phat.
Vidu 4:

REAL, ALLOCATABLE :: A(:)
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INTEGER ERR

ALLOCATE (A (5), STAT = ERR)

IF (ERR .NE. 0) PRINT *, “Khong cap phat duoc"

Tham s6 STAT trong cau lénh ALLOCATE sé tra vé gia tri ERR (s6 nguyén).
Néu ERR=0 thi viéc cap phat bo nhé thuc hién thanh cong, nguoc lai néu khong cap
phét duoc thi gi4 tri cia ERR chinh 14 ma 16i ldc chay chuong trinh.

Vi du 5: Chuong trinh sau day nhap mot mang mot chiéu X goém céc sd thuc
duong nhung khong biét trude s6 phan tir cia mang t6i da 1a bao nhiéu. Do d6 mang
X s& dugc cép phat bo nhé tang dan trong khi nhap dit liéu. Qua trinh nhap dit liéu
chi két thic khi s6 nhap vao 1a mot s6 am. Thua thuat thuc hién & day la st dung 2
mang dong, trong d6 mot mang dé luu so liéu trung gian.

REAL, DIMENSION(:), ALLOCATABLE :: X, 0ldX
REAL A
INTEGER N
ALLOCATE (X (0)) !Kich thudc cua X (lic diu bang 0)
N =20
DO
Print*, ‘Cho mot so: '
READ(*,*) A
IF (A < 0 ) EXIT ! Néu A<O thi thoat
N =N+ 1 ! Tang N 1én 1 don vi
ALLOCATE (0O1dX (SIZE (X)) ) ! Cép phat kich thu6c
! cia X bang OldX
0ldxX = X ! Luu X vao OldX

DEALLOCATE ( X ) ! Giai phong X
ALLOCATE (X (N) ) ! Cap phét X c6 kich thudc biang N

X = 01dX ! Gan toan b OldX cho X
X(N) = A ! Gan gia tri mé&i cho phan tir thit N ctia X
DEALLOCATE ( 01dX ) ! Giai phéng OldX

END DO

PRINT*,N, ( X(I), I =1, N )

END

Ham SIZE(X) trong chuong trinh 13 dé xdc dinh kich thudc hién tai cia mang
X.

5.5 Kiéu con tro

Kiéu con tro 12 mot khai niém dé xdc dinh bién ¢6 thuoc tinh con tro. Bién con
tro c6 thé 1a bién vo huéng hoac bién mang. Khai bdo kiéu con tro nhu sau:

71



Ngon ngir 1ap trinh FORTRAN 90 — Phan Van 14n - Ban thao lan 1

POINTER [::] 7Tén con trd [ (M6TaMang)] [, ...]
hoac
Kiéu DI, POINTER :: Tén con trd [(MOTAMEng)1[, ... ]

Vi du, ¢6 thé khai bao bién con tré nhu sau.

REAL A, X(:,:), B, Y(5, 5)

POINTER A, X ! Alacon tro vo huéng, X 1a con tr6 mang
hoac

REAL, POINTER :: A (:,:)

REAL B, X(:,:)

POINTER B, X

Bién con trd ¢6 thé dugc cap phat bo nhé bing 1énh ALLOCATE hoic trd dén
mot bién khac. Bién duoc con tro trd dén hoac 1la mot bién cé thudc tinh dich
(TARGET) hoac da dugc xac dinh. Trong truong hop bién con trd tro dén mot bién
khéc, n6é dugc xem nhu 12 “bi danh” ctia bién né tro6 dén. D€ minh hoa ta hay xét vi
du sau.

INTEGER, POINTER :: P1 (:)

INTEGER, POINTER :: P2 (:)

INTEGER, ALLOCATABLE, TARGET :: D (:)

ALLOCATE (D (7)) ! Cap phat bo nho cho bien DICH
D=1

D (1:7:2) = 10.

PRINT*, 'DICH=',D

Pl =~ D ! Con tro tro vao bien DICH

PRINT*, '"CON TRO Pl=', Pl

ALLOCATE (P1(10)) ! Cap phat bo nho cho bien con tro
Pl =5

P2 => P1 ! Con tro tro vao bien da xac dinh

PRINT*, 'CON TRO Pl=',6P1l
print*

print*, 'CON TRO P2=',P2
P2 =8

PRINT*, 'CON TRO Pl=',6P1l
print*

print*, 'CON TRO P2=',P2
END
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Khi P1 tr6 vao bién D n6 se nhan noi dung ctia bién D. Nhung khi P1 dugc cap
phét bo nhé va khoi tao gia tri méi (P1=5), sau d6 P2 trd vao né thi P2 va P1 déu c¢6
cung noi dung cta P1 da thay déi (tic bing 5). Bay gid gan P2 bang 8 thi ca P2 va
P1 déu nhan gi4 tri bang 8.

5.5.1 Trang thdi con tro

Tat ca cac bién con trd trong chuong trinh luon ton tai & mot trong 3 trang thai
sau:

— Trang thdi khong xdc dinh (undetined). Bat dau chuong trinh moi con tro déu
O trang thdi nay.

— Trang thai khong tro vao dau ca (null), tic con tré chua phai la “bi danh” cua
bién nao ca.

— Trang thai da lién két (associated), tic con tro da troé vao mot bién nao doé (da
la “bi danh” ctia mot bién “dich”)

Dé dua con trd vé trang thai khong trd vao dau ca hiy dung cau lénh:

NULLIFY (P) ! P 1a bié&n con trd

Dé xac dinh trang thdi hién tai clia con trd c6 thé sir dung ham

ASSOCIATED (P) ! P la bién con trd

Ham nay tra vé gia tri .TRUE. néu con tro da lién két véi mot bién, va tra ve
gia tri FALSE. néu con tro ¢ trang thai khong tro vao dau ca.

5.5.2 Cdp phidt va gidi phong bién con tro

Bién con tro ¢6 thé dugc cdp phdt bo nhé bang cau lénh ALLOCATE va dugc
giai phong boi cau 1énh DEALLOCATE tuong tu nhu mang dong. Vi du:

REAL, POINTER :: P1

ALLOCATE( P1 ) ! Cap phatbo nhéd cho P1

P1 = 17 ! Gan gia tri cho P1 nhu doi véi bién bat ky
PRINT*, P1

DEALLOCATE ( P1 ) ! Giai phdng bién P1

C4 ALLOCATE va DEALLOCATE déu c6 tham s6 STAT, chang han:
ALLOCATE( P1, STAT = ERR )

DEALLOCATE ( P1, STAT = ERR )

S6 nguyén ERR béng 0 néu bo nhé da dugc cip phat hoac giai phéng xong.

C6 thé st dung ca ALLOCATABLE hodc POINTER dé khai bao méang dong,
chang han:

REAL, DIMENSION(:), POINTER :: X

INTEGER, DIMENSION(:,:), ALLOCATABLE :: A
Vi du:

REAL, POINTER :: A(:), B, C
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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)
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CHUONG 6. BIEN KY TU

6.1 Khai bao bién ky tu

Hiéu mot cach don gidn, hing ky tu 1a mot xau (ddy) cac ky tuw nim gifta cdc
cap dau nhdy don (¢ *) hodc nhdy kép (). Bién ky tu 1a bién c6 thé nhan gid tri 1a
céc hang ky tu. Boi vi méi ky tu chi€ém 1 byte bd nhd, nén dung lugng bo nhé ma
xau ky tu chiém phu thudc do dai cta xau ky tu.

N6i chung c6 thé c6 nhiéu cdch khai bdo bién ky tu nhu da dugc dé cap dén
trong muc 1.4.2. Sau day dan ra mot s6 vi du vé céch khai bdo bién ky tu thuong
dung.

CHARACTER StrName [,...] ! d6 dai 1 ky tu
CHARACTER (n) StrName [,...] ! db dai n ky tu
CHARACTER *n StrName [,...] ! db6 dai n ky tu
CHARACTER StrName*n [,...] ! db dai n ky tu

Trong d6 StrName 1a tén bién ky tu, n 1a mot s6 nguyén duong chi do dai cuc
dai cua bién StrName. Vi du:

CHARACTER ALPHA ! ALPHA nhén céac gid tri ‘A", ...
CHARACTER (25) Name

! Name 1a mét x4u dai t8i da 25 ky tu

CHARACTER Word*5h

! Word 1a mét x4u dai téi da 5 ky tu

Name = “Hanoi, Ngay...”“

Word = ‘Hanoil’

Khi hing ky tu duoc xac dinh bdi khai bAo PARAMETER ta con ¢6 thé khai
bao xau cé do dai chua xac dinh:

CHARACTER * (*) StrName
PARAMETER (StrName= “XauDail2KyTu”)
Trong truong hgp nay do dai cua xau sé l1a do dai thuc cta xau duoc gan.

6.2 Cac xau con (substring)
Xau con 12 mot bo phan clia xau ky tu. Xau con ¢6 thé chi ¢6 1 ky tu ciling ¢6
thé 12 toan bo xau. Gia st TEXT 1a mot xau c6 do dai cuc dai 80 ky tu:
CHARACTER (80) TEXT

Khi d6 TEXT(I:J) 1a xau con gom cac ky tu tr ky tu tha I dén ky tu thit J cua
xau TEXT. Tung ky tu riéng biét trong xau TEXT c¢6 thé dugc tham chi€u (truy cap)
dén bang xau con TEXT(I.J). Vi du:
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TEXT(:J) ! tu ky tu tht 1 d&n ky tu thua J
TEXT(1:J) ! tu ky tu tht 1 d&n ky tu tha J
TEXT(J:) ! tu ky tu thit J d&n ky tu tha 80
TEXT (J:80) ! tu ky tu thi J dé&n ky tu thu 80
TEXT (:) ! tu ky ty thu 1 d&n ky tu thu 80 (cd xau)
TEXT(1:80) ! (hodc TEXT) tuong tu, ca xiu
Néu
TEXT = “Hanoi—Vietnam”
thi
TEXT (3:5) c¢é gid tri la “noi”
TEXT (:5) cbé gid tri la “Hanoi”
TEXT(7:) cbé gid tri la “Vietnam "
TEXT(6:6) = “ “ g& cho “Hanoi * Vietnam”
TEXT (2:5) = “ANOI” s& cho “HANOI-Vietnam”
6.3 Xir 1y bién ky tu

Dé chén mot xau SubSkr vao mot vi tri nao d6 ciia xau Sir cho true cin phai
dich chuyén cic ky tu phia sau vi trf cAn chén cua xau Sir sang phai mot s6 vi tri
bang d6 dai xau SubStr. Vi du, ¢6 xau TEXT = “Hanoi - Saigon”, n€u mudn

[13

chén xau con

— Hue” vao xau nay dé nhan duoc xau “Hanoi

Hue

Saigon” ta lap trinh nhu sau:

CHARACTER (50) TEXT

TEXT = 'Hanoi - Saigon'

print*, TEXT

I =6 ! Chen vao vi tri thu 6

LENSub = 6 ! P& dai x&u cén chén

DO J = LEN_TRIM( TEXT ), I, -1
TEXT( J+6:J+6 ) = TEXT(J:J)

END DO

TEXT(6:12) = ' - Hue'

print*, TEXT

END

Ham LEN_TRIM

(TEXT) trong chuong trinh tra vé do dai xau TEXT sau

khi da loai bo cac dau cach & bén phai nhit cua xau.

Sau day 1a mot s6 ham xtr 1y xau ky tu trong thu vién Fortran.

LEN (Str):tra vé do dai cuc dai (khai bdo) cua xay Str

LEN_TRIM

(Str) :
(dau cach) ¢ bén phai nhat

tra vé do dai xau Strsau khi da loai bo céac ky tu trong
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ACHAR (I) : tra vé ky tu th I trong bang ma ASCII
IACHAR (c) : tra vé so thi tu trong bang ma ASCII cta ky tu ¢

INDEX (Str, SubStr [, back] ): trd vé vi tri dau tién ciia xau con
SubStrtrong xau Str. Tham s6 tiy chon back ¢6 y nghia nhu sau:

Néu back = .TRUE.: tim SubStrtit cudi xau Str

Néu back = .FALSE.: tim SubStrtit dau xau Str

Gia tri ngam dinh 1a back = .FALSE.

REPEAT (Str, ncopies): tra vé mot xau gom ncopies 1an copy Str

TRIM (Str):trad vé xau Strsau khi da cat bo cac ky tu trong & bén phai nhat

6.4 Phép toan gop xau ky tu

Phép toan gop hai xau ky tu dugc ky hiéu la //. Vi du, ban mudn tao mot tén
file tir hai xau 12 xau Name chia tén va xau Ext chita phan md rong. C6 thé ca hai
xau nay con chtta cac ddu cach ¢ dau va cudi xau. Trude khi gop hai xau nay thanh
mot Xau ¢6 ¥ nghia tén ctia mot file ban can phai cat bd cdc dau cdch do. Ta ¢6
chuong trinh sau.

CHARACTER (80) FName, Name, Ext

Name = ' gl04012200 ' ! C6 chitta dau cach & dau va cuoi
Ext=' .dat ! C6 chira dau cach & dau va cudi

! Xac dinh vi tri dau cach cudi cung bén trai cua hai xau:

Lenl = INDEX(TRIM (Name),' ', .true.)+1

Len2 = INDEX(TRIM(Ext),' ', .true.) + 1

! Xéc dinh do dai xau sau khi da cat bo dau cach bén phai ctia hai xau:
Len3 = LEN(TRIM (Name))

Lend = LEN(TRIM(Ext))

I GOp tén va phan md rong dé tao thanh tén file :

FName = Name (Lenl:Len3) // Ext(Len2:Len4)

PRINT*, FName

END

Khi ban chay chuong trinh nay, két qua nhan dugc sé 1a “gl04012200.dat”

6.5 Tao dinh dang FORMAT bang xau ky tu

Bi€u thic xau ky tu ¢6 thé duoc st dung dé tao dinh dang FORMAT tu dong
trong chuong trinh. Vi du sau day cho phép in mot s6 thuc trong dé so chit s6 thap
phan can in ra dugc lua chon tuy y:

CHARACTER (1), DIMENSION(0:4) :: TP = &
& (/|O|,|l|,|2|,|3|,|4|/>
CHARACTER (8) :: FMT = " (F9.7?)"
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PRINT*, 'Cho so X:'

READ*, X

PRINT*, 'Cho so chu so thap phan can in:'

READ*, N

FMT (5:5) = TP( N ) ! Thay dau (?) boi so chit s6 thap phan
PRINT FMT, X

END

Chuong trinh sau s€ in N s6 nguyén duong dau tién trén cung 1 dong:
CHARACTER *11 :: FMT = ' (2X, ?27?22I4)'

CHARACTER *3 SubSt
PRINT*, 'CHO SO N:'
READ*, N

WRITE (SubSt, ' (I3.3)"') N
FMT (6:8) =SubSt

WRITE(*, FMT) (I,I=1,N)
END

6.6 Mang xau ky tu

Xau ky tu c6 thé khai bao & dang bién don ciing c6 thé khai bdo & dang bién
mang. Mang xau ky tu 1a mang trong d6 moi phan tir 1a mot xau ky tu. Cac phan th
trong mang xau ky tu phai ¢c6 do dai giong nhau. Nhu vay, néu moéi phan tir trong
mang c6 do dai 1a n ky tu, thi mang mot chiéu gdm m phan tir s€ ¢6 kich thudc n x
m ky tu. Vi du:

CHARACTER (8), DIMENSION(7) :: DayOfweek = &
&(/ '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 1a mang mot chiéu gom 7 phan tl, moi
phan tir 1a mot xau ky tu c6 do dai cuc dai bang 8 ky tu.

Bang cach twong tu, ta ¢6 thé dinh nghia mang ky tu hai chiéu, ba chiéu,...
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CHUONG 7. KIEU FILE

7.1 Khai niém

Trong hé thong vao/ra ctia Fortran, dit liéu dugc luu trit va chuyén déi chi yéu
thong qua cdc file. T4t ca cdc ngudn vao/ra cung cap va két xuat dit liéu dugc xem la
cac file. Cac thi€t bi nhu man hinh, ban phim, mdy in dugc xem la nhiing file ngoai
(external files), ké ca cdc file s6 liéu luu trit trén dia. Cac bién trong bo nhd ciing c6
thé déng vai trd nhu céc file, dac biét chiing dugc st dung dé chuyén déi tir dang
biéu dién ma ASCII sang so nhi phan (binary). Khi céc bién dugc sir dung theo cach
nay, chiing dugc goi la cc file trong.

Céc file trong hoac file ngoai déu dugc lién két véi cdi goi 1a thiét bi logic.
Thiét bi logic 12 mot khai niém duge sir dung dé tham chi€u dén céc file. Ta c6 thé
nhan biét mot thiét bi logic lién két véi mot file bang dinh danh (UNIT=).

Dinh danh UNIT d6i véi mot file trong 1a tén clia mot bién ky tu lién két véi
nd. DBinh danh UNIT d6i v6i mot file ngoai hoac 1a mot s6 duoc gan trong 1énh
OPEN, hoac 1a mot s6 két noi truGe nhu 1a dinh danh UNIT d6i véi thiét bi, hoac
ddu sao (*). Cac dinh danh UNIT ngoai dugc két ndi vGi cac thiét bi nhat dinh
khong duoc md (OPEN). Cdc UNIT ngoai da két noi sé bi ngat két ndi khi két thic
thuc hién chuong trinh hoac khi UNIT bi dong boi 1énh CLOSE.

Tai mot thoi diém UNIT khong thé két noi v6i nhiéu hon mot file, va file cling
khong két n6i v6i nhiéu hon mot thiét bi.

Dinh danh UNIT lién két v6i mot file ngoai phai 12 mot biéu thitc nguyén hoac
ddu sao (*). Néu la biéu thic nguyén, gid tri ctia né s& lié két v6i mot file trén dia;
néu 1a dau sao (*) thi khi doc vao né dugc hiéu la ban phim, con khi in ra né s& la
man hinh. Vi du:

OPEN (UNIT = 10, FILE = ‘TEST.dat')

WRITE (10, ' (Al1l8,\)"')"' Ghi vao File TEST.daté&
& da lien ket wvoi UNIT 10

WRITE (*, '(1X, A30,\)'") ' In ra man hinh.’

Fortran ngdm dinh mot so thiét bi chudn lién két v6i dinh danh UNIT nhu sau:
— DA4u sao (*): Man hinh hoac ban phim

— UNIT=0: Man hinh hoac ban phim

— UNIT=5: Ban phim

— UNIT=6: Man hinh

Ban hay chay chuong trinh vi du sau va thir phan tich xem chuong trinh viét vi
muc dich gi.

REAL a, b
! ITn ra man hinh (UNIT 6 da ket noi truoc).
WRITE(6, '('' Day la UNIT 6'')"')

! Su dung lenh OPEN de ket noli UNIT 6
! voi1 file ngoal co ten 'COSINES'.
OPEN (UNIT = 6, FILE = 'COSINES', STATUS = 'NEW')
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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
! Dong file.
CLOSE (6)
! Ket noi lai UNIT 6 voi man hinh bang cach
! ghi ra man hinh
WRITE(6,"' ('' Cosines da xong'')")
END

Dinh danh UNIT lién két vé6i file trong 1a xau ky tu hoac mang ky tu. Daéi véi
céc file trong ban chi c¢6 thé sitr dung cdc cau lénh véi READ hoic WRITE. Ban
khong thé md hodc dong file trong nhu d6i véi cdc file ngoai.

Ban ¢6 thé doc va ghi cac file trong bang lénh dinh dang FORMAT nhu d6i
v6i céc file ngoai. Trude khi cau 1énh vao ra dugc thuc hién céc file trong dugc dinh
vi tai vi tri dau ctia ban ghi dau tién.

Bang khai niém file trong Fortran cho phép ban chuyén doi giita cdc dang dit
liéu, chang han déi ky tu sang s6 hodc ddi so sang dang ky tu. D€ minh hoa, ta hdy
x€ét vi du sau.

CHARACTER (10) str
INTEGER nl, n2, n3
CHARACTER (14) fname

INTEGER I

str = "1 2 3"

READ (str, *) nl, n2, n3 ! boc nl, n2, n3 tu xau str
I =4

! Ghi gid tri cta I vao bién fname
WRITE (fname, 200) I

200 FORMAT ('FM', I3.3, '.DAT')
END

Trong chuong trinh trén, Str va Frame 1a cac file trong. Két qua chay chuong
trinh ban s€ nhan duoc fname = “FM004.DAT”.

7.2 Phan loai file

Fortran ho trg hai phuong phdp truy cap file 1a truy cap tuan tu va truy cap truc
tiép, va ba dang cau tric file 1a c¢6 dinh dang - Formatted, khong dinh dang -
Unformatted, va dang nhi phan - Binary).

7.2.1 File co6 dinh dang (F ormatted Files)

C6 thé tao file ¢c6 dinh dang bing lénh OPEN véi tiy chon FORM =
“FORMATTED?”, hoic bd qua tham s6 FORM khi muén tao file truy cap tuan tu.
Céc ban ghi cua file c6 dinh dang dugc luu trit nhu céc ky tu ASCIL. Mdi ban ghi két
thic bing cac ky tu (ASCII) diéu khién RETURN (CR) va xuéng dong (LF - line
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feed). D€ xem noi dung file c6 thé st dung cic trinh soan thao vin ban thong
thuong. Vi du:

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 c6 thé st dung lénh OPEN véi tuy chon
FORM=“UNFORMATTED”, hoac bo qua tham s6 FORM khi muén tao file truy
cap truc ti€p. File khong dinh dang 1a mot chudi ban ghi cdc khoi vat ly. Moi ban
ghi chtta tuan tu cac gia tri luu trit gan giong v6i nhitng gi st dung trong bo nhé
chuong trinh. Toc do truy cap dit liéu trong céc file ndy nhanh hon va ching duoc t6
chiic chat ché hon. Néu céc file khong dinh dang luu trit cdc s6, ching s& khong thé
doc duge bang céc trinh soan thdo vin ban thong thuong. N6i chinh x4c hon, khi st
dung cdc trinh soan thao dé doc cac file khong dinh dang, nhitng thong tin bing s6
s€ khong xem duogc. Vi du:

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
WRITE (3) 1,2,3,4
WRITE (3) 5,6,7,8
REWIND (3)

READ (3) St
PRINT*, ST

READ (3) A, B, C, D
PRINT*, A, B, C, D

READ (3) A, B, C, D
PRINT*, A, B, C, D

CLOSE (3)

END

7.2.3 File dang nhi phdn (Binary Files)

C6 thé tao mot file nhi phan bang lénh OPEN véi tily chon FORM=
'BINARY'". File nhi phan la dang file chat ch& nhat, rat tot cho viéc luu trit s6 liéu c6
dung luong 16n. Vi du:

CHARACTER *50 St
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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

WRITE (3) 1,2,3,4

REWIND (3)
READ (3) St
PRINT*, ST

READ (3) A, B, C, D
PRINT*, A, B, C, D
CLOSE (3)

END

7.2.4 File truy cdp tudn tu (Sequential-Access Files)

Dit liéu trong file tudin tu can phai dugc truy cap hgp 1€, ban ghi nay ti€p ndi
sau ban ghi khac, trir khi ta thay déi vi tri con tro file bang cac cau lénh REWIND
hoic BACKSPACE. Céic phuong phép vao/ra cé thé sit dung doi véi file truy cap
tudn tu 1a NONADVANCING, LIST-DIRECTED, va NAMELIST-DIRECTED.
Cac file trong can phai la file tuan tu. D6i voi céc file lién két véi cac thiét bi tuan tu
can phai st dung cach truy cap tuan tu. Cac thiét bi tuan tu la thiét bi luu trix vat 1y.
Ban phim, man hinh va may in la nhitng thiét bi tuan tu.

7.2.5 File truy cdp truc tiép (Direct-Access Files)

Dit liéu trong file truy cap truc ti€p c6 thé dugc doc va ghi theo mot trinh i bat
ky. Cac ban ghi dugc ddnh s6 mot cach tudn tu, bat ddu tir 1. Tat ca cdc ban ghi ¢6
do dai dugc chi ra boi tham s6 tiy chon RECL trong cau 1énh OPEN. S6 liéu trong
file truy cap truc ti€p dugc truy cap dén bang viéc chi ra so thi tu ban ghi trong file.

7.3 T6 chire dir liéu trong file

Nhu da thay & trén, v6i hai phuong phap truy cép file va ba dang cau tric file,
mot cach tuong d6i ta c¢6 thé phan chia thanh 6 dang t6 chic dit liéu trong file:

1) File truy cap tuan tu cé dinh dang (Formatted Sequential)

2) File truy cap truc ti€p c6 dinh dang (Formatted Direct)

3) File truy cap tuan tu khong dinh dang (Unformatted Sequential)
4) File truy cap truc ti€p khong dinh dang (Unformatted Direct)

5) File truy cap tuan tu dang nhi phan (Binary Sequential)

6) File truy cap truc ti€p dang nhi phan (Binary Direct)

7.3.1 File truy cdp tuan tu cé dinh dang
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File tuan tu c¢6 dinh dang 1a mot chudi

cic ban ghi c¢6 dinh dang dugc ghi mot cich [~ Ban ghiN [ Bén ghin+
tuan tu (hinh 7.1) va duoc doc theo thi tu xuat

hién trong file. Cdc ban ghi c6 thé c6 do dai a0 @ @0/,
bién doi va c6 thé réng. Chiing dugc phan cach

nhau béi ky tu diéu khién RETURN ($0D hay Hinh 7.1

#13) va ky tu xuong dong ($0A hay #10). Vi

du:

OPEN (3, FILE='TEST1.TXT')
! TEST1.TXT ngam dinh la file tuan tu c¢6 dinh dang

WRITE (3, '(A, I3)') 'RECORD', 1
WRITE (3, '()")

WRITE (3, '(All)') 'The 3rd One'
CLOSE (3)

END

Mo ta cau tric dit liéu trong file TEST1.TXT duoc cho trén hinh 7.2. Vi giita
céc ban ghi dugc phan cach nhau bdi cdc ky tu diéu khién nén cac ban ghi c6 thé c6
do dai khic nhau tuy y.

~ 9 byle di liéu trong béan ghi 1
2 byte diéu khién CRva LF
~ 0 byte dir liéu trong ban ghi 2
2 byle diéu khién CRva LF
11 byte dir liéu frong bén ghi 3
2 byle diéu khién CRva LF

—
810M

1 121314 2425

(Hex) | (Hex) (Hex)
RECORDOOD |@0 @4/@0 @4 Thed3rddOne (@0 @A

Hinh 7.2

7.3.2 File truy cdp truc tiép co dinh dang

Trong file truy cap truc ti€p cé dinh dang, tat ca cac ban ghi cé cling do dai va
c6 thé dugc ghi hodc doc theo thit tu bat ky. Kich thudc ban ghi duoc chi ra boi tiy
chon RECL= trong cau lénh OPEN va nén bang hoac 16n hon s6 byte clia ban ghi
dai nhat. Cac ky tu RETURN (CR) va xuéng dong (LF) la nhiing ky tu phan cach
gifta cac ban ghi va khong tinh vao gia tri cia RECL. Mdt khi ban ghi truy cap truc
ti€p da dugc ghi, n6 khong thé bi x6a nhung van c6 thé bi ghi de.

Trong khi két xuat (output) ra file truy cap truc ti€p c6 dinh dang, néu so liéu
khong 1ap day hoan toan ban ghi, trinh bién dich s€ dém vao phan con lai ctia ban
ghi cdc dau cach (BLANK SPACES). Cic ddu cdch bao dam rang file chi chita
nhitng ban ghi da 14p day hoan toan va tat ca cdc ban ghi déu c6 cing do dai.

Khi doc vao (input), trinh bién dich ciing ngdm dinh 1a c¢6 dém cac ddu cach
vao néu danh sich doc vao va dinh dang doi hoi nhiéu dit liéu hon ban ghi da chia.
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C6 thé bd qua ngam dinh viéc dém vao céac dau cach & dit liéu vao bang cdch dat thy
chon PAD= “NO” trong cau lénh OPEN. Néu PAD= “NO”, ban ghi doc vao can
phai chia luong dit liéu dugc chi ra bdi danh sach dau vao va dinh dang FORMAT.
Néu khong s€ xuat hién 16i.

PAD= “NO” khong c6 anh huong d6i véi két xuit.

Vi du:

character st*10

integer n

OPEN (3,FILE='TEST2.TXT', FORM="'FORMATTED', &
ACCESS="'DIRECT',RECL=10)

st = '"RECORD ONE'

WRITE (3, '(Al0)', REC=1l) st

n= 30303

WRITE (3, '(I5)', REC=3) n

CLOSE (3)

OPEN (3,FILE='TEST2.TXT', FORM="'FORMATTED", &
ACCESS="'DIRECT',RECL=10)

st = '

n=0

read (3, ' (Al10)"',rec=1) st
read (3, "' (I5)',rec=3) n
print*, st

print*,n

END

Mo ta t6 chic dit liéu theo chuong trinh ndy duoc cho trén hinh 7.3. Do dai cia
moi ban ghi 1a 10 byte, cong véi véi 2 byte chita ky tu diéu khién, nén nhitng vi tri
ban ghi chua c6 dit liéu s€ c6 “khoang trong” 12 byte khong xac dinh. Doi véi
nhiing ban ghi cé dit liéu chi€m it hon 10 byte, s6 byte con lai s& dugc 1ap diy (dém)
bang cédc diu cach.

— 10 byte dir ligu
2 byte diéu khién CRva LF
12 byte dirliéu khong xac dinh
5 byte dir ligu
5 byle dém (d&u cach)
2 byte diéu khién CRva LF

—

1 10111213 22 2324 2529 3034 35 36

(=sCl)  |He) Ascin He)

RECORDOON F@h @4 383 0mm (&0, &4

I:Bém ghi 1 |—Bén ghi 2 |—Bén ghi 3
Hinh 7.3
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7.3.3 File truy cdp tudn tu khong dinh dang

File tuin tu khong dinh dang duoc t6 chiic hoi khdc nhau chiit it gita cac dong
mdy khéac nhau. Sau day s€ néi dén loai file nay doi véi Fortran PowerStation.

Cé4c ban ghi trong file tudn tu khong dinh dang c6 thé c¢6 do dai bién déi. File
tudn tu khong dinh dang dugc t6 chic thanh ting khic 130 byte hodc nhd hon dugc
goi 1a cac khoi vat ly. Mdi khoi vat 1y bao gém dit liéu gti vao file (cho dén 128
byte) va 2 byte chi do dai do trinh bién dich chén vao. Cic byte do dai cho biét moi
ban ghi bat dau va két thic & dau. Mot ban ghi 16gic tham chi€u dén mot ban ghi
khong dinh dang chita mot hodc nhiéu hon céc khai vat ly. Cdc ban ghi logic ¢6 thé
16n tuy y; trinh bién dich s& biét cung cap s6 khoi vat 1y can thiét dé chita.

Khi tao mot ban ghi logic gdm nhi€éu hon mot khoi vat 1y, trinh bién dich dat
byte do dai biang 129 dé chi riang s6 liéu trong khoi vat 1y hién tai s€ noi ti€p vao
khoi vat 1y ti€p theo. Vi du, mot ban ghi logic ¢6 do dai 140 byte s& duoc t6 chiic
nhu trén hinh 7.4. Chuong trinh sau day 1a mot vi du vé tao file tuan tu khong dinh
dang. Cau tric dit liéu trong file dugc mo ta trén hinh 7.5.

CHARACTER xvyz (3)

INTEGER (4) idata(35)

DATA idata /35 * -1/, xyz /'x', 'yv', 'z'/
OPEN (3, FILE='TEST3.TXT',FORM='UNFORMATTED')
WRITE (3) idata

WRITE (3) Xyz

CLOSE (3)
END
C 128 byte dirliéu C 12 byte dirlieu
(Dec) (D] ([ Dec) (D)
129 126 | 12 12
L Ban ghi logic 1
Hinh 7.4
128 byle duhe 12 byte d(r ligu 3 byte dir liéu
BOF /—L /—I; /—L EOF
1 2 130 131 132 133 144 145 145 147 149 150 151

L Ban ghilagic 1 L Ban ghildgic 2
BOF: Byte bat dau file L: Byle do dai khoi vat ly EQF: Byte két thac file
Hinh 7.5
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7.3.4 File truy cdp truc tiép khong dinh dang

File truc ti€p khong dinh dang 1a mot chudi cdc ban ghi khong dinh dang. C6
thé ghi hodc doc cdc ban ghi theo tht tu ty y. Tat ca céc ban ghi c6 cing do dai
duoc cho boi tham s6 RECL= trong cau 1énh OPEN. Khong c6 byte phan dinh ranh
gidi cdc ban ghi hay néi cdch khac khong chi ra cdu tric ban ghi. C6 thé ghi mot
phan ban ghi vao file truc ti€p khong dinh dang. Fortran PowerStation s€ dém vao
cdc ban ghi nay béing cdc ky tu rébng (NULL) ASCII dé cho do dai ban ghi 1a c6
dinh. Nhiing ban ghi khong ghi gi ca trong file sé€ chita cic so liéu khong xac dinh.

Vi du:

OPEN (3, FILE='TEST4.TXT', RECL=10, &
FORM = 'UNFORMATTED', ACCESS = 'DIRECT')

WRITE (3, REC=3) .TRUE., 'abcdef'

WRITE (3, REC=1) 2049

CLOSE (3)

END

Mo ta cdu tric dit liéu trong file dugc cho trén hinh 7.6.
— 4 byte cho s@ nguyén 2049
6 byte khong x&c dinh
10 byte dir liéu khéng xac dinh

4 byte cho gia trilégic .TRUE.
|7 ’—6 byte cho hang ky tv "abcdef”

1 48 o1 20 24 25 a0
(Hex) (Hexy | (asCll)
@1 @5 G0 @0 01 B0 @@ @B abcdef
LBém ghi 1 L Ban ghi 2 L 8an ghi 3
Hinh 7.6

7.3.5 File truy cdp tudn tu dang nhi phdn

File truy cap tudn tu dang nhi phan 1a mot chudi cc gid tri duoc ghi va doc
theo cung trinh tu va dugc luu trit nhu nhitng s6 nhi phan. Trong file tuan tu dang
nhi phan khong ton tai ranh giGi ban ghi, va khong c6 byte dac biét dé chi ra ciu
tric file. S6 liéu dugc doc va ghi khong bi thay déi dang hodc do dai. D6i véi moi
hang muc vao/ra, tuin tu cac byte trong bd nhé ciing chinh 1a tuan tu cic byte trong
file.

Vidu:

INTEGER (1) Chuong(4)
CHARACTER (4) V1(3)
CHARACTER (4) V2
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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

Cau tric dit liéu trong file TESTS. TXT dugc mo ta trén hinh 7.7.

Lénh ghithu 1: Lénh ghith( 2: Lénh ghithu 3: 4 byte
’7 16 byte r 13 byte r (ky tr chuéng)
1 1213 1617 21 22 29 30 33
e=cln ASCHY | ERsCl) Al [Hex)

WhatOyouOzes| Oiz0 | whatQ| youldget! | @7 &7 @Y @7

Hinh 7.7

7.3.6 File truy cdp truc tiép dang nhi phdn

File truy cap truc ti€p dang nhi phan luu trit cic ban ghi nhu 1a mot chudi cac
so nhi phan, c6 thé truy cap duoc theo trinh tu bat ky. C4c ban ghi trong file c6 cling
do dai dugc chi ra boi tham s6 RECL= cua cau lénh OPEN. C6 thé ghi mot phan
ban ghi vao file truc ti€p dang nhi phan; phan chua st dung ctia ban ghi sé chira dit
liéu khong xac dinh.

Mot cau lénh don READ hoiac WRITE c6 thé truyén tai dit liéu nhiéu hon mot
ban ghi lién ti€p trong file. Tuy nhién diéu d6 c6 thé gay nén 16i. Vi du, ban hiy
chay chuong trinh sau day va c6 gang kham phd xem tac dong dén file ciia mdi cau
1énh doc, ghi nhu thé nao.

character*20 st

OPEN (3, FILE='TEST6.TXT',RECL=10,FORM="'BINARY', &

ACCESS='DIRECT")

WRITE (3, REC=1) 'abcdefghijklmno'

WRITE (3) 4,5

WRITE (3, REC=4) 'pqg'

CLOSE (3)

OPEN (3, FILE='TEST6.TXT',RECL=10, FORM="BINARY',k &

ACCESS='DIRECT")
read(3,rec=3) 1,7

write(*,*) i,
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read (3, rec=1) st

print*, st

read (3, rec=2)st

write(*,*) st

END

Mo ta céu tric file TEST6.TXT dugc cho trén hinh 7.8. Trong truong hgp nay

do dai bién STbang 20 byte, gdp hai 14n do dai ctia mot ban ghi. Do d6 néu ban doc
ndi dung cta ban ghi tht hai (rec=2) va gan cho bién ky tu ban s€ nhan dugc
“klmno”. Ban ghi thit ba luu hai s6 nguyén 4 byte, nén con du 2 byte khong xac

dinh.

Tuwong tu nhu vay doi v6i ban ghi thi 4.

15 byte cho hang ky tu 2 byte dr liéu khong xéc dinh
"abcdefghijklmno' 2 byte cho hang
3 byte d( ligu khéng xac dinh ky {ur"pg’
Cho cac s 8 byte dir ligu
L‘gb}*ér‘ dvas khong xac dinh
1 10 11153 1620 M 24 13 28 1330 3132 3340
(ASCIY  (2SCH) (Hex) | (Hesd | (ASCN)
abedefgh § [ meo! G4 33 OO 3@ QL 06 00 Ak '

Lgan ghi 1L Ban ghi 2 L ban ghi 3 L gan ghis

Hinh 7.8

7.4 Lénh mé (OPEN) va déng (CLOSE) file

Ta da l1am quen véi 1énh mo file (OPEN) va 1énh déng file (CLOSE) qua cac vi

du ma chua giai thich gi thém. Trong muc nay ta s€ khao sat k§ hon cac cau lénh

nay.

7.4.1 Lénh mo file

Mot cach téng quat, ct phap cau lénh mé file c¢6 dang:

OPEN ([UNIT=] unit [, ACCESS=access] [,ACTION=action]

[,
[,
[I

BLANK=blanks] [, BLOCKSIZE=blocksize]
CARRIAGECONTROL=carriagecontrol] [ , DELIM=delim]
ERR=err] [ , FILE=file]l [ , FORM=form] [, IOFOCUS

jofocus] [ , IOSTAT=iostat] [ , PAD=pad] [, POSITION =
position] |[,RECL=recl]|[,SHARE=share] |[,STATUS=status])

Nhu ban da thdy, né kha phc tap bdi c6 rat nhiéu tham s6. Tuy vay, ban dimg

v0i chdn nan, vi hau nhu céc tham s6 nay déu 1a nhiing tiy chon, ban c6 thé bd qua
nhitng ty chon ma ban chua hiéu. Sau day 1a y nghia va céch sir dung céc tham s6.

UNIT la tham s6 ding dé khai bdo thiét bi logic s& dugc lién két vdi file. Néu

bo qua UNIT= thi unit cAn phai 1a tham s6 dau tién. Nguoc lai, cic tham s6 c6 thé
xudt hién theo tha tu bat ky.
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unit. La mot s6 nguyén (INTEGER(4)) 16n hon hodc bang 0, ding nhu mot
thiét bi logic dé lien két vdéi file ngoai hodc thiét bi ngoai.

access. Chi ra céach truy cap vao file, c¢6 thé nhan mot trong cac gid tri
“APPEND”, “DIRECT”, hoac “SEQUENTIAL” (ngam dinh).

action: La tham s6 mo ta tic dong du dinh doi véi file. C6 thé nhan gid tri
‘READ’ (file chi doc), ‘WRITE’ (chi d€ ghi vao file), hoac ' READWRITE' (ca doc
tir file va ghi vao file). Néu bod qua action, chuong trinh s& c6 ging md file véi
'READWRITE'. Néu khong duogc, truéc hét chuong trinh s€ ma file v6i ' READ', sau
dé v6i 'WRITE'. Viéc bo qua action khong giong véi ACTION=READWRITE'.
Néu ACTION=READWRITE' trong khi file khong thé truy cap béing ca doc va ghi
thi viéc md file s€ khong 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 biéu dién cdc ky tu
trong (dau céch) doi véi vao/ra cé dinh dang, nhan mot trong cac gid tri NULL'
hoic 'ZERQ'. Gi4 tri 'NULL' (ngdm dinh) dé b6 qua ky tu tréng, gia tri 'ZERO' dé
Xt 1y cac ky tu trong (cac diu cach & dau) nhu 1a nhitng s6 0.

blocksize: Ngam dinh 12 mot s6 nguyén ((INTEGER(4)) ding dé€ biéu dién
kich thuGc viing dém (tinh bang byte)

carriagecontrol- C6 dang ky tu (Character*(*)), dung dé chi viéc hi€u ky tu ddu
tién ctia ban ghi trong file ¢c6 dinh dang nhu th€ nao; nhan mot trong cac gia tri
'FORTRAN' hoac 'LIST'. Ngam dinh d6i v6i cac UNIT két noi véi cac thiét bi ngoai
nhu mdy in hoac man hinh 1a 'FORTRAN'; ngam dinh d6i v6i cac UNIT két n6i véi
cac file 1a 'LIST'. carriagecontrol bi bo qua khi sit dung tuy chon FORM=
'UNFORMATTED' hoac FORM='BINARY".

delim: C6 dang ky tu (Character*®(*)), dung dé chi céch dinh ranh gii cdc ban
ghi trong list-directed hoac namelist-formatted; nhan mot trong cic gid tri
'APOSTROPHE', 'QUOTE', hoac 'NONE' (ngam dinh).

err. La nhin cta cau lénh thuc hién trong chuong trinh. Khi gap 16i chuong
trinh s& chuyén diéu khién dén cau Iénh c6 nhan err. Néu bd qua, hiéu tng 16i vao/ra
s€ dugc xac dinh bai sostat.

file: C6 dang ky tu (Character®(*)), ding dé chi ra tén file cAn md; c6 thé 1a
dau cach, tén file hop 1¢, tén thi€t bi hoac tén bién xac dinh file trong. D6i véi
Windows NT va Windows 9x trd 1én, tén file cho phép dai hon 8 ky tu, phan md&
rong dai hon 3 ky tu. Néu file bi bod qua, trinh bién dich s€ tao mot file tap nham
(file nhap) nao do6 chi ¢c6 tén (khong cé phan mé rong) va file nay sé bi x6a khi gap
lénh dong file hoac khi chuong trinh két thic.

form: X4c dinh kiéu file s& dwoc md&, nhan mot trong cdc gid tri
'FORMATTED', 'UNFORMATTED', hoac 'BINARY". Déi véi file truy cap tuan tu
gia tri ngam dinh 1a ' FORMATTED"; d6i véi file truy cép truc ti€p gia tri ngdm dinh
l1a 'UNFORMATTED'.

iofocus: Tham s6 logic, dung dé chi viéc c6 dat cira s6 con (child window) 1a
cta s6 hoat dong hay khong. Gid tri .TRUE. (ngdm dinh) tao ra 1di goi
SETFOCUSQQ ngay lap tic truée khi thuc hién cac 1énh READ, WRITE, hoic
PRINT.
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fostat. La tham s6 két xudt, ngam dinh 1a mot s6 nguyén (INTEGER(4); cho
gia tri bang 0 néu khong xuat hién 16i mé file, gid tri 4m néu gap 16i két thiic ban
ghi, hodc mot s6 xac dinh ma 16i.

pad- C6 dang ky tu (Character®(*)), dung dé€ chi ra viéc c6 dém cac dau céch
vao ban ghi khi doc hay khong néu dinh dang ban ghi ¢6 d¢ dai 16n hon d¢ dai dix
liéu. pad nhan gia tri bang 'YES' (ngdm dinh) hodc 'NO'. Tham s6 nay chi tdc dong
khi doc dit liéu.

position: C6 dang ky tu (Character®(*)), chi ra vi tri con tro file truy cap tuan
tu, nhan mot trong céac gia tri 'ASIS' (ngam dinh), ' REWIND', hoac 'APPEND'. Néu
position nhan gia tri REWIND’, con tro file s€ dinh vi tai dau file; néu nhan gia tri
'APPEND), con tré file sé dinh vi tai cudi file; n€u nhan gia tri 'ASIS', con tro file
khong thay déi vi trf (tifc gilt nguyén vi tri hién thoi trong file). Vi tri con tro file doi
véi file méi ludn ludn & dau file.

recl Ngam dinh 12 s6 nguyén, dé chi do dai tinh bing byte ciia mot ban ghi
trong file truy cép truc tiép, hoac do dai ban ghi cuc dai doi véi file tuan tu. Doi véi
file truy cap truc ti€p day l1a tham s6 doi hoéi phai co.

share: C6 dang ky tu (Character®(*)), chi ra quyén truy cap doi véi file dugc
mo. Cac gid tri clia share c6 y nghia nhu sau:

'DENYRW'": Cadm doc/ghi

'DENYWR': Cam ghi

'DENYRD': Cam doc

'DENYNONE': Cho phép ca doc va ghi (ngam dinh)

status. C6 dang ky tu (Character®(*)), ding dé mo ta trang thdi cua file dugc
mo. Sau day 12 cdc gid tri c6 thé clia tham s6 nay.

status = 'OLD': File dang ton tai. M& thanh cong néu file ton tai, nguoc lai sé
xudt hién 16i;

status="NEW'": File mé&i. Néu file khong ton tai né s€ duoc tao méi. Néu file
dang ton tai s& xuat hién 16i;

status='SCRATCH' : Néu bo qua tham s6 file thi gia tri clia status ngam dinh 1a
'SCRATCH'. File Scratch 1a file tam thoi, n6 s€ bi x6a khi dong file hodc khi chuong
trinh két thuc;

status=REPLACE' : File dugc m¢ thay thé file ¢6 cling tén. Néu file cung tén
khong ton tai thi mot file méi dugc tao ra.

status="UNKNOWN' (ngam dinh): Trong lic chuong trinh chay hé thong s€ c6
gang mo file v6i status = 'OLD', va sau d6 v6i status = 'NEW'. Néu file ton tai thi nd
duoc md, néu khong ton tai thi né dugce tao méi. St dung STATUS= "UNKNOWN'
dé tranh cdc 16i xay ra trong lic chay chuong trinh lién quan dén viéc mo mot file
dang ton tai v6i STATUS='NEW' hoac m& mot file khong ton tai v6i STATUS =
'OLD'.

Céc gia tri cua status chi anh hudng t6i cac file trén dia, va dugc bd qua doi véi
cac thi€t bi nhu ban phim va man hinh hoac may in.
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7.4.2 Lénh dong file

Cu phéap lénh dong file CLOSE c6 dang:

CLOSE ([UNIT=] unit [, ERR=err] [, IOSTAT= iostat]
[, STATUS=status)] )

Trong d6: né€u UNIT= bi bo qua thi unst phai 1a tham s6 dau tién, nguge lai cc
tham s6 c6 thé xuét hién theo thit tu bat ky.

unit. La mot s6 nguyén chi thiét bi logic lién két véi file dugc md. S€ khong
xudt hién 16i néu file khong mao.

err: La nhan cla cau lénh thuc hién trong chuwong trinh s& duoc chuyén diéu
khién t6i néu 16i xudt hién khi dong file. Néu bd qua, hiéu tng 16i vao/ra dugc xac
dinh boi su ¢6 mat hoac khong cé mat cuia tham s6 7ostat.

jostat. La tham s6 két xuat, ngdm dinh 1a mot s6 nguyén (INTEGER *4), nhan
gid tri bang 0 néu khong xuét hién 16i khi dong file, hodc mot s6 chi ma 16i.

status: Tham s6 vao, 1a mot biéu thic ky tu (CHARACTER*(*)), ¢6 cac gia tri
“KEEP” hoac “DELETE”; ngam dinh l1a “KEEP”, ngoai tri file nhap. Cac file dugc
md& khong c6 tham s6 FILE= duoc goi 1a cac file nhap (“scratch” files). Poi véi
nhiing file nay gia tri ngam dinh cla status 1a 'DELETE'. Néu dat STATUS='"KEEP'
doi v6i nhiing file nhap s€ gay nén 16i run-time.

7.5 Cac lénh vao ra dir liéu véi file

7.5.1 Lénh doc du liéu tu file (READ)
Cu phap Iénh 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

Trong d6 dau gach ding () ding d€ phan chia cdc tham s6 thuoéc mot nhém,
c6 nghia la chi duoc phép chon mot trong cac tham sé ctia nhém . Vi du, néu da
chon [FMT=] f7mt thi khong dugc phép chon [NML=] nmIl. Sau day la y nghia
cac tham so.

Néu bd qua UNIT=, thi unit phai 1a tham s6 dau tién. Néu bd qua FMT= hoac
NML=, thi fint hoac nml phai la tham s6 thit hai. Néu muon st dung fmt khong cé
FMT=, thi phai bd qua UNIT=. Trong céc trudng hop khdc cac tham so c6 thé xuat
hién theo thit tu bat ky. Hoac fmthoac nm/ can dugc chi ra nhung khong phai ca hai.

unit: La tén thiét bi logic. Khi doc tir mot file ngoai wnit 1a mot bi€u thic
nguyén. Khi doc tir mot file trong unit la mot xau ky tu, mot bién ky tu hoac mot
phan tir ciia mang ky tu,...

fint. La chi thi dinh dang, c6 thé nhan mot trong cdc trudng hgp: Nhan cha
lenh FORMAT; Biéu thic ky tu (bién, tha tuc, hoidc hing) xé4c dinh dinh dang doc
vao, phan dinh bdi cac ddu nhay don (') hoac dau nhay kép (" ); dau sao (*) doi v6i
truong hop dinh dang tu do; hoac mdt bién nguyén ASSIGN. Khong dugc dung fmt
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doi véi NAMELIST. Néu 1énh READ bod qua cac tuy chon UNIT=, END=, ERR=,
va REC=, va chi c6 fmt va iolist, thi cau 1énh s€ doc tir UNIT (*) 1a ban phim.

nml: Chi tén cuia NAMELIST. Céc tuy chon rolist va fint phai dugc bd qua.
Lénh doc NAMELIST chi c¢6 thé dugc thuc hién doi vdi file truy cap tun tu.

advance: C6 dang ky tu (Character®(*)), dung dé chi ra cach doc vao tir file
tuan tu c6 dinh dang, nhan gia tri hoac 'YES' (ngdm dinh) hoac 'NO'.

Néu advance = ‘YES’: Chuong trinh s€ doc theo dinh dang fint hét ban ghi nay
sang ban ghi khac va gan gia tri cho iolist. Néu advance = ‘NO’: Chuong trinh s&
doc theo dinh dang chi trén mot dong cac gia tri va gan cho solist. Néu sO gia tri
chita trong ban ghi it hon s6 bién trong 7olist s€ xuat hién 16i. Yéu cau tham sd& dinh
dang fmt phai khac (*)

end: Nhan ciia cau lénh trong chuong trinh s& dugc chuyén diéu khién dén néu
con tro file dat & ban ghi két thiic file. Néu bo quan end, s€ xuat hién 16i khi con trd
file da & cu6i file nhung qué trinh doc van ¢d giang doc tiép, trir trudng hop c6 chi ra
errhoac rostat.

eor. Nhin cta cau lénh trong chong trinh s& duoc chuyén diéu khién dén néu
con tro file dat & cud6i ban ghi. Tham s6 nay chi dung khi dua vao tham so&
ADVANCE='NO'. Néu bo qua eor, hiéu ting 16i vao/ra s€ duoc xac dinh boi rostat.

err: Nhan cta cau lénh trong chuong trinh s& duoc chuyén dén néu gap 16i
trong qua trinh doc. Néu bo qua err, hiéu tng 16i vao/ra sé duoc xac dinh boi sostat.

fostat. La tham s két xuat, ngdm dinh 1a mot s6 nguyén (INTEGER(4)). fostat
= 0 néu khong c6 16i, = —1 néu gap két thic file (end-of-file), hodc bang mot s6 chi
thi thong béo 16i.

rec. Tham s6 vao, ngam dinh 1a mot s6 nguyén duong (INTEGER(4)) chi s6
thit tu ban ghi can doc doi vdi file truy cap truc ti€p. Sé xuat hién 16i khi st dung
tham s6 nay cho file truy cap tuan tu hoac file trong. Khi st dung tham s6 rec can bo
qua cac tham s6 end va nmi. Con tro file s& dugc dinh vi dé€n ban ghi c6 s6 thi tu rec
trude khi s6 lieu duoc doc. SO thit tu ban ghi bat dau tir 1. Ngam dinh cua rec 1a s6
tha tu ban ghi hién thoi.

size: Ngam dinh 1a mot s6 nguyén (INTEGER(4)), tra vé s6 luong ky tu duogc
doc va chuyén cho cac bién nhan s6 liéu vao. Cac diu cach chén dém vao sé khong
duoc tinh. Néu st dung tham s6 nay thi can phai dat tiy chon ADVANCE='NO'.

1olist. Danh sach cac bién sé duoc nhan so liéu tir file.

7.5.2 Lénh ghi dit liéu ra file (WRITE)

Cu phép cau 1énh nhu sau.

WRITE ([UNIT=] wunit [, {[ FMT=] fmt | [ NML=] nml}]
[, ADVANCE=advance]l [, ERR=err] [, IOSTAT= iostat]
[, REC=rec] ) iolist

Trong do, dau gach ding c6 y nghia phan cach ciac tham so trong mot nhém
ma chi c¢6 thé mot trong ching duoc phép xudt hién.
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Néu bo qua UNIT= thi unit phai l1a tham s dau tién va fimt hoac nml phai la
tham s6 thit hai (FMT= hoic NML= ¢6 thé dugc bo qua). Nguoc lai, cic tham s6 c6
thé xuat hién theo thit tu bat ky. Trong hai tham s6 fmz va nml chi duoc phép xuét
hién mot.

unit: La tén thiét bi logic. Khi ghi ra file ngoai unit 1a mot biéu thic nguyén
gan voi dinh danh UNIT. Khi ghi ra file trong unit phai 1a xau ky tu, bién ky tu,
mang hodc phan tir mang ky tu,... Néu unit chua lién két v6i mot file cu thé thi 1énh
m¢ file 4n (implicit) dugc thuc hién, nhu cau lénh sau:

OPEN (unit, FILE = ' ', STATUS = 'OLD', &

ACCESS = 'SEQUENTIAL', FORM = form)
trong d6 form la 'FORMATTED' d6i v6i lénh doc c¢6 dinh dang hoac
'"UNFORMATTED' d6i véi 1énh doc khong dinh dang.

fmmt: Chi thi dinh dang, c¢6 thé 13 nhin cau léenh FORMAT; bién, ham hoic
hing ky tu trong d6 kiéu dinh dang dugc chi ra trong cdc cip dau nhdy don (') hodc
nhdy kép (" ); bién nguyén ASSIGN; hoac dau sao (*).

nm/: Chi ra tén cuia NAMELIST. Néu tham s6 nay dugc chon thi cac tham s6
folist va fmt phai dugc bd qua. File chita NAMELIST phai la file truy cap tuan tu.

advance. C6 dang ky tu (Character®(*)), chi ra cdch ghi ra file la tién
(advancing) hay khong. Néu advance = "YES' (ngdm dinh) s€ tao ra danh dau vi tri &
cudi ban ghi; néu advance = 'NO' s& ghi mot phan cua ban ghi (tic chua tao ra két
thic ban ghi).

err: Nhan ctia cau 1énh thuc hién trong chuong trinh s& dugc chuyén diéu khién
dén néu gap 16i. Néu bo qua tham s6 nay, hiéu tng 16i vao/ra s€ duoc xac dinh boi
tham so iostat.

jostat: La tham so6 két xuat, ngdm dinh 12 mot s6 nguyén (INTEGER(4)), bang
0 néu khong ¢ 161, hodc bang mot s6 xac dinh ma 16i.

rec: Tham s6 vao, ngdm dinh 1a mot s6 nguyén duong (INTEGER(4)), chi s6
thit tu ban ghi trong file s& dugc ghi vao file truy cap truc ti€p. Khi sit dung tham s6
rec thi cac tham s6 end va nml can phai bo qua. Con tro file phai duoc dinh vi tai
ban ghi rec trudc khi s6 liéu duoc ghi. Gia tri ngam dinh cua rec1a s6 thi tu ban ghi
hién thoi.

Jolist. Danh sach cac bién s& duoc ghi, liét ké cdch nhau boi dau phay (,).

7.5.3 Vao ra dir liéu voi NAMELIST

Vao ra dit liéu bang NAMELIST 1a mot phuong phép rat hitu hiéu ctia Fortran.
Bing cach chi ra mot hodc nhiéu bién trong nhém tén danh sich ta c6 thé doc hoic
ghi cdc gia tri clia chiing chi v6i mot cau 1énh don gian.

Nhém NAMELIST duogc tao boi cau 1énh NAMELIST c6 dang:
NAMELIST / namelist / variablelist

Trong d6 namelist1a tén nhém va variablelist 1a danh sach cac bién.

93



Ngon ngir 1ap trinh FORTRAN 90 - Phan Van T4n — Ban thao lan 1

Lénh NAMELIST khi doc vao s& kiém duyét tén nhém trong file NAMELIST.
Sau khi tim thdy tén nhém né s& ki€ém duyét céc cau lénh gan gi4 tri cho cdc bién
trong nhom.

Trong file NAMELIST, cdc nhém dugc béat ddu boi ddu va (&) hodc dau dola
($), va két thic bang ddu gach chéo (/), dau va (&), hodc diu dola ($).

Tir khéa END c¢6 thé xudt hién lién ngay sau cic dau két thic (&) hoic ($)
(khong ¢6 dau cach) nhung khong dugc phép xudt hién sau dau gach chéo (/).

Vi du, gia st c6:
INTEGER a, b
NAMELIST /mynml/ a, b

Cac lénh gén trong file NAMELIST sau day 1a hop 1é:
&mynml a = 1 /

Smynml a = 1, b =2, S
Smynml a = 1, b = 2, Send
&mynml a = 1, b = 2, &
S&gmynml a = 1, b = 2, SEND
&mynml

a =1

b =2
/
a. Lénh doc noi dung NAMELIST
Cu phap:

READ (UNIT=unit, [NML=] namelist)

Trong d6 unit 1a thiét bi logic Iuu trit thong tin cia NAMELIST, ¢6 thé 1a file
trén dia hoac ban phim, namelist 1a tén cia NAMELIST. Néu unit1a dau sao (*) thi
NAMELIST duoc nhan tir ban phim. Trong truong hgp nay ban phai gé vao theo
dang qui cach. Vi du:

INTEGER a, b

NAMELIST /mynml/ a, b

read (*, mynml)

WRITE (*, mynml)

END

Khi chay chuong trinh nay ban phéi gé vao, ching han:
Sgmynml a = 1, b =2, /

Mot vi du khac, gia st NAMELIST ctia ban ¢6 tén example chita trong file lién
két v6i thiét bi logic 4 (unit=4) v6i ndi dung:
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&example
Zz1l = (99.0,0.0)
INT1=99

array (1)=99
REALL = 99.0
CHAR1='Z"
CHAR2 (4:9) = 'Inside'
LOGl=.FALSE.
/
Ban c¢6 thé dung cau lénh sau dé doc noi dung NAMELIST nay:
READ (UNIT = 4, example)
Hoac, gia st ban c6 chuong trinh

INTEGER, DIMENSION(4) :: A = 7
NAMELIST/MYOUT/A, X, Y

X =1

Y = 1

PRINT*, 'Cho noi dung NAMELIST (A(l1:4),X,Y):'
READ( *, MYOUT )
WRITE( *, NML = MYOUT )

END
Khi chay chuong trinh nay ban nhap vao (tir ban phim):
&MYOUT A(1:2) = 2*1 Y = 3 /

va s€ nhan dugc (trén man hinh):

&Myour A =117 7, X =1.0000000, Y = 3.0000000

b. Lénh in ndi dung NAMELIST

Dé in noi dung cdc nhém NAMELIST c6 thé str dung lénh:

WRITE (UNIT=unit, [NML=] namelist)

NML= 1a mot tuy chon, chi doi hoi phai cé néu céc tir khéa khac dugce st dung
(ching han, END=).

Vi du: Chuong trinh sau day géan cac gia tri chia NAMELIST va in ndi dung lén
man hinh.

INTEGER (1) intl

INTEGER int2, int3, array(3)

LOGICAL (1) logl

LOGICAL log2, 1log3

REAL reall
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REAL (8) real?2

COMPLEX zl, z2

CHARACTER (1) <charl

CHARACTER(10) char2

NAMELIST /example/ intl, int2, 1int3, &
logl, log2, log3, reall, real2,

z1l, z2, charl, char2, array

intl = 11

int?2 = 12

int3 = 14

logl = .TRUE.

log?2 = .TRUE.

log3 = .TRUE.

reall = 24.0

real? = 28.0d0

z1 = (38.0, 0.0)

z2 = (316.0d40, 0.0d0)

charl = 'A'

char? = '0123456789"

array (1) = 41

array (2) = 42

array (3) = 43

WRITE (*, example)

END

Khi chay chuong trinh ban s€ nhan dugc trén man hinh:
&EXAMPLE

INT1 = 11

INT2 = 12

INT3 = 14

LOGl1L = T

LOG2 = T

LOG3 = T

REALL = 24.000000

REAL2 = 28.000000

z1 = (38.000000,0.000000E+00)
722 = (316.000000,0.000000E+000)
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CHAR1 = A

CHAR2 = 0123456789

ARRAY = 41 42 43
/

Ban c0 thé stra d6i chuong trinh dé ghi NAMELIST vao file.

7.5.4 Mot so vi du

Vi du 1: Chuong trinh sau day tao mot file c6 tén file do ban xac dinh, sau do
doc noi dung tirng ban ghi trong file va lan lugt hoi ban ¢6 x6a hay khong. Két qua
trung gian duogc ghi vao mot file nhap. Noi dung cua file duogc tao s€ dugc phuc hoi
lai tu file nhap nay.

CHARACTER (80) Name, FileName, Ans

WRITE( *, '(A)', ADVANCE = 'NO' ) "Name of file: "

READ*, FileName

OPEN( 1, FILE = FileName )
2

OPEN ( , 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)?2?"
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 )

I0 = 0

DO WHILE (IO == 0)
READ( 2, '(A)', IOSTAT = IO ) Name
IF (IO == 0) WRITE( 1, * ) Name
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END DO
CLOSE( 1 )
CLOSE( 2 )
END

Vi du 2: Chuong trinh sau day tao mot file tuan tu khong dinh dang. Chad y
cach truy cap dén cac ban ghi cua né.

INTEGER, DIMENSION(10) :: A = (/ (I, T = 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 =20
B =20
READ (1) B ' doc B trudc
PRINT*, B
READ (1) A ! doc A sau
PRINT*, A
CLOSE (1)
END
Vi du 3: Chuong trinh sau day tao file truy cap truc tiép.
CHARACTER (20) NAME
INTEGER T
LEN=20
OPEN( 1, FILE = 'TEST.txt', STATUS = 'REPLACE',&
ACCESS = 'DIRECT', RECL = LEN )
DO I =1, 6
PRINT*, ' Cho xau ky tu thu ', I

READ*, NAME

WRITE (1, REC = I) NAME
END DO
PRINT*, ' Cac xau da nhap:'
DO I =1, 6

READ( 1, REC = I ) NAME
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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:'
DO I =1, 6

READ( 1, REC = I ) NAME

PRINT*, NAME
END DO
CLOSE (1)
END

Vi du 4: Chuong trinh sau doc tung ky tu trong tiing ban ghi va in ra ndi dung
va sO ky tu cua ban ghi. Ban hay luu y cach st dung cac tham so6 trong lénh READ.

CHARACTER ch*1, ST(100)
INTEGER IO, Num, EOR

OPEN( 1, FILE = 'TEST.TXT' )
DO I=1,10
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 = O
do
READ (1, '(Al)', IOSTAT = IO, &
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 noli dung ban ghi
END DO
CLOSE (1)
END
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Vi du 5: Chuong trinh sau day nhap vao mot mang s6 nguyén va mot mang so
thuc v6i s6 phan tr tly ¥ (trong chuong trinh chi han ché t6i da 1a 10 phan tir). Sau
d6 in cdc phan tlir cia mdi mang nay trén cing dong. Ban chi y cdch tao 1énh dinh
dang FORMAT sao cho co thé in duoc s6 phan tir va do rong trudng tly y.

INTEGER WI, N(10), ICOUNT, XCOUNT

REAL X (10)
ICOUNT=1
DO
PRINT*,' CHO GIA TRI N(', ICOUNT, &
') (-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>TI <WI>)
WRITE (*, *)

END
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CHUONG 8. MOT SO KIEN THUC MO RONG

8.1 Khai bao dung chung b6 nhé

Trong nhiéu 16p bai todn, van dé dung chung bo nhG sé quyét dinh kha nang
giai dugc cua bai toan lién quan dén tai nguyén bd nhé va toc do cuia may tinh.
Fortran h6 trg mot vai phuong thitc dung chung bo nhd, lam tang kha nang chia sé
d liéu giita cac don vi chuong trinh cling nhu 1am tang toc do truy cap bo nhd.
Trong muc nay ta s€ xét hai phuong thitc dung chung bd nhé la sit dung 1énh
COMMON va lénh EQUIVALENT.

8.1.1 Léenh COMMON

Lénh COMMON c6 dang:

COMMON [/ [cname]l/lobjlist [[,]/[cname]l/objlist]
Trong do:

cname: (Tuy chon) 1a tén cta khéi dung chung ma cac bién trong obyjlist thudc
khoi d6. Néu bo qua ta néi d6 1a khoi chung “trang” (“blank common™)

objlist. La mot hodc nhi€u tén bién, tén mang duoc phép dung chung ving
nhd, ching duoc liét ké cdch nhau bdi dau phay (,)

Céc bién, mang trong cac khoi dung chung gitta cac don vi chuong trinh phai
tuong ng vé vi tri va do dai. Cac mang phai c¢6 cung kich thudc. Cic bién trong
khoi chung khong thé 1a d6i s6 hinh thic, mang dong, tén ham,... Ching cling
khong thé 1a nhitng hing duoc khai bdo bdi léenh PARAMETER.

Tac dong cuia khoi dung chung 1a & chd, khi cac don vi chuong trinh khac nhau
c6 khai bdao dung chung cung mot tén khoi chung cname thi, mac du danh sach tén
bién trong cname & céc don vi chuong trinh ¢6 thé khac nhau, ching vin tham chiéu
dén cuing nhitng viing b nhd.

Vi du, gia st ta c6 cac don vi chuong trinh sau:
PROGRAM MyProg

COMMON 1, 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
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END

Khi chuong trinh thuc hién, cac bién je, mn, =z, idum trong MySub s&
tham chi€u dén cac vung bo nhé tuwong ung cua cac bién I, J, X, K trong
MyProg; bién B trong MySub va bién A trong MyProg cung dung chung mot ving
bo nhéd. Do d6, 161 goi CALL MySub trong d6 B bi thay d6i cling ¢6 nghia 1a A bi
bién doi.

8.1.2 Lénh EQUIVALENT

Phuong thic khai bdo ding chung EQUIVALENCE lam cho hai hoac nhiéu
bién hoac mang chi€m cuing mot ving bo nhé. Ca phap cau 1énh c¢6 dang:

EQUIVALENCE (nlist) [ , (nlist)]

Trong d6 nlist 1a hai hodc nhi€u hon cédc bién, mang hodc phan tir mang, viét
cach nhau bdi dau phdy (,). C4c chi s6 mang can phai 1a nhitng hing s6 nguyén va
phai ndm trong mién gia tri ciia kich thu6c mang. Nhiing tén bi€én mang khong c6
chi s6 duoc ngdm hiéu 1a phan tir ¢6 chi s6 ddu tién ciia mang. TAt ca cdc phan tir
trong nlist déu c6 cung vi tri dau tién trong ving bo nhé. DE minh hoa ta hay xét vi
du sau.

Gia st c6 khai bao:
CHARACTER a*4, b*4, c(2)*3

EQUIVALENCE (a, c(1)), (b, c(2))
Khi d6 dinh vi bd nhé sé c6 dang:
01 02 03 04 05 06 07
A
B
C(1) C2)

Néu khong khai bao dung chung, dung lugng bo nhé phai cip cho cac bién A,
B, Csé 1a 4 + 4 + 2%3 = 14 byte. Nhung khi st dung khai bdo ding chung bang
EQUIVALENT, dung lugng bo nhG cap cho 3 bién nay chi can 7 byte nhu trén hinh
v&. Tl hinh v&, ¢6 thé hinh dung ring, 3 ky tu ctia phan tir C(1) dung chung bo nhé
vGi 3 ky tu dau cua xau A; ky tu thi tu clia xau A, ky tu thd nhét cua xau B va ky tu
thit nhat ctia phan tr C(2) dung chung 1 byte; hai cap ky tu ti€p theo cua xau B va
ctia C(2) dung chung céc byte tha 5 va thi 6; chi ¢6 ky tu cudi cung cua xau B la
khong dung chung. Do do, tiy theo bién nao bi thay déi gid tri cudi cing ma cdc
bién khac sé bi bién d6i theo. Vi du, trong khai bao trén, néu tuan tu cau lénh la:

A="'abcd’

B='efgh’

C(l)='1ijk’

C(2)="LMN"
thi k&t qua cudi cung s€ la:

C(l)="1ijk’ B='LMNh’
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C(2)="LMN" A='1jkL’

Mot vi du khéc, gia st ta cé chuong trinh:
INTEGER M(6), N(10), MN(8)
EQUIVALENCE (N,M), (N(7),6MN)
N=4

M=3

MN=5

PRINT*, M

PRINT*,N

PRINT*, MN

END

Khi chay chuong trinh nay ban s& nhan duoc:
MN= (5, 5, 5, 5, 5, 5, 5, 5)

N =(3, 3, 3, 3, 3, 3, 5, 5, 5, 5)
M =(3, 3, 3, 3, 3, 3)

8.2 Chuong trinh con BLOCK DATA

Chuong trinh con BLOCK DATA la mét loai don vi chuong trinh cho phép xac
dinh cac gid tri khdi tao cho céc bién trong cac khoi dung chung. Chuong trinh con
nay chita cac cau 1énh khong thuc hién. Cau tric chuong trinh cé dang:

BLOCK DATA [name]
[specifications]
END [BLOCK DATA [name]]

Thong thuong cdc bién duogc khoi tao bang cdc 1énh DATA. Cac bién trong
khoi diing chung ciing ¢6 thé dugc khoi tao. BLOCK DATA c¢6 thé chia cic cau
léenh: 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
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