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Gi&i thiéu

Giao trinh “Ngén ngit 1ap trinh Fortran va tmg dung trong khi twong thuy van” 1a tdp hop nhimg bai hoc co s vé 1ap trinh ma tac gia di day trong mot sé nam
gﬁn day cho sinh vién cac nganh khi tugng hoc, thuy van va hai duong hoc & Truong dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi.

Sach nay nham gi6i thiéu cho sinh vién l1an dau tién hoc 1ap trinh nhitng khai niém co ban vé lap trinh may tinh, tom tit nhimg yéu té co ban va cac 1énh thong
dung, dic diém st dung chung trong ngon ngir lap trinh Fortran. Myc tiéu cudi ciing 1a gitip sinh vién lam quen véi cac phuong phap xay dung thuat giai cac bai toan
thong dung ctia toan hoc tinh toan, thong ké toan hoc va xir 1y s6 lidu, rén luyén k¥ ning lap trinh dé giai nhiing bai toan xir Iy va phan tich s6 liéu, tinh toan (g
dung & mirc d6 ban dau trong thoi gian hoc tip va nghién ctru & truong dai hoc.

Nhiing thi du va hé thng bai tap tu luyén trong sach nay c6 ¥ nghia minh hoa, hudng sinh vién toi van dung cac 1énh cua Fortran dé viét ra nhitng chuong trinh
tmg dung nho nho c6 tinh cu thé, budc dau lam quen voi nhitng dic thu xt Iy dit lidu quan tric trong chuyén mon khi twong thuy van. Nhitng dic diém khac cua noi
dung tng dung 1ap trinh trong cac chuyén nganh nay nhu quan 1y co s dif liéu, cac phuong phap thong ké hién dai, cic phuwong phap giai sé tri nhimg bai toan dong
luc khi quyén, dai dwong... chua duge dé cap ¢ day do khudn kho kién thirc chuyén mén cua ngudi hoc, do 1a dbi tuong ctia cac mon hoc chuyén dé khac cia
chwong trinh hoc tap, nhung tir day dén d6 thyc ra ciing khong xa.

Vi 1a tai lidu hoc tap vé 1ap trinh co s6, ndi dung ngén ngir trong sach ndy ciing khéng bao quat hét nhitng yéu té trong thé gidi to 16n cia Fortran. Nén bat dau
bang nhung gi don gian nhung duoc viéc. Mot kh1 ngum hoc bét dau biét 1ap trinh, thdy duoc tng dung may tinh c6 ich trong hoc tap va nghién ctru cua minh s€ nay
sinh nhu cau tim hiéu va khai thac Fortran trong rat nhiéu tai liéu tra ctru va sach chuyén khao khac hodc hé thong tro glup san c6 cua Fortran.

Nhu vay, sach nay khong chi 1a tai li€u hoc tap cho nhiing sinh vién cac chuyén moén khi tugng thuy van, ma cé thé ¢6 ich cho sinh vién, hoc vién cao hoc nhiéu
chuyén nganh khac hoac bét ki ai mudn tu hoc 18p trinh may tinh mot cach nhe nhang.

Trong sach niy, modi chuong duoc cAu tao nhu mot bai hoc. Mdi chuyén tir, khai niém xuat hién 1an dau déu duoc in nghiéng, cac cau 1énh dugc in chit hoa dam
va bao trong hop dé giup ngudi doc thuan tién tra ctru khi chua thudc chinh ta ciu 1énh.

Nhiing thi du minh hoa dugc chon loc sao cho don gian, nhung c6 tinh dién hinh, giup ngudi doc lién tuong dén 1c’rp bai toan khac c6 thé ciung st dung cach
g1a1 nay. Chuong trinh thi du luén nhat quan ap dung v tuong chia dé tri, tic phan nhlem vu l6n thanh cac viéc nho hon dé thuc hlen ting viéc mot dan t6i két qua
cuoi cung. Vi cach trinh bay nay, ban doc s& thay lap tr1nh khong con 1a cai gi ric rdi, kho hleu ma noé ty nhlen nhu ta van giai quyét bai toan khong bang may tinh.

Nhing tom tit kinh nghiém g& r6i va 1i khuyén vé rén luyén phong cach 1ap trinh & mdi bai hoc c6 thé rit co ich cho ngudi hoc. Va day 1a 161 khuyén dau tién
cho nguoi méi hoc 1ap trinh: Hay ludn tudng tugng xem minh s& phai giai bai toan “bang tay” nhu thé nao trudc khi bat dau nghi cach viét chwong trinh may tinh.
Hay nh¢ 14y chinh ta, ¢ phap cua ciu 1énh va viéc nay khong kho, vi 1énh Fortran giéng nhu mét cau tiéng Anh don gian. Nhung hdy rat cha ¥ t6i chinh nhing diéu
don gian, thi du khi nhin dong I¢nh sau

PRINT *, danh sdch céc muc can in
thi hay ) géng doc ki hay hdi lai xem thé nao 1a danh sach, thé nao 12 mot muc in, mot muc in ¢ thé 1a nhiing gi.

Tac gia



Chwong 1 - Khai niém vé lap trinh may tinh dé
giai cac bai toan rng dung

1.1. Phin cirng va phin mém may tinh

May tinh duoc thiét ké dé thyc hién nhitng thao tac tuan theo mot tap
nhitng cau 1énh do ngudi dung viét ra, goi 1a chuong trinh.

Céac may tinh c6 cdu tao chung bén trong nhu trén hinh 1.1. Nguoi
dung str dung ban phim, chudt hoidc nhitng thiét bi nhap dir liéu khac dé
dua thong tin vao may tinh. B xir [y (processor) 1a mot phan ctia may tinh
kiém soat tit ca cac phan khac. B xir Iy nhan dit lidu vao va luu chung &
b6 nhé (memory). N6 nhan biét cac 1énh cua chuong trinh. Néu ta mudn
cong hai gia tri, bd xtr 1y s& 14y hai gia tri d6 tir bo nhé va gui dén khoi xir
Iy s6 hoc légic (ALU). Khdi nay thyc hién phép cong va bo xir Iy luu két
qua vao bd nhd. Trong khi xtr 1y, bo xtr Iy va khdi sé hoc 1ogic sir dung
mot lugng bd nhd nhd goi 1a o nho trong (internal memory). Phan 16n dit
lidu dugc lwu & b6 nhé ngodi (external memory) nhu dia cimg, dia mém,
chung ciing nbi v6i bo xtr 1y. BO xtr 1y, bd nhé trong va ALU goi chung 1a
khéi xir 1y trung tdm hay CPU.

Trong chwong trinh, ta thuong 1énh cho may tinh in két qua tinh toan
1én man hinh hay may in nbi v6i may tinh va 1a nhitng thiét bi xudt dit liéu.

Phéan mém chira nhitng chi dan hodc 1énh ma ta mudn may tinh thuc
hién. Phin mém c6 thé dugc viét bang nhidu ngén ngit va cho nhiéu muc

dich. Nhitng chuong trinh thyc hién nhitng thao tac chung, thuong dugc
nhiéu nguoi st dung goi 1a nhitng phdan mém cong cu. Hé diéu hanh 1a tap
hop cac chwong trinh gitip nguoi ding giao tiép véi may tinh. Hé diéu hanh
tao mOt moi truong thuan tién cho ngudi dung “giao tiép” dugc véi may
tinh, thuc hién nhitng chuong trinh ing dung nhu cac by bié€n dich ngon
ngit 1ap trinh, cac phan mém cong cy... Hé didu hanh gdm mét s6 chwong
trinh cho phép thao tic véi file nhu in, sao chép, hién thi danh sach file...
Nhirng hé diéu hanh hién dai nhu Windows con giup may tinh nhan biét va
quan 1y cong viéc cua rit nhiéu thiét bi ngoai vi ndi kém v6i may tinh nhu
cac thiét bi nhap, xuit dit liéu, man hinh, may in, may quét anh, loa, cac
may quan tric chuyén dung...

External memory

Internal memory

-
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Thong thuong hién nay cac chuyén gia ldp chuong trinh viét ra rat
nhiéu chwong trinh dé méy tinh thyc hién, tir nhitng chwong trinh don gian
dé giai cac bai toan nho, tinh toan mot vai gia tri, dén nhitng chuong trinh
dd so xur 1y thong tin phuc tap, thong minh, giai nhitng bai toan khoa hoc ki
thuét 16n, ché ban vin ban, thiét ké dd hoa, céc chuong trinh nghe nhac,
xem phim, tro choi, truy cép Internet. Nhﬁ'ng chucmg trinh twong dbi 16n
va phirc tap thuong duoc goi 1a nhitng phan mém. Ngudi ding may t1nh co
thé sir dung nhiing chu()’ng trinh d6. Ngay nay chung ta co cam giac rang
méy tinh lam dugc tit ca moi viéc. Tuy nhién, phai nhé rang tat ca nhing
gi may tinh lam dugc 1a do nd lam viéc theo mot chuwong trinh do con
nguoi tao ra.

1.2. Thuc hién m¢t chwong trinh may tinh

Thuyc hién mot chuong trinh may tinh thudng con duoc goi tit 1a chay
chuwong trinh. Khi ngudi dung may tinh mudn n6 1am mot viée gi do, thi du
giai mot bai toan, thi nguoi dung phai viét ra mot chuong trinh dé cho may
thyc hién. Nguoi lap trinh thuong viét cic chuong trinh méy tinh bang
ngdn ngit bac cao voi nhitng cau 1énh gidng nhu nhitng cau tiéng Anh, d&
hoc va sir dung. Ngon ngir Fortran ciing thudc loai do. Mbi mdt budce ta
mudn may tinh thuc hién phai dugc mé ta ra theo mot ct phap ngdn ngi
dic thu (language syntax). Tuy nhién, chuong trinh ta viét nhu vay van
phéi dugc mot chuong trinh chuyén (bd bién dich - compiler) dich thanh
ngon ngit may thi may tinh méi hiéu va thyuc hién dugc. Khi compiler dich
cac dong 1énh ta viét, n6 tu dong tim cac 16i dich, hay I6i cii phdp (syntax
error), tirc cac 18i vé chinh ta, cac ddu phan cach... Néu chuong trinh viét ra
c6 16i dich, bo bién dich s& théng bao dé nguoi viét chuong trinh sira. Sau
khi d3 sta hét 131, ta chay lai chuong trinh bat ddu tir bude dich. Mot khi
dich xong, mot chwong trinh soan thao lién két (linkage editor program) s&
thuc hién viéc hoan tat sin sang cho budc thyc hién. Chinh 1a & budc nay

cac 1énh ta viét duoc thuc hién trong may tinh. Ldi chuong trinh ciing ¢
thé xuét hién trong budc nay, goi 1a I6i trong khi chay chwong trinh (run-
time error) hay [6i l6gic. Nhiing 15i nay khong lién quan téi ¢ phap cia
1énh, ma lién quan t¢i 16gic cua cac 1énh, chi 10 ra khi may tinh thyc thi cau
1&€nh. Thi dy, lénh

X=A4/B
1a mot cau 1énh diing, bao may tinh 1y A4 chia cho B va goi két qua la X .
Tuy nhién, gia st néu B bang khong, phép tinh chia cho s6 khong 1a phép
tinh sai, khong c6 nghia va ta dugc thong bao 16i chay chuong trinh. Céc
16i 16gic khong phai bao gid ciing dugc théng bao. Thi du, néu trong
chuong trinh thay vi chia mot s6 cho 0.10 ta viét thanh nhéan voi 0.10, khi
chay chuong trinh s& chang c6 16i nao dugc théng bao, nhung dap s6 bai
toan, tac két qua ma ta mong doi, s€ la sai.

1.3. Quy trinh gidi bai toan trén may tinh

Nhin chung coéng viéc giai mot bai toan bang may tinh gdm niam budc
sau:

1) Phat biéu bai toan mot cach rd rang.

2) M6 ta thong tin nhap vao va xuit ra.

3) Giai bai toan bang tay d6i véi tap dit liéu don gian.

4) Phat trién cach giai bai toan thanh dang téng quat.

5) Kiém tra dap s6 voi nhiéu tap dir liéu khac nhau.

Bay gio ta minh hga nam budc trén qua thi dy bai toan tinh gié tri
trung binh cia mot tap so li¢u thuc nghiém.

Budc 1: Ta phat biéu bai ’toén mot cach 16 rang nhu sau: “Tinh tri s6
trung binh cua tép cac gia tri so liéu thuc nghiém”.

Budc 2: Chi ra cu thé sb liéu vao va ra la gi, hinh thtc ra sao. Néu ¢6
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to ghi mot s6 gia tri cua sd liéu, doi hoi nhap vao may qua ban phim, khi
nao hét 6 liéu thi g0 gia tri 0.0 dé bao hét, sau d6 méi tinh tri sd trung binh
va in ra két qua 1a tri s6 trung binh d6. Vay thi phai md ta & bude 2 nhu
sau: “Dau vao 1a chudi cac gia tri s6 thuc khac khong. Pau ra 1a gia tri
trung binh, s€ 1a mot s6 thuc duoc in trén man hinh”. Gia stt néu dau vao 1a
mot s6 s6 liéu nhu trén nhung da duge ghi vao mét tép (file) trong 6 cimg,
quy cach ghi ciing c6 nhitng dic diém nhat dinh, thi budc mé ta vao va ra
s€ hoan toan khéc va cach giai cling s& khac. Khi do ta phai mo ta rd cach
thirc s6 liéu ghi trong file. Thi duy, ta c6 thé mo ta dit liéu dau vao va dau ra
nhu sau: Dit liéu dau vao 1a mot chudi sb thue duoc ghi trong file van ban
c6 tén la SOLIEU.DAT véi quy cach ghi nhu sau: dong trén cung ghi mot
s6 nguyén chi s6 phan tir ciia chudi, cac dong tiép sau 1an lugt ghi cac sb
thuc, mdi sd trén mot dong.

Budc 3: Dung may tinh tay tinh thir voi mot tap don gian gdm nim sd
ligu: thi du:

Thur tu Gié tri

1 2343

2 37.43

3 3491

4 28.37

5 30.62
Trung binh = 30.95

Tap s6 liéu nay va két qua s& dugc dung dé kiém tra & budc 5.

Budc 4: Trong bude nay ta khai quat lai nhitng thao tac can lam &
budce 3. Tuan tu nhitng thao tac nay dé dan dén giai duoc bai toan chinh 1a
thudt giai hay thudt todn (algorithm). Ta s& mo ta tuan tu tir ddu dén cudi
qua trinh giai. Chia qua trinh thanh mot s6 khdi va liét ké nhing khéi do ra.
Sau nay chuong trinh may tinh s& tuan ti thuc hién cac khéi chia d6. Trong
mdi khdi ta lai chi tiét hoa thém ra dén muc co thé chuyén thanh nhiing

1énh may tinh. Vay ¢ dy di ap dung hai phwong phap: phdn khoi va chi
tiét hod timg khdi. Voi bai toan dang xét, trudng hop dir liéu dau vao can
nhap tir ban phim, ta chia thanh ba khdi:
- Nhap cac gia tri s6 va lay tong ciia chung.
- Chia tong cho s6 gia tri.
- In tri s6 trung binh.
Cu thé hoa ting khéi s& dan t6i gid trinh ctia chuong trinh nhu sau:
1. Cho tbng cta cac gia tri bang khong.
2. Cho s6 sb liéu vao bang khong.
3. Nhép vio timg gid tri va kiém tra chimg nao gia tri nhap vao con
khac $6 0.0 thi:
- Cong thém gié tri d6 vao tong.
- Cong thém 1 vao sb sb liéu.
4. Chia tong cho s6 sd liéu dé duoc gi tri trung binh.
5. In gié tri trung binh.
Vi thuat giai d3 duoc mo ta kha chi tiét, ta chuyén thuat giai d6 thanh
chuong trinh nhu sau:
PROGRAM TGTTB
INTEGER DEM
REAL X, TONG, TB
TONG=0.0
DEM =0
5 READ* X
IF (X .NE. 0.0) THEN
TONG =TONG + X
DEM = DEM + 1

GOTO 5
END IF



TB = TONG / REAL(DEM)
PRINT 6, TB
6 FORMAT (1X, 'TRUNG BINH BANG ', F6.2)
STOP
END

Bude 5: Trong budc nay ta thir chay chuwong trinh da viét véi tap sb
lidu da duoc thir bang cach tinh tay & muc 3. Piu ra trén man hinh may
tinh phai nhu sau:

[ TRUNG BINH BANG 30.95 ]

Ngoai ra, ta ¢6 thé chay thir voi mot sé tap sé liéu khac nhau dé tin
chic vao tinh dung dén 16gic va hoan hao ciia chuong trinh da xay dyng.

Nhiing khai niém thuat giai va gia trinh trén ddy c6 y nghia rat quan
trong. Cach giai, phuong phap giai mét bai toan chinh 1a thuat giai. Cac bai
toan khoa hoc ki thudt thyc hién trén may tinh thuong c6 thuat giai la
nhitng phuong phép cia toan hoc hoac cia cac khoa hoc chuyén nganh ma
ngudi 1ap trinh da biét. Mot sé nhiém vu, bai toan khac ¢ thé co cach giai
xudt phat tir kinh nghiém thuc té, tir cach suy nghi 16gic thuong ngay cua
chung ta.

Thi du, khi giai phuong trinh bac hai ax? + bx + ¢ =0 bang may tinh,
ta co thé tinh gia tri cua biét thic A . Sau d6 tiy gia trj cua A c6 thé la:
A <0 phuong trinh v6 nghiém, A =0 phuong trinh c6 mt nghiém kép va
A >0 phuong trinh c6 hai nghiém riéng biét ma dua ra thong béo két qua.
Trong thi du nay, thuat toan la phuong phap quen thuéc ma ching ta da
hoc trong dai sd.

Mot thi du khac: C6 mot danh sach sinh vién cung voéi diém ctia mén
thi. Sap xép lai danh sach d6 sao cho ngudi ¢6 diém thi cao hon thi & dong
trén. Ta c6 thé lam nhu sau:

Tam thoi xem nguoi thtr nhat 13 ngudi dung dau danh sach. Dung
ngon tay tré ddi theo timg ngudi con lai, ké tir ngudi thir hai cho dén hét
danh sach, néu ai c6 diém thi cao hon thi chuyén ngudi d6 1én dau danh
sach va nguoi dang ¢ dau danh sach chuyén xuéng chd ctia ngudi vira dugc
thay. Két qua ta dugc danh sach méi voi ngudi co diém thi cao nhit & dong
dau. Nhung tir dong thir hai dén dong cudi cing ciia danh sach c6 thé thi
tw van con 10n xon.

Bay gio ta chi con viée sip xép lai tir dong thi hai tré di. Ta theo di
tir nguoi thir ba cho dén ngudi cudi cing, néu ai co diém thi cao hon thi
dugc dua 1én dong thir hai va nguoi dang ¢ dong thir hai s& bi dwa xubng
dong cua ngudi vira thay thé. Két qua 1a ngudi & dong thir hai trong danh
sach moéi sé 1a nguoi c6 diém thi cao thi nhi. Nhung tir dong tha ba dén
cudi danh sach van con 1on xon.

Tiép tuc, ta phai sip xép lai danh sach ké tir dong thtr ba theo ding
cach nhu trén. Lip lai cong viéc nhu vay cho dén dong trude dong cudi
cung, ta s& duoc danh sach hoan chinh sip xép theo thir ty giam dan cua
diém thi.

Ta thay, trong truong hop nay thuat giai ctia bai toan chinh 1a cai cach
ma chung ta c6 thé van thuong 1am trong thuc t& doi sdng khi phai sip xép
lai danh sach theo thir tw nhung khong ding méy tinh. Va cach lam “bang
tay” nay ciing c6 thé duoc 4p dung 1am thuét toan cho céc loai bai toan sip
xép trong may tinh.

Chung t6i gi6i thiéu chi tiét hai thi du vira roi ¢t 1a dé sinh vién y
thirc dugc rang tu duy thuat giai, suy nghi vé cach giai la budc quan trong
nhat khi bat tay vao xay dung chuong trinh may tinh. Cé xac dinh duoc
thuat giai thi mdi noi dén viée 1ap duoc chwong trinh dé giai bai toan trén
may tinh.

Con gia trinh giéng nhu nhitng 10i chi dén vé phuong phap, cach giai
cho ai d6 tudn tu thuc hién cac budce cua thuat giai bai toan dé dan t6i két
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qua. Ban hiy tudng tuong trong doi song néu ban mudn nho ai dé thuc
hién mot nhiém vu. Néu nhiém vu dé khong qua tam thuong, thi thuong it
ra ban phai giai thich tom tit yéu cau, tuan tu thyc hién nhiém vy cho
nguoi ta - ban da dat chuong trinh cho nguoi ta thuc hién. Nhu Vay, ta thay
thuc chat gia trinh da 1a mot chwong trinh, chi c6 diéu n6 dugc viét ra ngin

gon bang vai cau, vai ki hiéu quen dung, chua dugc viét bang mot ngon
ngir 14p trinh cy thé ma théi. Mot chuwong trinh méy tinh viét bang ngén
ngit Fortran hay bat ky mot ngon ngit nao khac chang qua chi 1a nhiing 1oi
chi dan nay duogc viét theo qui wdc ki hiéu dé may tinh hiéu dugc ma lam
thay cho ta.

1.4. Nhirng chuong trinh Fortran hoan chinh

Chuong trinh TGTTB & muc trudc co thé 12 mot thi du vé mot
chuong trinh hoan chinh. Nhu vy ta thdy mot chuong trinh hoan chinh bat
dau bang 1énh PROGRAM chi sy bat dau cua chuong trinh. Dang tong
quat cta 1énh nay nhu sau:

|PROGRAM Tén chuwong trinhl

trong d6 tén chuong trinh 1a mot xau ky ty gdbm tir mot dén sau ky tu, bat
dau bang chir cai va chi chira cac chir cai la tinh va chir s6. Két thic
chuong trinh 1a hai Iénh:

STOP|

Lénh PROGRAM va 1énh STOP la céc 1é€nh tuy chon, co thé khong
nhét thiét phai c6. Néu ta khong viét ra, chiung c6 thé dugc chuong trinh
dich tu thém vao. Phan than chuong trinh gém tat ca cac 1énh khac nhim
thuc hién bai toan dugc gidi va chia thanh hai nhém: nhém cac 1énh thyuc

hién (executable statement) va nhom cac I¢énh khong thuc hién (non-
executable statem‘ent) hay goi la cac 1énh mo ta, 1€nh khai bdo. Nhom cac
1énh mo ta phai nam ¢ phia trén cta than chuong trinh.

Nhu vay cac chuwong trinh Fortran c6 thé co cdu tric tong quat nhu
sau:

PROGRAM 7én chuwong trinh

Cdc lénh khong thwc hién (Non-executable statements)

Cdc Iénh thuce hién (Executable statements)

STOP

END

Trong chwong trinh tinh gia tri trung binh cta chudi sb thyc & thi du
trén, ta thay sau tr khdéa PROGRAM la tén chuong trinh - dé‘ la cum chit
TGTTB. Nhom cac 1énh khong thyc hién (nhitng 1énh mo ta) gom 2 1énh:

INTEGER DEM

REAL X, TONG, TB

con nhom Iénh thye hi€n géom cac 1€nh ¢ ti€p sau hai 1€nh trén:

TONG = 0.0
DEM =0
5 READ*, X

IF (X .NE. 0.0) THEN
TONG = TONG + X
DEM = DEM + |
GOTO 5
END IF
TB = TONG / REAL(DEM)
PRINT 6, TB
6 FORMAT (1X, TRUNG BINH BANG ', F6.2)

Nhiing 1énh thyc hié€n thuong la nhiing 1énh gan, Iénh tinh toan cac
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phép tinh, 1énh chuyén diéu khién, doc, ghi sé liéu va mot sd 1énh khac.
Cubi cung chuong trinh ¢6 1énh STOP va END.

Trong thuc t& c¢6 thé c6 nhitng chwong trinh 16n hon rat nhiéu, gdm
hang nghin dong 1énh va c6 ciu trac phirc tap. Nhung ta van thiy né co
phan dau, phan than va phan cudi, trong phan than chuong trinh ciing chi
¢6 hai nhém 1énh gidng nhu trong chuong trinh don gian trén day.

1.5. Quy cach soan thio m¢t chwong trinh Fortran

Céac chuong trinh Fortran dugc soan thdo nhd mot by soan thao
(editor) hodc phﬁn mém soan vin ban nao d6. Cac 1énh cua mot chuong
trinh duoc viét thanh cac dong ndi tiép nhau, mdi 1énh trén mot dong moi.
Trén man hinh soan thdo chuin © ngudi ta quy wéce cac cot tir 1 dén 5
(hinh 1.2) ding dé ghi sb hiéu 1énh hay goi 13 nhdn lénh, cot 6 chuyén ding
dé ghi ky tw noi dong lénh, ndi dung cac dong 1énh chi duoc ghi trén cac
cot tir 7 dén 72. Tét ca cac thong tin & qua cot 72 bi bo qua.

Cac u»l Cot Cac cot
6 7-72

L Lénh Fortran

K)’/ tu ndi dong
Nhain 1énh

® Trude day ngudi ta phai dung gidy chuyén dung, goi 1a blank, dé viét chuong
trinh Fortran. Sau d6 timg 1énh chwong trinh tir gidy chuén dwoc ghi vao mét to bia
chuyén dung c6 hinh déng dic biét bang may duc 15 gitip tw dong ma héa ting ky
ty cia dong lénh thanh mot hang 16 véi vi tri khac nhau. Ngay nay cac bo soan
thao c6 thé giup ching ta viét cac 1énh truc tiép tr ban phim, khi viét cac ky tu va
ky hiéu hién trén man hinh dé dé& theo dbi va chinh sta giéng nhu ta soan thao mot
van ban bat ky, sau d6 luu trong may tinh duéi dang file ngudn.

Nhén Iénh 13 nhimg sé nguyén dwong, khac khong, dung dé chi sb
hiéu cta dong 1énh. Chi nhitng dong 1énh nao cin dwoc chuyén didu khién
t6i boi nhitng dong 1énh khac méi nhat thiét phai c6 nhan 1énh. Ddu néi
dong lénh c6 thé 12 bat cir ky tu nao ngoai ky tu trong va s6 khong, thuong
nguoi ta hay ding dau * hodc dau +, dé chi rang dong hién tai 1a phan ndi
tiép ctia 1énh & dong trén d6. Trong cac dong 1énh c6 thé c6 nhimg ky tu
trbng dé d& doc. Trong chwong trinh soan thao ¢ thé c¢6 nhitng dong ghi
chu (comment lines); nhiing dong nay khong thudc ndi dung chuong trinh,
khong dugc dich khi dich chuwong trinh, ma chi cé tac dung goi nhé cho
ngudi lap trinh khi theo ddi kiém tra chwong trinh. Tat ca cac dong ghi chu
phai bit dau bang mot chit cai, thuong ngudi ta dung chit C (chir cai dau
tién cua tir comment), dimg & cot thir nhat cia cac cot dung dé ghi nhan.
Trong sach nay s& luon sir dung chir cai C dé danh dau dong ghi chu trong
cac chuong trinh.

Xay dung mot chuong trinh may tinh noi chung 1&‘1 mot cong viéc kho
va doi hoi tinh cin than, ti mi. Kmh nghiém cho thiy ring ngay ca 601 voi
nguoi 18p trinh thanh thao, khi viét mot chuong trinh du don gian Van co
thé mac 16i, trong d6 ¢ ca nhimg 16i khong ngd téi. Do d6, & mot sb sach
day ngoén ngit 1ap trinh, nguoi ta con khuyén nguoi hoc ngay tir dau chi y
luyén thoi quen, hay phong cach (style) soan thao chuong trinh. Mot
chuong trinh dep 1a chuorng trinh tinh dung va nhanh cai ma ta can tinh,
nhung don gian, d& hiéu va sang sua vé cach trinh bay. Trong tai li€u nay
dan dan ciing s& c6 nhitng chi dan, nhimg 161 khuyén quan trong cho nguoi
hoc rén luyén phong cach soan chuong trinh. Chiu khoé rén luyén nhiing
thoi quen tdt ciing gop phan gitip chung ta tién xa.

1. Néu dung chit C 1am d4u ndi dong 1énh thi c6 dugc khong?
2. Céc nhén trong chuong trinh ¢6 can tang dan khong?
3. Néu cac budc ‘giéi b?li toan sip xép chudi s6 nguyén nhap tir ban
phim theo thir tu 16n dan. Viét gia trinh cho bai toan do.
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Chwong 2 - Nhirng yéu té co’ ban cua Fortran

2.1. Dir liéu va cach biéu dién dir liéu trong Fortran

Fortran c6 thé thao tac v6i séau loai (kiéu) dir liéu co ban thudng gip
trong thuc té 1a: cac s6 nguyén, sb thuce, sé phtc, s thuc do chinh xac gp
do61i, cac gia tri 16gic va dit liéu van ban. Trong chuong nay ta s€ lam quen
v6i cac dir lidu kiéu sé nguyén, sb thuc, gia tri 16gic va van ban (chudi ky
tw).

S6 nguyén 1 liét cac sb thap phan véi diu +, — hodc khong cé dau.
Thi duy:

0;6;-400;+1234

Céc s6 nguyén duoc biéu dién dudi dang 7. Gid tri cuc dai cia sd
nguyén goi 1 kha ning biéu dién s nguyén ctia may tinh.

Trong Fortran c¢6 hai dang biéu dién sé thuc. Dudi dang F sb thuc
gdm phan nguyén va phan thap phan, cich nhau bai dau chiam. S6 thuc c6
thé c6 ddu ddu +, — hodc khong c6 diu. Néu phan nguyén hodc phan thap
phan bang khong, c6 thé khong can viét ra cac phan d6. Dau cham thap
phan nhat thiét phai ¢6 mat. Thi du:

-2.583; 143; 0.8; 12.; .7; 14.

Gia tri cuc dai va sb chit sb co nghia cyc dai trong dang F phu thude

vao dang, hay kiéu (kind) khai bao cua s thyc.

Dang E biéu dién sb thuc thanh hai phin: phan hing thyc nim trong
khoang tir 0,1 dén 1,0 va phan bac. Bac bat dau bang chit £, tiép sau la
hang nguyén gdm khong quéa hai chit s6 thap phan, c6 thé c6 dau hoic
khong dau. Thi dy s6 25000 c6 thé viét dudi dang E 1a 0.25E05. S6 chir sb
c6 nghia ctia phan hang thuc va hang nguyén ciing tiy thudc loai sd thuc
khai bao.

Hang véi do chinh xdc gap doéi (dang D) c¢6 thé viét nhu s voi dau
chdm thap phan, chira tur 8 dén 16 chit s co nghia, hodc nhu ) dang mii
v6i chit D thay vi E, trong d6 phan hing thuc c6 thé chua t6i 16 chir s6
c6 nghia. Thi du:

2.71828182; 0.27182818D+1

Tri tuyét ddi cuc dai cua cac sb thuc thuong va do chinh xac gép doi
bang 107 dén 107

S6 phire biéu dién bang mot cap hang thuc trong deflu ngoac don va
cach nhau boi dau phay. Thi du (2.1, 0.5E2) biéu dién s0 phiuc 2,1+ 50i
trong toan hoc.

Hai sb trong ddu ngodc tng véi cac phan thuc va phan ao phai cing
dd chinh xéc biéu dién.

Cdc gid tri dit liéu van ban dung dé biéu dién cac doan vin ban nhu
tén cac dai luong, cac khai niém, thi du cum chit " Toc do", "Temperature",
"BAO CAO SO 1"... Nguoi ta con goi dit li€u van ban 1a dir liéu ky tu, xau
ky tu, dir li€u chir.

Céc chir sb 1,2, ..., 9, 0 khi dung véi tur cach 1a dé biéu dién cac gia tri
s6 twong tng thi chiing ciing 13 nhimg dit liéu kiéu vin ban.

Dir liéu légic dung dé chi kha ning c6 hay khong cua mot su kién,
dung hay sai ciia mot biéu thirc quan hé. Ngudi ta dung hai gia tri 16gic 1a
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.TRUE. va .FALSE. d¢ chi hai trang thai d6i 14p nhau trong nhiing thi du
trén va ngdn ngit Fortran c6 thé xir Iy voi nhitng gia tri 16gic, tirc thuc hién
nhitng phép tinh dbi véi cac gia tri 1dgic nhu trong toan hoc c6 thé thuc
hién.

S& di may tinh lam dugc nhimg viéc nhu chiing ta thiy 14 vi n6 c6 thé
xtr Iy thong tin, so sanh, tinh toan dwugc véi nhitng kiéu dit liéu nay va dua
ra nhitng két luan, thong béo... T4t ca nhimng thong tin ching ta gip trong
doi sdng thuc té déu c6 thé duoc biéu dién bang nhimng dir liéu kiéu nay
hogc kiéu khéc.

Trén day 13 nhitng kiéu dit liéu co ban cua ngdn ngit 1ap trinh Fortran.
Sau nay va & cac chuong khac, chiing ta s& thay con c6 nhitng kiéu dit liéu
khac dugc t6 chirc dua trén nhing kiéu dit liéu co ban vira trinh bay.

O day chiing ta can lyu ¥ rang nhitng khai niém dit liéu trong may
tinh nhu sb nguyén, sé thyc... n6i chung giéng v6i nhitng khai niém tuong
tmg trong doi sdng hodc trong toan hoc. Nhung dong thoi cling c6 nhitng
nét khac biét. Thi du, Fortran chi hiéu va tinh toan duoc voi nhitng s6
nguyén loai thuong khong 16n hon 2-10°, ngdn ngit lap trinh Pascal chi
lam viéc v6i nhimg sd nguyén khong 16n hon 32767 va khong nhé hon
—32768, trong khi hang ngay ching ta c6 thé viét trén gidy hodc tinh toan
cac phép tinh voi nhimg sé nguyén c6 gia trj tuy y. Tinh hinh ciing twong
tu nhu vay ddi voi cac sé thyc. Vay trong méy tinh ¢6 nhing giéi han nhét
dinh trong viéc biéu dién cac s, khong phai sb nao may tinh ciing biéu
dién dugc va tinh toan dugc. Tuy nhién, v6i nhitng gidi han nhu hién nay,
Fortran van cho phép chiing ta 1ap cac chwong trinh dé tinh toan, xir Iy véi
tat ca nhirng gia trj s6 gip trong doi sdng va khoa hoc k¥ thuat.

2.2. Hing va bién

May tinh x@ ly dit liéu hay thuc hién nhiing tinh toan véi nhitng dai

lugng. Tét ca nhimg dai luong d6 phai dugc luu gitr trong méy tinh. Nhimng
dai lugng khong ddi trong sudt qua trinh thuc hién ciia chuong trinh goi 1a
cdc hang, con nhiing dai lwong c6 thé nhan nhitng gi4 tri khac nhau goi 1a
cdc bién. Voi mdi hang hodc bién, trong bd nhé may tinh gianh ra mot dia
chi @é luu gia tri. Tén chinh 13 ky hiéu quy udc cia dia chi do.

2.2.1. Tén bién va tén hang

Tén bién trong Fortran chuin dwoc biéu dién bang tap hop tir 1 dén 6
cac chir cai trong bang chir cai la tinh (26 chit cai) hoac cac chit $60,1, ...,
9, nhung phai bat dau bang chir cai.

Trong mdt chwong trinh cac tén bién khong dwoc tring nhau. Trong
cac phién ban Fortran hién nay, dé dung 1am tén khong phan biét chir cai
hoa va chit cai thuong. Ngoai ra, con mot vai ky tu khac ciing c¢6 thé dung
dé céu tao tén. Phién ban Fortran 90 cho phép dat tén voi sé ky tu dai hon
6 va trong tén c6 thé c6 mot sé ky tu khac nita. Tuy nhién, sinh vién nén
tap thoi quen dit tén gon gang theo Fortran chuén, boi vi tap hop 6 ky tu da
rat du dé chung ta mo ta cac bai toan, ké ca nhirng bai toan 16n va phic tap.

Thi du, cac tén sau day

X ; A; X1 ; B2T5 ; SOHANG ; SUM 1a hop 1€, con cac tén sau day
1a sai:

INGAY ; HE SO ; B*T
vi trong tén thir nhat ky tu du tién 14 chir s, trong tén thir hai c6 ky tur ddu
cach, trong tén thir ba c6 ky tu (*) khong phai 1a nhitng ky tu ding dé dat
tén.

Quy tic dit tén bién trén day ciing ap dung dbi v6i tén chuong trinh,
tén hang, tén cic chuong trinh con va tén file. (Riéng véi tén file co thé co
thém phan mé rong gdm khong qua ba chit cai hodc chir sd ngan véi phan
tén chinh boi ddu cham).
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2.2.2. M ta (khai bo) kiéu bién va kiéu hing

Kiéu cua bién tuong tng véi kiéu dir liéu ma né biéu dién. Cac bién
nguyén biéu dién cac dir liéu sd nguyén, cac bién thuc - sb thuc... Trong
chuong trinh phai chi 18 cac bién dwoc st dung biéu dién dit liéu kiéu nao
(nguyén, thyc, 16gic, phirc, van ban, ) thuc d6 chinh xac thuong hay do
chinh xac gip d6i...).

Madi bién chi luu gitr dwoc nhitng gia tri dung kiéu cua nd. Mot bién
da mo ta kiéu 13 sb nguyén thi khong thé dung dé luu gié tri s6 thuc hay gia
tri logic.

Céach mé td dan chi ding ddi v6i cac bién nguyén va thuc: ding tén
bién nguyén bat dau bﬁng mot trong sau chir cai [, J, K, L, M, N, con tén
bién thuc bat dau bang mot trong nhitng chit cai ngoai sau chit cai trén. Noi
chung, ngudi méi hoc lap trinh khong bao gio nén ding cach mé ta an.

Cach mo ta hién dung céc 1énh mo ta hi€n nhu INTEGER, REAL,
CHARACTER, LOGICAL, DOUBLE PRECISION, COMPLEX... d& chi
kiéu dit liéu ma cac bién biéu dién. Duéi day 1a quy tic viét nhiing 1énh mé
ta kiéu dir liéu: tuan tu nguyén, thuc, 16gic, phirc, thuc d6 chinh xac gip
d6i va ky tu van ban:

|INTEGER Danh séch cdc bién nguyénl

|REAL Danh sich cdc bién thu"cl

| LOGICAL Danh sdch cac bién 16gid

ICOMPLEX Danh séch cdc bién phird

IDOUBLE PRECISION Danh sdch cdc bién d chinh xdc d611

|CHARACTER Danh sdch cdc bién ky tl_f'

Trong danh sach cac bién s€ liét ké cac tén bi€n, néu c6 hon mdt bieén

thi cac bién phai cach nhau boi déu phay.

Thi du:

INTEGER I, TT, DEM

REAL X1, APSUAT, MAX, TIME, DELTA

COMPLEX P1, P2, SOPH
chi rang cac bién I, TT, DEM biéu djén céc gid tri sO ng}lyén, cac bién X,l’
APSUAT, MAX,’TIME, DELTA bi€u dién cac gia tri s6 thyc, con ba bién
P1, P2, SOPH - s0 phurec.

Nhiing gié tri dugc giit nguyén nhét quéan trong sudt chuong trinh (tirc
cac hang s@) thuong dugc gan vao céc dia chi nhé thong qua tén trong 1énh
khai bao hang c6 dang:

IPARAMETER (tenl = bidu thiic 1, tén 2 = biéu thirc 2, ...)|

Thi dy, trong chuong trinh néu ta nhiéu lan dung Qén gia tri s6
77 =3,141593 thi ta c6 thé gan gia tri 3,141593 cho mot t€n hang 1a PI bang
1énh

PARAMETER (PI = 3.141593)

Lénh sau day

PARAMETER (HSMSD = 0.0026, RO = 1.0028)
khai bao hai hang s6: HSMSD va RO, HSMSD duogc gan gia tri bang
0,0026, con RO dugc gan gia tri 1,0028.

Trong chwong trinh tit ca nhitng 1énh khai bio (mo ta) vira gidi thi?u
trén day thudc loai géc Iénh khong thyc hién va ching phai nam ¢ dau
chuong trinh, trudce tat ca cac 1énh thyc hién.

Khai niém vé tén, kiéu dir liéu cua bién, cla hé“mg la nhitng khai niém
co ban, quan trong trong ngoén ngir 1ap trinh.

O dau myc nay di ndi mot tén thuc chat 1a ky hiéu quy udc cua mot
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dia chi trong bd nh¢ cia may tinh dé luu gia tri. Lénh khai bao bién maoi
chi dat tén cho mét dia chi trong b nhd va quy dinh trong dia chi d6 co thé
lwu gitr dit lidu kiéu gi. Con cu thé trong 6 nhé d6 da c6 chua gia tri chua
hay chira gi4 tri bang bao nhiéu thi tuy thudc vao cac 1énh thuc hién & trong
chuong trinh, tai timg doan ciia chuong trinh. Piéu nay giéng nhu ta quy
uée dinh ra mot ngan trong ti van phong dé chuyén giit cac cong van, con
trong ngan 4y c6 cong van hay khong, hodc c6 miy cong van thi tuy thudc
lac nay hay luc khac. Du6i ddy néu mot thi du dé minh hoa y nghia cua
viéc dit tén bién va mo ta kiéu (dir liéu) cua bién, dong thoi theo ddi gia tri
cta bién tai ting thoi diém cua chuong trinh. Gia st ta viét mot chuong
trinh dé tinh dién tich s cua hinh tam giac khi gia tri d6 dai day » bang 5,0
cm, chiéu cao % bang 3,2 cm, in két qua tinh 1én man hinh. Chwong trinh
sau day sé thuc hi¢n nhiing viéc do:

REAL DAY, CAO (1)
DAY =5.0 1(2)
CAO =32 1 (3)
DAY = 0.5 * DAY * CAO 1 (4)
PRINT *, ‘DIEN TICH TAM GIAC BANG’, DAY ! (5)
END 1 (6)

Trong chuong trinh nay c6 sau 1énh. Lénh (1) khai bao hai bién tén 1a
DAY va CAO dy dinh d& luu gié tri s§ thuc twong tng cua day b va chiéu
cao / cua tam giac. Lénh (2) gan gia tri 5=5,0 (cm) cho bién DAY. Lénh
(3) gan gia tri h=3,5 (cm) cho bién CAO. Lénh (4) tinh gi4 tri cia biéu
thirc 0,5x b x h, tirc dién tich s cta tam giac, bing 8 (cm?) va gan cho bién
DAY. Lénh (5) in 1én man hinh dong chit DIEN TICH TAM GIAC BANG
va sau d6 1a gid tri cua bién DAY. Lénh (6) 1a 1énh két thuc chwong trinh.
Sinh vién méi hoc 1ap trinh thudng c6 thé khong hiéu 1énh thir nam, khi
thdy in dién tich hinh tam gidc ma lai in gia tri cta bién DAY. Trong dau
ho quen nghi khai bao DAY c6 nghia DAY la d6 dai canh day tam giac.

Nhung néu hiéu dugc rang 1énh (1) khai bao REAL DAY, CAO thyc ra
moi chi du dinh dung hai tén DAY va CAO dé luu cac s thuc, khong can
biét s6 thyc d6 bang bao nhiéu. O chwong trinh trén, khi 1énh (2) thuc hién
xong thi trong bién DAY (trong 6 nhé ¢ tén 1a DAY) moi thuc su c6 sb
5,0, tirc do dai day tam giac. Nhung khi chuong trinh chay xong 1énh (4)
thi trong bién DAY d4 14 s6 8,0 chir khong phai 1a s 5,0 nita. Va khi thyc
hién xong 1énh (5) thi trén man hinh s€ in dung gia tri dién tich tam giac.
Nim vitng dugc didu nay cé nghia 1a da hiéu duoc y nghia cua bién, tén
bién va tudn tu 1am viéc cua chuong trinh, tirc cac gia tri dugc luu trong
may tinh nhu thé nio trong khi chuong trinh chay.

Dudi ddy 1a hai 11 khuyén dau tién c¢6 1& quan trong nhat ddi véi sinh
vién mai hoc 1ap trinh:

1) Sau khi tim hiéu xong bai toan can giai, phai can nhic ting dai
luong trong bai toan cé kiéu dit liéu 1a sd nguyén, s6 thuc, ky tu van ban...
dé dit tén va khai bao kiéu cho dung. Kinh nghiém cho thiy ring sinh vién
nao viét duogc nhiing Iénh khai bao hé théng cac tén bién dtng, vtra da,
sang suia trong phan khai bdo & dau chuong trinh thi thuong 1a sau d6 viét
dugc chuong trinh diing. Con nhimg sinh vién khong biét dat tén cho cac
bién, vira bt tay vao soan thao chuong trinh dé loay hoay véi 1énh mo file
dir liéu, tinh cai nay cai kia, thi thuong la khong hiéu gi va khong bao gid
lam duogc bai tap.

2) Nén tuén thu cach dat tén cua Fortran chuan. Ta c6 quyén chon
nhitng chir cai, chit s6 nao dé tao thanh tén 1a tuy y, song nén dit tén co
tinh goi nhd dén nhitng dai lugng tuong Gmg trong bai tap. Thi du, voi bai
toan vura noi toi trong muc nay ta c6 ba dai luong la: do dai canh day,
dudng cao va dién tich tam giac. Nén khai bao tén ba bién twong g bang
ba tir tit cua tiéng Viét v6i 1énh sau:

REAL DAY, CAO, DTICH
hoic bang ba tir tit cua tiéng Anh véi 1énh:
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REAL BASE, HEIGHT, SQRE
hoic bing ba chit cai dung nhu trong ddu dé bai tap voi lénh:

REAL B,H, S
déu 1a nhitng 10i khai bao dung, dé hiéu, trong d6 16i khai bao trén cing c6
18 1a tot nhét, 11 khai bao sau cung thi hoi qua ngin gon. Con véi cing
muc dich khai bdo ma dung 1énh sau day thi mdc du khong sai, nhung hoan
toan khong nén, rat dé gy nham 1an, mét méi trong khi kiém tra chuong
trinh:

REAL X, IC, DT
2.3. Bién c6 chi sb6 (méng)

2.3.1. Khai niém méang

Mang 1a tap hop c6 sip xép cua cac dai luong duoc ky hiéu bang mot
tén duy nhat. Cac thanh phan cta tap hop goi 1a nhiing phan tir mang. Mi
phﬁn tir duoc xac dinh theo #én clia mang va vi tri cla phﬁn tor d6 trong
mang, tirc tri s6 cua cac chi s6. Tén mang duoc dit tudn theo quy tic nhu
tén bién. Cac chi s6 nam trong diu ngodc don va néu c6 hon mot chi so thi
céc chi s phai cach nhau béi ddu phay.

Thi du: A(1), A(2), A(3) tuong tmg v6i cach viét thong thuong cho
cac bién a,, a,, a, trong toan hoc. Vay ¢ day ta da dat cho tap hop ca 3 gia
tri ndy mot tén chung 1a A, nhung dé chi gia tri thir nhat ta thém chi s 1
vao tén - A(1), dé chi gia tri thtr hai ta thém chi s 2 - A(2) va dé chi gid tri
thi ba ta thém chi s6 3 - A(3).

Tuong tw, cac phan tir cia ma trdn hai chi€u trong dai s

dugc viét trong Fortran 1a A(1,1), A(1,2), A(1,3), A(2,1), A(2,2), A(2,3)
(chi s6 thi nhét - s6 hiéu dong, chi sé thir hai - s6 hiéu cot).

Thém mét thi du nita vé mang. Mot nam cé 12 thang, mdi thang c6
mot tén, thi du trong tiéng Viét: Thang Giéng, Thang Hai, ..., Thiang Muoi
hai, trong tiéng Anh: January, February, ..., December. Ta hoan toan cé thé
gop 12 tén tiéng Anh cua cac thang trong nim vao thanh mot mang cé tén
chung la EMONTH. Vay mang EMONTH s€ 1a mang c6 12 gia tri (12
phan tir), mdi phén tir 1a mot tir chi tén mot thang. Khi noi dén January tic
1a noi toi gia tri th nhat cia mang EMONTH, ta viét EMONTH(1), noi
dén December 1a néi t6i gia tri thtr 12 cia mang EMONTH, ta viét
EMONTH(12).

Trong Fortran IV, mt phién ban trudc day ciia ngdn ngii Fortran, cho
phép ding cac mang tdi da 7 chi s6. Chiéu cia mang (mg véi sd chi s6, con
kich thuée cia mang g voi sd phan tir chira trong mang.

Chi s6 cia mang co thé duoc xac dinh bang cic hing hoic bién
nguyén dwong véi tri s6 16n hon 0. Ciing c6 thé chi sé xac dinh bang biéu
thirc s6 hoc bat ky. Néu dung biéu thic kiéu thuc, thi sau khi tinh gia tri
ctia biéu thire, gid tri s thuc dugc chuyén thanh sé nguyén, tic cit bo phan
thap phan.

Trong muc 2.1 chung ta da noi vé céac kiéu dir liéu co ban. Mdi mot
bién kiéu dit liéu co ban trong mot thoi diém chay chuong trinh chi luu
(chtra) dugc mot gia tri. Bay gio ta thiy mang 1a mot thi du vé kiéu dit liéu
méi cu tao tir cac kiéu co ban - mot bién mang trong mot thoi diém co6 thé
luu dugc nhidu gia tri sé nguyén, sb thuc, chudi ky ty... Nhung can luu y
rang tat ca cac phan tir ciia mang, tic tit ca cac gia tri cia mang phai co
cung kiéu dir liéu. Thi du véi mang EMONTH vira xét, ta khong thé dua
mot gia tri ky tu January vao phan tt EMONTH(1) va s6 thyc 1.27 vao
EMONTH(2).

Mang 14 mot yéu t6 rat quan trong trong Fortran. Sau nay ta s& thiy sir
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dung mang trong ngdn ngit lap trinh c6 thé giup viét nhitng doan chuong
trinh rit ngan gon, trong sang. Pidc biét trong cic vong lap, chi bang vai
dong 1énh co thé khién may tinh thyc hién nhiéu triéu phép tinh s6 hoc.

2.3.2. Mo ta mang

Mo ta mang thuc hién ngay & dau chuong trinh va chira thong tin vé
tén, chiéu va kich thuéc mang véi toan tit DIMENSION:

DIMENSION A (n,,n,,...,n,), MAT (m,, m,, ..., mk)|

trong d6 A,MAT - té€n cac mang; ny,n,,...,Nn,, M;,M,,...,m; — cac gioi
han trén cua cac chi s6 — chi ra bang cdc hang nguyén dirong (gioi han
duéi ludn bang 1 va khong can chi dinh trong mé ta).

Theo mo ta ndy, may tinh s€ gianh trong bd nhd nhitng vung dia chi
dé Tuu tit ca cac phan tir cta cac mang. Cac phan tir ciia mang nhiéu chiéu
dugc luu lién tiép nhau sao cho chi s6 thir nhat bién ddi nhanh nhét, chi s6
sau cung bién doi cham nhat.

C6 thé mo ta mang bang cac 1énh mé ta kiéu hién nhu ddi véi cac
bién thong thuong, thi du:

REAL MAX, L(7), A(20,21)

Trong 1énh mé ta nay bién MAX dugc khai bao 1a bién s6 thuc, co thé
goi 1a bién don, con mang L (bién c6 chi s6) 1a mang mot chiéu véi 7 phan
tir s6 thuc, mang A 1a mang hai chiéu (hai chi s6) voi gidi han trén cia chi
s6 thtr nhit 14 20, cua chi s6 thir hai 14 21, nd gdm 420 phan ti.

Vi céc gidi han chi sé (kich thudc mang) phai dwoc chi dinh trude &
phan khai bao bang cac hing nguyén duwong, khong thé 1a cac bién, nén
trong thyc tién 1ap trinh phai chi y can nhic chon cac gidi han chi s6 sao
cho ching khéng qua 16n 1am tén bd nhé, nhung ciing phai vira du dé bicu
dién hét cac phan tir ¢6 thé c6 ciia mang. Thi du can biéu dién mot bang sb

cac gia tri nhiét d6 trung binh tirng thang trong 100 nam thi ta khai bao
mang TEM(100,12) 1a hop 1y. Néu du dinh giai hé phuong trinh dai sb
tuyén tinh khong qua 20 phuong trinh, ta nén khai bdo cic mang REAL
A(20,21), X(20) 1a vira dit dé biu dién ma trén céc h¢ s6 a; ; (k& ca cac hé
s6 tu do) va cac nghiém X;. V61 mang EMONTH vira nhéc trong muc nay
thi 1énh khai bao sau:
CHARACTER*9 EMONTH(12)

14 hoan toan hop 1y vi mot nam chi c¢6 12 thang va tén thang dai nhét (véi
tiéng Anh) 1a September gdom 9 chir cai.

2.4. Cac ham chuén

Mot s6 phép tinh nhu léy can béc hai ctia mot sd, tinh tri tuyét dbi cua
mot s6, tinh ham sin ciia mot goc... thuong xuyén gip trong nhiéu thuat
toan, nén dugc xdy dung sin thanh cdc ham goi 13 cac ham riéng c6 cta
Fortran (intrinsic functions) hay con goi 14 cdc ham chudn.

Bang 2.1 liét k& mot sé ham chuin cua Fortran thuong dung trong
sach nay.

M®di ham chuén c6 mot tén cta nd. Tén cta ham duge tiép ndi v6i dau
vao, goi la déi sé ctia ham, ndm trong cap dau ngoac don. bbi sb cua cac
ham chuén c6 thé 1a cac héng, bién, hay biéu thirc. Néu mot ham cé nhiéu
dbi sb thi cac dbi sb duge viét cach nhau bang dau phay. Khi cho céac gia tri
cu thé vao cac d6i sb thi ham tinh ra mot gia tri cia ham. Vi vay cac ham
thuong dung dé tinh mot gia tri nao d6 dé gan vao mot bién khac, ngudi ta
goi 14 goi ham ra dé tinh. Ham khong bao gio c6 mat & bén trai dau © =’
cua lénh gan.

Thi du, nhitng 1&€nh sau day goi cac ham dé tinh mot sd gia tri:
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S = SIN (0.5)
TG = TAN (S)
C = COS (ANGLE * 3.141593 / 180.0)

Bang 2.1. Mot s6 ham chuan cua Fortran

Tél; fla;l; va Gié trj ham
SQRT (X) Jx  Canbac hai cua x
ABS (X) |x| Tri tuyét dbi cua x
SIN (X) sin(x)  x tinh bang radian
COS X) cos(x) x tinh bang radian
TAN (X) tg(x) x tinh bang radian
EXP (X) e* e nang lén luy thua x
LOG (X) In(x) Logarit tu nhién ctia x
LOG10 (X) | lgx) Logaritcosd 10 ciia x
INT (X) Chuyén phan nguyén cuta s6 thuc x thanh s nguyén
REAL (I) ;gét‘;riitgllfcc) ctia 7 (chuyén mot gia tri nguyén thanh
MOD (1,J) Lay phan du nguyén ctia phép chia hai s6 1/

Trong 1énh tht nhit ta giri gia tri hang 0,5 (radian) cho ddi s6 cia ham
SIN dé n6 tinh ra gia trj sin ciia goc 0,5 va gan gia tri 6 cho bién S. Trong
1énh thir hai, ta da guri gia trj cta bién S vao ddi s6 cuia ham TAN dé tinh ra
tang. Con trong 1énh thir ba, ta di giri mot biéu thirc vao ddi sé ciia ham
COS @& n6 tinh ra gia trj cosin ciia mot goc c6 do 16n bang gi tri cua biéu
thire d6. Trong trudng hop nay, may tinh trudc hét phai tinh (udc lugng)
gia tri cia biéu thire d6i s6, sau d6 mai tinh cdsin theo gia tri nhan dugc.

Thay rang mot ham biéu dién mot gid tri. Gia tri ndy c6 thé duoc dung
trong cac tinh toan khac hodc luu ¢ dia chi nhé khac. Mot ham chuin cling
c6 thé 1am d6i sé ciia mot ham chudn khéc:

XLG =LOG(ABS(X))

Trong Fortran ¢c6 mdt s6 ham chuan cho ra gia tri v6i kiéu cung kiéu
v6i @i s ctia minh, chung dugc goi 13 cde ham tw sinh (generic function).
Thi du ham ABS(X), néu dbi s6 X 1a sb nguyén thi gia trj ham ABS(X)
ciing 14 s6 nguyén, néu X 1a s6 thuc - ABS(X) ciing 1a s thuc. Mot s6 ham
chi dinh kiéu cta dau vao va dau ra. Thi dy ham IABS 13 ham doi hoi d6i
s6 nguyén va cho ra gia tri tuyét d6i 1a s6 nguyén. Danh sach day da hon
vé cac ham chuén cta Fortran dugc dan trong phu luc 1.

Khi dung mot ham chuin nao d6 phai doc k¥ 16i mé ta xem né tinh ra
gid tri gi, diéu kién cua cac dbi sé ra sao. Thi du cac ham lugng giac phai
dung ddi sb 1a radian, néu ta cho gia tri dbi s6 1a do thi két qua tinh s€ sai.

2.5. Lénh gan va céc toan tir so hoc

2.5.1. Lénh gan

Céc tinh toan trong Fortran c6 thé chi dinh bing 1énh gan véi dang
tong quat nhur sau:

[Tén bién = Biéu third

Bén trai dau 1énh gan (dau =) 13 tén mot bién. Biéu thirc bén phai c6
thé 12 mot hﬁng, mot bién, mot biéu thic s hoc gém céc toan tir s6 hoc
(bang 2.2) thyc hién giira cic toan hang 1a cic hing, bién va ham chuan
hay mot biéu thuc 16gic. Khi thuc hién 1énh gan, truée hét may udc luong
(tinh) gia tri cta biéu thirc bén phai, roi gan gia tri d6 cho bién bén trai, tic
luwu gia tri tinh dugc clia biéu thirc bén phai vao dia chi nhd c¢é tén bién bén
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trai. Kiéu dir liéu cta bién va cia bic¢u thirc phai phu hop.

Thi du cac Iénh gan:

PI1=3.141593
S =PI * BKINH **2
I[=1+1

Lénh thtr nhat gan hang s6 3,141593 cho bién c6 tén 1a PI. Lénh thtr hai
gén gid tri clia biéu thirc PIx (BKINH)® cho bién c6 tén la S. Lénh th ba
léy gia tri hién tai cua bién 1 cong thém mdt don vi va lai gan cho chinh
bién I.

O trén da noi, kiéu dit liéu cua bién va cua biéu thirc phai phu hop.
Truong hop bién bén trai 1a bién thuc, con biéu thirc bén phai 1a gia tri
nguyén thi may tinh s& chuyén gia tri nguyén d6 thanh gia tri thuc (sb thuc
v6i phan thap phan bang khong) rdi méi gan cho bién. Khi bién bén trai 1a
bién nguyén, biéu thirc bén phai c6 gia tri thyc, thi may tinh cit bo phan
thap phan cua gia tri thyc, ddi s6 thuc nhan duge thanh sb nguyén roi méi
gan né cho bién nguyén. Cac trudng hop gan sai khac chwong trinh dich s&
bao 10i.

Khong nén quan niém Iénh gan nhu ddu bang trong toan hoc.

2.5.2. Cac phép tinh s6 hoc don gian

Céc phép tinh s6 hoc hay con goi 1a cac toan tir sé hoc gdm cé cac
phép tinh cong, trir, nhan, chia va ning 1én luy thira duoc ky hiéu bing cac
toan tir trong Fortran nhu trong bang 2.2.

Goi 1a nhitng phép tinh sé hoc bdi vi cac toan hang cia cac phép tinh
1a nhitng gia tri sd, thi du sé nguyén, sb thuc, s6 phirc. Sau nay ching ta s&
thdy may tinh co thé tinh toan véi nhitng gia tri kiéu khac nhu gia tri 16gic,
gia tri van ban...

Bang 2.2. Cac phép tinh sé hoc

Phép tinh Dang dai s6 Trong Fortran
Cong A+B A+B
Tru A-B A-B
Nhén Ax B A*B

A
Chia — A/B

B
Luy thtra 4 A**3

2.5.3. Uéc lwgng biéu thire s6 hoc

Khi tinh gia tri ciia biéu thirc s6 hoc, néu biéu thirc d6 gdm nhiéu
phép tinh don, thi may s& tinh toan ting phép tinh don dé nhan cac két qua
trung gian, sau do tinh gia tri cudi cung cuia biéu thirc goi 1a udc luong.
Mirc wu tién khi u6c luong gia tri ciia mot biéu thirc sé hoc gdm nhiéu
phép tinh don néu trong bang 2.3.

Néu ddu Am dtrng trudce tén bién dau tién trong biéu thirc, thi nd duoc
tinh voi cing mrc wu tién nhu phép trir. Thi du: —A**2 bang —(A**2),
—A*B bang —(A*B) va —A+B bang (~A)+B.

Bang 2.3. Muc uu tién cac phép tinh s6 hoc

Ut tién Phép tinh
1 Diau ngoac
2 Nang 1én lu¥ thira
3 Nhan va chia
4 Cong va trur

Khi cic phép tinh ¢ cling mirc wu tién thi tat ca cac phép tinh dugc
thuc hién tur trai sang phai, thi duy:
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B — C + D duogc udc lugng bang (B — C) + D

Riéng phép nang 1€n luy thira thi thuc hién tir phai sang trai:

A ** B ** C duoc ude lugng bang A ** (B ** C)

Thi du: 2**3**2 bang 2° hay 512 chir khong phai 1a
(2*#3)**2 =87 =64 .

2.5.4. Khai niém vé cit va cac phép tinh hén hop

Khi mét phép tinh sé hoc thyc hién voi hai sb thuc thi dua ra két qua
la gié tri thuc. Thi dy, khi tinh chu vi hinh tron véi dudng kinh DKINH la
s6 thuye, ta co thé dung mot trong hai 1é€nh sau:

CHUVI =PI * DKINH

CHUVI =3.141593 * DKINH

Phép tinh s hoc giira hai s6 nguyén cho ra két qua 1a s6 nguyén. Thi
du, cho hai sb nguyén | va J, trong d6 I nhé hon hoac bz"mg J, tinh s6 sb
nguyén INTERV nim trong khoang [I, J] c6 thé thuc hién bang 1énh:

INTERV=J-1+1

Gia sir SIDE biéu dién gié tri thuc va LENGTH biéu dién gid tri
nguyén. Bay gio xét 1€nh:

LENGTH = SIDE * 3.5

Phép tinh nhan giita hai gia trj thuc s& cho két quéa s thuc. Tuy nhién,
gia tri thuc dugc luu vao bién nguyén. Khi d6 méy tinh s& bé qua phan
thap phan va chi luu phan nguyén cua sb thuc; kiéu 1am tron nay goi 1a cdt,
n6 khac v6i 1am tron thong thudng cho két qua 1a sé nguyén gan nhat véi
gia tri cta so thyc.

Khi cac phép tinh s6 hoc thuc hién giita cac bién c6 kiéu khac nhau
(hdn hop) thuong cho két qua rat bat ngd. Ta xét thi dy tinh thé tich V cua

hinh cau ban kinh thuc R. Néu dung 1énh:

V = (4/3)*3.141593*R**3
ta s& thu duogc két qué sai do nguyén nhan phép chia hai s6 nguyén 74/ 3 cho
gia tri trung gian bang 1, khong phai 1,333333. Do d9, 1€nh dting dé tinh V
s€ la:

V =(4./3.)*3.141593*R**3

Vi cac phép tin}l hon hc_rp d6i khi cho két qua bat ngd, ta nén c¢b ging
tranh dung nhitng bi€u thirc s6 hoc c6 phép tinh hon hop.

2.5.5. Khai niém vé s6 qua bé va so qua lén (underflow va overflow)

Vi cic gia tri 10n nhét va bé nhét c6 thé luu trong mot bién tuy thude
vao chinh hé may tinh, mot phép tinh c6 thé dua ra két qua qua 16n hoic
qua bé. Xét cac thi du sau:

1) X =0.25E20 2) A =0.25E-20
Y =0.10E30 B =0.10E+20
Z=X*Y C=A/B

Két qua s6 ciia phép nhan trong thi du 1 bang 0.25E49, 15 rang 1a c¢6
thé qua 16n, khong luu giltr duoc trong may tinh véi bac cuc dai 1a 38, con
két qua sd cia phép chia trong thi du 2 biang 0.25E—49 s& qua bé. Trong
nhirng truong hop nay cac 1énh Fortran hoan toan dung, nhung 15i s& phat
sinh khi chay chuong trinh. Céc 16i do bac quéa 16n hoic qua bé thuong bi
giy boi nhimg 16i ¢ nhitng doan trudc ciia chuong trinh, thi du mot bién
chua dugc gan gia tri ding lai ¢ mat trong biéu thue s hoc.

1. Hay biéu dién thanh dang F va dang E nhiing s thyc sau:
a) 3,14 b)3,141593  ¢)0,0026 d) 2,5x 10°
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e) —14,0 1) 28,34 g) 6,023x10% 5. Hay doc chinh x4c bang ngdn ngit Fortran nhimg 1énh viét dudi

day:

2. Xac dinh nhiing tén sai trong nhiing tén sau day: Y

a) [=1+K+1
a) AVERG b) PTBACHAI c) REAL

b) SS=0.5* SIN (A*3.1416 / 180.)
d) 2LOG d) GPTB2 e) HS-A1

¢) ERR = ABS (X1 - X2)
f) X1 g) THANG*1 h) MONTH2

3. Vit thinh dane F hitne bidy thitc tinh dav: 6. Hai doan chuong trinh sau nham tinh trj s6 trung binh 4 ctia ba sb
- Vit thanh dang Fortran nhung bicu thuc tinh sau day: nguyén i, =1, i, =2, i; =3 va in két qua 1én man hinh. Hay thir xem ket

a) Thé tich /7 ctia hinh cau theo cong thirc quéa c6 dung khong. Néu thiy sai thi chi ra tai sao va khic phuc bang cach

307?
V:§HR3 (R - bén kinh). nao:
a) 11=1
b) Hai nghiém x; va x, cua phuong trinh bac hai D=2
_p+Alp?— , =
X, = ZbNb —dac (a,b,c— céc hé so cua phuong trinh) B=3
2a PRINT 4, (I1 +12 +13)/3
¢) Gid tri ham y = %sinz xcos(2x—Y)  (khi x cho biing do). 4 FORMAT (1X,' A ="F4.1)
2 b) =1
d) Gi4 tri ham mat do phan bd Gauss F(x) = ZL e 2 2=2
T
. . 13=3
¢) Thém mot don vi vao bién nguyén I va luu vao bién I
o o L A PRINT 2, 1/3*(11+12+13)
f) Khoang cach DIST giira hai diém A va B néu biét cac toa o tuong
{mg ctia hai didm d6 12 (x,, v,), (x,, ;) - 2 FORMAT (3X, F4.1)
4. Udc luong gia tri cua cac biéu thuc Fortran sau day: 7. Gia str cac cung dia Iy (tdm cung) dugc danh sb hiéu theo qui wéc
4/3%3.141593%(3/2)**3 nhu sau: 1 - bac; 2 - dong bac; 3 - dong; 4 - dong nam; 5 - nam; 6 - tay

nam; 7 - tiy; 8 - tiy bic. Hudng gid quan tric duoc bang 165°. Hiy viét

—+ A = 9 o ,
SQRT (I#1/2) - (néul=1) bidu thirc Fortran d& tinh s6 hiéu cung cta huéng gio do.

SIN ((30/180)*PI) (néu PI=3.141593)
COS (60/180%3.141593)
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Chwong 3 - Nhap va xuét div liéu don gian

3.1. Céc Iénh xuit va nhap dir liéu

May tinh c6 thé nhap di liéu tir cac nguén, céc thiét bi khac nhau.
Tuong tu, ta ciing ¢ thé hudng su xuét dit liéu ra cac thiét bi khac nhau.
Trong chuong nay, ta xét cach nhap dir liéu tir ban phim va xuat dir liéu ra
man hinh hoac may in. Viéc XUt va nhép dit li€u cod dung cac file dir li€u
s€ dugc xét trong chuong 6.

Lénh xudt dir liéu dinh huong ra man hinh:

IPRINT * , Danh sich cdc muc in|

Lénh nhap dir liéu tur ban phim:

IREAD * , Danh sdch cic bién|

Cac muc in trong 1énh in c6 thé 1a mot ha"mg, mot bién, mot biéu thirc.
Néu trong danh sach cac muyc in c6 tir hai myc tr¢ 1€n, thi cac muc phai
cach nhau boi ddu phay. Trong danh séch céc bién cua 1énh nhap (doc) dit
lidu, néu c6 hon mdt bién can doc dir liéu, thi nhitng bién d6 phai dugc liét
ké cach nhau boi dau phay. Cac muc dugc in ra trén mot dong man hinh
theo thu ty duoc liét ké trong danh sach. Néu trong danh sach khong c6
mot muc in ndo, thi may tinh chi don gian 1a xuéng mot dong trén man

hinh. Thi du, xét doan chwong trinh sau day:
GOC =30.0
PRINT*,"'Khi X=",GOC,"'1/2SinX=",0.5* SIN (GOC *

3.141593 / 180.)

Ghi chu: Trong lénh PRINT vira réi cé6 mét ddu noi dong. O ddy da
diing diu hoa thi bén trong hinh nhit nhét nhoé [¥| dé phan biét véi dau hoa
thi binh thuong la ky hiéu cua p1’1ép t}'nh nhan. Tw nay vé sau trong sdach
nay ¢ nhitng dong lénh nao co dau noi dong sé quy woc dung ky hiéu nay.
Con khi sogn chwong tril?h tre,”n n?dn hinh may tinh, thi nhw da noi trong
muc 1.5, chung 1 ta chi can viét dau hoa thi vao vi tri thir 6 cua dong lénh.

Ta théy trong danh sach cac muyc in ctua 1énh PRINT c6 4 muc liét ké
theo thur tu 1a:

1) Cum chit 'Khi X ='

2) Bién c6 tén 1a GOC luu gié tri 30°

3) Cum chir '1/2 SinX ='

4) Biéu thirc

0.5 * SIN (GOC * 3.141593 / 180.0)
biéu thi nira sin cia goc 30° di doi thanh radian.

Nhu vay, muc iI} thl:I nhét va thi ba la nhitng hﬁng van bé}l, muc iI}
thtr 2 1a gia tri cua bién s0 thuec GOC va muc in thir tu 1a mot l{iéu thire so
thl:l'C. Trudc kl}i in muc thr tu, may tinh phai tinh gia tri cﬁ/a biéu thirc nay
(bang 0,25), roi sau d6 maoi in gia tri d6 1én man hinh. Két qua trén man
hinh s€ nhu sau:

[ Khi X = 30.00000 1/2 SinX = 0.2500000 ]

Hay cha y rang voi 1énh PRINT * trén ddy cac muc in 13 nhitng cum
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dir liéu van ban duogc in ra ding nhu ta nhin thay trong dong 1énh, ting ky
tu mot, ké ca dau tréng. Cac gia tri clia bién va biéu thire thue duoc in ra
sau mot khoang trong va sd nhing chir sé c6 nghia sau ddu cham thap phan
khac nhau. Néu gia tri cta cac bién 1a nhitng s6 kha nho hodc kha 16n, thi
may s& in ra nhing gia tri d6 dudi dang biéu dién E hodc D (xem muc 2.1).
Kiéu in dit liéu nhu trén goi 1a in khéng dugc dinh dang hay in khéng c6
format.

Chu y rang, trong READ *, sau d4u phay 1a danh sach cac bién, khi
thyc hién 1énh nay, may tinh cho ta go tir ban phim nhitng gia tri (cac ky tu
van ban, s6 nguyén, s thuc...) twong xitng vé kiéu véi danh sach bién, moi
gid tri cach nhau mét dau phay hay it nhdt mét ddu trong, riéng nhing ky
tw van ban phdi nam trong cdp dau nhdy trén (' ). Két thuc danh sach cac
gia tri phai gd 1énh phim Enter (). May tinh s& tuan ty gan nhiing gia tri
nhan tir ban phim vao nhitng bién tuong tng trong danh sach bién cia léng
READ. Néu ta g chwa du s6 gié tri theo danh sach bién, thi may cho ta go
cho dén khi dui cac gia tri méi két thiic thuc hién 1énh READ. Néu kiéu dir
lidu gd vao sai so v6i kiéu dit lidu cua bién, thi l4p tirc chuong trinh nging
thuc hién va bao 16i chay chuong trinh. Thi du Iénh

READ *,1,NAM , TEMP , GHICHU
doi hoi ta gd vao tir ban phim mot s nguyén cho bién I, mot sé nguyén
nita cho bién NAM va mdt s thuc cho bién TEMP, mot xau ky tu cho bién
vian ban GHICHU, mudn nhép dang yéu cau ta c6 thé gd vao ban phim nhu
sau:

1 1982 25.36 'SL quan trac' 1 hay 1,1982,25.36,'SL quan trac' .

Lénh in co quy cach (co dinh dang):

‘PRINT k, Danh sdch cac muc in|

Ciing giéng nhu 1énh in khong dinh dang, danh sach cac muc in chi ra
nhitng hang, bién hay cac biéu thirc can in theo thir tu liét ké. Tham s6 &
nguyén duong chi téi nhan cia 1énh FORMAT mo ta quy cach in thong tin
ra man hinh nhu vi tri in, khodng cach giita cAc muc in, s6 chit sb thap
phan can in d6i v6i gia tri sb thyuc... Dang tong quat cta 1énh FORMAT
nhu sau:

|k FORMAT (Danh sich cdc diic td)|

trong d6 k 1a nhdn cia dong 1énh FORMAT. Danh sach cac ddc td nim
trong cip ddu ngodc don bao cho may tinh biét vé cach dan dong theo
chiéu thang dimg va bd tri cac ky tu trong dong thong tin in ra. Néu in ra
trén gidy may in, thi fup chon dan dong bao cho may in didu khién kéo gidy
dé in sang dau trang mai, xudng dong mai, xudng hai dong méi hay in
ngay trén dong hién thoi... May tinh s& thiét 1ap mdi dong in bén trong bo
nh¢ trude khi thue su in dong do6 1én gidy. Ving bd nhd bén trong dé goi 1a
viing dém buffer. Nhitng ky tu dau tién trong ving buffer goi 1a ky tu diéu
khién kéo gidy ctia may in c6 nhitng ¥ nghia nhu sau:

1 Sang trang méi
Dau trong Xudng mot dong

0 Xudng hai dong

+ Khong xudng dong

Bay gio ta lam quen vo6i nhiing ddc ta don gian sau day. Trong
chuong 4 s€ con trd lai van dé dinh dang phtrc tap hon khi lam viéc véi cac
file dit liéu.
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3.2. Cac dic ta trong Iénh FORMAT

1) Ciic dgic td van ban thuong ding dé xuét dir liéu 1a nhing ky tu,
cac doan van ban, hay dflrng in tiéu dé cac bao cao. Dég ta van ban cl}o
phép dua cac k}"f tu truc tiép vao buffer. Cac ky tu phai nam trong cdp dau
nhay trén hay dau ngodc kép. Thi du:

PRINT 4

4 FORMAT ('1','KET QUA THI NGHIEM")

Ta cling c6 thé dung dac ta wH trong d6 w— s6 vi tri dé xudt dix liéu
van ban. Thi du

PRINTS,Y
5 FORMAT (16H TICH PHAN BANG, F9.3)

2) Dic ti nX s& chén n diu tréng vao ban ghi, thuong dung dé cin
gitra cac ti€u dé bao cao, thi du:
PRINT 35
35 FORMAT ('1', 25X, 'THI NGHIEM SO 1')

3) Péc td Aw dung cho cac hing va bién xau ky tu, cac théng tin vin
ban, tuy chon w bao cho may tinh s vi tri gianh cho mdt bién xau ky tu
(vdn ban) can in. Muc vin ban in ra cin 18 bén phai.

4) Pdc ti Tw dung cho sb nguyén, trong d6 w s vi tri ding dé in gia
tri s nguyén.

5) Pic ta Fw.d dung biéu dién dang thap phan cua sb thuc, w—
téng b vi tri danh cho s6 thuc ké ca dau chAm thap phan, 4 - sb chit s6
thap phan sau dau chdm. Trong hai ddc ta Iw va Fw.d cac sb in ra dugc
cin 1& bén phai. Néu dic ta thiéu vi tri dé biéu dién gid tri, thi gia tri s s&
khong duoc in ra, ma tai cac vi tri in s& xudt hién cac dau sao (*) dé bao

hiéu cho ta biét rang dic ta cua 1énh FORMAT khéng phu hop, cap thiéu vi
tri so voi gia tri cia dai lugng can in.
6) Péc ti Ew.d dung ghi ra dudi dang lu§ thira nhitng gia trj rat 16n
hodc rat nho va khi ta chua hinh dung 16 vé d6 16n cta dai lugng.
Thong thuong hai 1énh PRINT va FORMAT di kém gan nhau. Thi du:
PRINT 5, I, NAM, TEMP, GHICHU
5 FORMAT (1X, 13,18, F10.2, 1X, A20)

Sau 1énh READ va cac dir li€u dugc gd vao tir ban phim da noi trong
muc 3.2.1, thi két qua cdp Iénh in nay trén man hinh s€ nhu sau:

[ 1 1982 25.36 SL quan trac ]

7) Cic dic ti Aw, 1w, Fw.d va Ew.d ciing ding voi 1énh doc sb
liéu.

8) Poi vdi cdc gid tri logic trong Fortran dung ddc ta L w, trong d6
w— s vi tri gianh cho dit liéu. Thi dy theo 1énh

16 FORMAT (L5)

néu tai mot trong 5 vi tri gianh cho bién c6 chix T, thi gia tri .TRUE. s€
dugc gan vao bién logic trong 1énh doc. Khi xuét, chir cai T hodc F (tuong
ung voi .TRUE. hodc .FALSE. s€ in ra tai vi tri thr 5, tirc vi tri cudi cung
bén phai trong 5 vi tri.

9) Chiing ta c6 thé sir dung mot sé dic diém bd sung trong cach viét
cac dic ta cia lénh FORMAT nham nang cao chét lwong ban ghi, theo
dung y dinh biéu dién ctia minh hay lam cho 1énh FORMAT trong ngin
gon. C6 thé dung nhirng cach dudi déy:

Cich viét lgp lai cdc dic ta: Thi du nhitg cip 1énh sau day hoan toan
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tuong duong:

10 FORMAT (3X, 12, 3X, 12)

10 FORMAT (2 (3%, 12))

20 FORMAT (1X, F4.1,F4.1, 1X, 13, 1X, 13, 1X, 13)

20 FORMAT (1X, 2F4.1, 3 (1X, 13))

Ding ’dt’l(l‘l gach chéo (/) trong I¢nh FORMAT chi két thﬁ(; dong in
trudc k}li bat dau cac dac ta sau né. Thi dy, khi cﬁg in dong ti€u dé cua mot
bang so cung véi nhitng ti€u d€ cot, ching ta cd thé dung:

PRINT 5
5 FORMAT (1X, 'KET QUA QUAN TRAC' // 2X, 'Gio, 3X,
"Toc do', 3X, 'Huong')

Sau khi in xong doan van ban KET QUA QUAN TRAC, diu gach
chéo thir nhat chi dan cho may két thiic dong, xuéng dong méi, diu gach
chéo thir hai chi ddn bé qua ngay dong nay khong in, phat sinh ra mot dong
trong trude khi in cac tiéu dé cot & dong thir ba nhu ta thay dudi day:

KET QUA QUAN TRAC

Gio Tocdo Huong

’ Diing dic ti bang T, TR, TL dé can 18 trai cac tiéu dé cot mot bang
s0. Thi du cac cép 1énh cuing nhan sau day s€ l1a tuong duong vdi nhau:
600 FORMAT (Fe6.1, 15X, 17)
600 FORMAT (F6.1, T22, 17)
6rlén¥1 thur haj: sau khi ghi ra s6 thuc v6i 6 vi tri, nhay ngay t6i vi tri 22 dé
bat dau ghi s6 nguyén.
85 FORMAT (1X, 25X, 'Do cao', 5X, 'Huong")

85 FORMAT (T27, 'Do cao', TRS, 'Huong")
¢ 1énh thir hai: nhay ngay t6i vi tri thtr 27 dé ghi tiéu d¢ "Do cao", sau do
do c6 déc‘ ta TRS xuat phat tir vi tri hién thoi s€ nhay sang phai 5 vi tri dé
ghi tiéu d¢ "Huong".

Didc tfi \ ¢6 tac dung ngin khong xubng dbng trong mot 1énh ir’1 hodc
dgc. Co6 thé dung dédc ta nay trong trudng hop muon viét rn{)t’ loi nhég yéu
cau nguéri,dl‘mg nhap thong tin ttr ban phim nhung sau khi viét 101 nl}ﬁc thi
khong xuong dong, con nhay dung trén cung d(‘)ng ngay sau loi nhac cho
nguoi dung nhap thong tin tr ban phim theo yéu cau cta Iénh doc. Thi du
nhém 1€nh sau day s& lam chirc nang do:

PRINT 7
7 FORMAT (1X, 'Ten file so lieu: ', \)
READ (¥, '(A50)") NAME

Vé sé lwong cdc dic ti: Khi s cac dic ta nhidu hon sb muc trong
danh sach cac muc in, thi du:

PRINT 1, TOCDO, KHOANG

1 FORMAT (4 F5.2)
may s€ chon léy s6 tdi da cac dic ta can dung, sb dac té: con lai bi bo qua.
Trong truong hop nay 1§nh in ¢c6 2 muc i,n - 2 gia tri s0 thyc, nhung lét}h
FORMAT c6 4 déc ta so thyc, nhu vay so déc ta 12‘1’ thira. May s€ chon lay
hai dac ta va in binh thuong nhu ching ta mong mudn.

Khi s dic ta it hon s6 muc in, thi du trong 1&€nh in sau:

PRINT 20, TEM, VOL

20 FORMAT (1X, 6.2)

Trong truong hop r{éy mAy cdn cac muc in va dic ta cho dén hét danh sach
dac ta, sau d6 co6 thé xay ra hai kha nang:
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1) In lu6n buffer hién tai va bat dau mot buffer méi.

2) Quay tré lai dau danh sach dic ta cho dén khi gip dau ngodc don
trai va lai can ting cap muc in, dac ta cho cac muc in con lai.

Trong 1énh in trén gia tri cia TEM dugc can theo dac ta F6.2. Vi
khong c6 déc td cho VOL nén ta lam nhu sau:

1) In gia tri cia TEM sau mot vi tri trong.

2) Khi quay tré lai vé phia ddu ctia danh sach cac dic ta (ddu ngoic
trai) va can F6.2 cho gia tri VOL. Sau d6 ta dat t6i dau cua danh sach va
dau trong dé in VOL. Do d6 TEM va VOL duogc in trén hai dong riéng
biét.

Trong Fortran 90 cho phép cac tham s6 do rong dac ta, s6 lan 1ap cua
dac ta c6 thé 1a bién. Thi du FORMAT (<m>F<n>.<k>).

1. Viét doan chuong trinh doc gia tri vao hai bién thuc A va B, di gia
tri cta hai bién d6 cho nhau.
2. Piéu gi s& xay ra khi thuc hién chuong trinh sau va ta nhap vao ban
phim Ian luot so 1, dau phdy, so 10 va dau cham roi go phim Enter.
PRINT *, ' Cho cac gia tri cua hai so nguyen I1, 12 !’
READ *, IDAU, ICUOI
PRINT 4, IDAU, ICUOI
4 FORMAT (1X,'T1 =" 15, T2 =",15)
END
3. Md ta nhiing gi s€ in 1én man hinh khi thyc hién cac 1€nh dudi day:
REAL X
X =-27.632
PRINT 5, X
FORMAT (1X,'X =", F7.1, ' DEGREES")
4. M0 ta nhiing gi s€ in ra may in khi thyuc hién nhiing 1é€nh dudi day:

9]

A=3.184
PRINT 1
1 FORMAT (1X,'0")
PRINT 2
2 FORMAT ('+','- = ', F5.2)
5. M6 ta nhiing gi s€ in 1én man hinh khi thyc hi¢n cac 1€nh dudi day:
REAL DIST, VEL
DIST =28732.5
VEL =-2.6
PRINT 10, DIST, VEL
10 FORMAT (1X, 'DISTANCE =", E10.3,
5X ,'VELOCITY =", F5.2)
6. Viét doan chuong trinh nhép vao tir ban phim tén 5 mén thi cua hoc
ky cing v6i diém thi timg mén ciia minh. Tinh diém trung binh va in 1én
man hinh thanh mét bang c6 hinh thitrc nhu sau:

BANG DIEM THI HOC KY

TT TEN MON HOC DIEM

Tén mon thir 1
Tén mon thir 2
Tén mon thir 3
Tén mon thiur 4
Tén moén thir 5

D Bk W —
O J 00 1 o0

Diem trung binh hoc ky 7,8
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Chwong 4 - Cac cau triuc diéu khién

Trong cac chuong trudc ta dd xét mot vai chuong trinh don gian.
Thiy rang nhitng chuong trinh nay thuc su rat don gian, chi gom mot vai
1énh thyc hién tuan tu 1a din dén két qua bai toan can giai. Trong chuong
nay, s& gioi thidu nhitng lénh ciia Fortran cho phép ta diéu khién dwoc thir
ti cdc buée can thue hién. Sy diéu khién dugc thuc hién théng qua nhimg
Iénh cho phép ta chon nhiing nhanh khac nhau trong chuong trinh va
nhitng 1énh cho phép ta lip lai nhitng phan nao d6 cta chuong trinh.
Nhitng 1énh nhu vay goi 1a nhitng 1énh diéu khién.

4.1. Khai niém vé cau tric thuit toan

4.1.1. CAc thao tac co ban. Gia trinh va luwu do

Trong muc 1.3, chwong 1 di so lugc néi vé quy trinh nim budc giai
bai toan. Déi voi nhitng bai toan phirc tap vé cach giai thi bude 4 1a budce
kho khin nhat. Nguoi 1ap trinh phai mé ta tuan tu cic cong doan tir dau
dén cubi qua trinh giai, chia qua trinh nay thanh mot sé khdi va liét ké
nhiing khéi d6 ra dé sau nay chuong trinh may tinh sé tudn tu thuc hién.
Trong mdi kh6i ngudi 1ap trinh lai phai chi tiét hoa thém dén mirc c6 thé
chuyén thanh nhiing 1énh may tinh. Cach chia khéi va chi tiét hod timg
khéi nhu vay c6 thé goi 1a phurong phdp chia va chinh phuc. Két qua cudi
cung cua chia khdi va chi tiét hoa ting khdi chinh 1a thuat giai (algorithm).

Bang 4.1. Cac thao tac co ban va quy udc tuong ing trong gia trinh va luu do

Dang thao tac Chu giai gia trinh Biéu twgng luu dd
|
Tinh toan TB <« TONG/N TB=TONG /N

Nhap dir liéu Poc A, B Boc A B
Xuit dit liéu InA,B
So sanh Néu A>B

Lo ey . Bit dau
Bat dau thuat giai Tén bai toan

Két thac thuat giai

% &

Nhitng hinh thirc dé biéu dién truc quan thuat giai sao cho d& dang
chuyén thanh chuong trinh 13 gia trinh va luu d6. Mot nguoi 1ap trinh co
thé chon hinh thirc nay hodc hinh thirc kia. Theo cach gid trinh, mdi ciu
tric cua thuat giai duoc quy ude boi mot cha giai ngan gon gan giéng vai
ngdn ngit viét ctia chiing ta; con trong cach biéu dién leu do, mdi ciu trac
d6 duoc mo ta béng mot biéu tuong hinh hoc.
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Dan dan ta s& thiy rang, néi chung nhiing thao tac co ban trong mot
thuét giai thuong la nhiing tinh toan, nhap, xuét dit liéu va so sanh. Noi
chung mot chuong trinh méy tinh dii don gian hay phirc tap dén dau ciing
chi gdm c6 nhitng thao tac co ban d6. Mot sé thao tac (hay 1énh) co thé
nhém lai véi nhau tao thanh mot khéi hay mot khdi cAu tric. Nhiing chu
giai gia trinh va nhing biéu tuong luu do chinh 1a dé thé hién nhimg thao
tac co ban do (xem bang 4.1).

4.1.2. Cac céu triic tong quat trong thuit giai

Céc bude trong mot thuat giai c6 thé phan chia thanh ba dang cau trac
téng quat - do la cAu trac tuan tu, lua chon va lap. Céu tric tuan tu 1a chudi
cac bude thue hién mot cach ké tiép nhau. Cdu tric lwa chon (hay con goi
13 cdu triic ré nhdanh) cho phép so sanh hai gia tri, sau d6 tuy két qua so
sanh ma dinh ra mot chudi cac budc khac nhau phai thuc hién. Céu tric
lap dugc ding khi qua trinh giai can lip lai mot s6 thao tac cho dén khi
thoa man mot didu kién. Trong thuat giai phirc tap hon mot chut cd thé
thdy cac cdu tric tong quat nay 16ng vao nhau, trong cau trac lap co nhitng
doan gf")m nhitng thao tac tuan ty dugc thuc hién, co nhitng doan xuat hién
su r€ nhanh tuy theo mot diéu kién so sanh nao do.

4.1.3. Thi du tng dung thuit toan céu triic

Bay gid ta tim hiéu phuong phap xdy dung thuat giai theo k¥ thuat
chia khéi va chi tiét hoa ting khdi, phan tich cdu tric thuat giai thong qua
moét thi du cu thé vé bai toan phan tich cac s6 liéu thuc nghiém.

1) Phat biéu bai toan: Xéac dinh gia tri 16n nhat, nho nhét va bién do
cac gia tri cta tap s liéu quan tric.

2) M6 ta dit lidu vao va ra: Dit liéu vao 13 mot chudi cac sb liéu quan
tric. Pau ra 1a tri cuc dai, cuc tiéu va bién do cac gia tri.

3) Tinh thir véi tap sb liéu quan tric sau:

Chudi sd liéu thir:

40.56
55.92
66.31
58.35
62.88
41.99
49.70
53.21

Thuyc hién tim trj cuc dai nhu sau: Trude hét so sanh sb thir nhat cia
chudi véi sb thtr hai dé xac dinh s6 16n hon, coi 1a cyc dai tam thoi. Bay
gidy xét 86 thir ba va so sanh né voi cyc dai tam thoi. Néu cuc dai tam thoi
16n hon, ta xét t6i s thir tu; nhung néu sb thir ba 16n hon cuc dai tam thoi,
ta thay thé s6 d6 vao cuc dai tam thoi. Tiép tuc qua trinh nay véi toan b
chudi s6 liéu s& din t6i két qua 1a cuc dai tam thoi chinh 1a tri cuc dai trong
ca chudi. Mot qua trinh tuong tu s& cho phép tim cuc tiéu. Vai tap sb lidu
dang xét, két qua la:

Gia tri cuc dai = 66.31
Gia tri cuc tiéu = 40.56

Tinh bién do bang hiéu giita cuc dai va cuc tiéu = 66.31 — 40.56 =
25.73

4) Xay dung thuat giai: Khai quat lai cac budc thuc hién ¢ budc (3) ta
c6 thé chia bai toan thanh ba khdi:

- Poc sb liéu va xac dinh cac tri cuc dai va cuc tiéu

- Tinh hiéu giita cuc dai va cyuc tiéu dé nhan bién do

- In cuc dai, cuc tiéu va bién do

Véi thi du ndy, ta chi tiét hoa cach giai bang gia trinh. RS rang khoi
thir nhat doi hoi phai chi tiét hoa nhiéu hon nita, vi n6 vira bao gém ca viéc
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chon tri cuc dai, cuc tiéu xuAt phat, vira bao gém cd qua trinh 1ap (lap dé
doc sb liéu va lap dé cap nhat cuc tri khi cén). Cuc dai va cuc tiéu xuét
phat thuong dugc gan bang gia tri cta quan trac thi nhat, do d6 ta doc mot
s6 lidu dau dé gan cho chung. Sau d6 ta doc sb thtr hai va di vao vong lap.
"Ching nao sb khong phai la zero", ta cép nhat tri cuc dai va cuc tiéu néu
can thiét. Bay gio ta md ta nhitng budc da du chi tiét niy bang gia trinh
nhu sau:

Gia trinh: Doc s6
Cuc dai « S
Cuc ticu <« S6
boc s6
Chirng nao s khong bang zero thi
Néu s6 > Cuc dai thi
Cuc dai « S
Néu s6 < Cuyc tiéu thi
Cuc tiéu <« Sb
boc s6
Bién d0 <« Cuc dai — Cyc ticu
In 'GIA TRI CUC DAI =", Cuc dai

In 'GIA TRI CUC TIEU =", Cuyc tiéu
In 'BIEN DO GIA TRI =", Bién do

Day la mot thuat giai don gian. Chi co mot khdi thir nhat can chi tiét
hoa. Thay rang khi thuat giai da chi tiét hoa téi mac nhu vay, thi viéc

chuyén thanh chuong trinh Fortran s& khong con 1a van dé kho khan. Trong
cac muc tiép sau, ta s& nghién ctru cc 1énh Fortran chuyén tro gitp cho
viéc thiét ké cac cau trac diéu khién ctia bai todn nay va nhiéu bai toan
tuong tu.

4.2. Céu tric IF va cac 1énh twong \ing

4.2.1. Biéu thirc logic

Biéu thuc logic dugc tao boi cac todn tir quan hé:

.EQ. bing .NE. khong bing
.LT. nho hon .LE. nho6 hon hoic bang
.GT. 16n hon .GE. 16n hon hoic bang

nbi hai bién s ¢ hai bén.

Tuy theo quan hé giira hai bién s6 d6 ma biéu thirc 16gic c6 mot trong
hai gia tri logic:

ding (.TRUE.) hodc sai (.FALSE..).

Thi du, xét biéu thirc A .EQ. B trong d6 A va B 1a cac bién s thuc.
Néu gid tri cia A bang gia trj ctia B thi biéu thirc 16gic s& co gia trj 1a ding
.TRUE.. Néu khong thi biéu thirc c6 gia tri la sai .FALSE.. Tuong ty, néu
X bang 4,5 thi biéu thire X .GT. 3.0 c6 gia tri bang ding .TRUE..

Ta c6 thé ndi hai biéu thirc 16gic bang mot trong cac todn tir logic
.OR. va .AND. thanh mot biéu thire [égic két hop.

Khi hai biéu thirc 16gic ndi véi nhau boi .OR. thi biéu thirc 1ogic két
hop s& c6 gia trj 1a dung néu mot hodc ca hai biéu thirc co gia tri 1a dung.
Ta c6 thé goi .OR. 1 toan tir cong 1ogic.
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Khi hai biéu thirc ndi v6i nhau boi .AND. thi biéu thirc két hop c6 gia
trj dting chi khi ca hai biéu thirc c6 gia tri 1a dung. Ta c6 thé goi toan tir
.AND. la toan t nhan l6gic.

Toén tir NOT. c6 thé dung trudc biéu thirc 16gic va doi gia tri ciia no
thanh gia tri nguoc lai. Thi du, néu A. GT. B 1a dang (gié tri bang .TRUE.)
thi .NOT. A. GT. B la sai ((FALSE.).

Mot biéu thirc 16gic c6 thé chira nhidu toan tir 16gic, thi du nhu trong
biéu thirc sau:
NOT. (A .LT. 15.4) .OR. KT .EQ. ISUM
Quyén wu tién tir cao nhat xubng thap nhit 1a

.NOT., .AND. va .OR.

Trong biéu thuc trén, biéu thac A .LT. 15.4 s& duoc udc luong trudce
tién, sau d6 gia tri cia n6 ((TRUE. hoac .FALSE.) duoc ddi nguoc lai. Gia
trj ndy s& dugc xét cing voi gia tri cia KT .EQ. ISUM. Thi du, néu A 1a
5.0, KT 14 5 va ISUM la 5, thi biéu thirc bén trai cua toan tir .OR. co gia tri
sai .FALSE., biéu thirc bén phai co gia tri dang .TRUE. va toan bg biéu
thire s€ co gia tri 1a dang .TRUE..

Gia trj ciia biéu thirc 16gic co thé duge gan cho bién logic bang 1énh
gan giong nhu 1énh gan dung véi cac bién s va biéu thire s, thi du:

LOGICAL DONE, OK

DONE = .FALSE.

OK =DONE .AND. I .GT. 24

Khi so sanh hai biéu thirc 16gic hay hai bién 16gic c6 twong duong
nhau hay khong, trong Fortran khong dung céc toan tir quan hé nhu khi so
sanh hai biéu thtc sd, ma dung cac toan tir 16gic .EQV. va .NEQV..

Bang 4.2. tom tit quy tic wdc lugng cia cac toan tir 16gic cho moi
truong hop co thé xay ra.

Béang 4.2. Cac toan tir logic

A B .NOT.A | A.AND.B A.OR.B A.EQV.B A.NEQV.B
False | False True False False True False
False | True True False True False True
True | False False False True False True
True | True False True True True False

Khi céc toan tt sb hoc, quan h¢ va 16gic cung c6 mat trong mot biéu
thire thi cac toan tir s6 hoc thuc hién trudce tién; sau do céc toan tir quan hé
dung dé phat sinh cac gia tri TRUE hodc FALSE; va cac gia tri nay dugc
danh gia bang cac toan tir 16gic theo thtr ty wu tién NOT., .AND., va .OR..
Céc quan h¢ .EQV. va NEQV. dugc thuc hién sau cung.

4.2.2. Lénh IF logic

1) Céc 1énh IF logic co thé c6 mot sb dang st dung. Dang thu nhét goi
1a Logical IF viét nhu sau:

IIF (Biéu thirc logic) Lénh thuwc hién|

Theo 1énh nay, néu biéu thuc 16gic ¢ trong cip diu ngodc don c6 gia
tri True thi thuc hién 1énh nim trén cung dong voi biéu thue logic, néu
biéu thirc 16gic co gia tri False thi khong thuc hién 1énh cing dong ma
chuyén ngay t6i 1énh tiép theo phia duéi trong chuong trinh. Chu ¥ ring
1&énh thyuc hién ghi sau biéu thirc logic co thé 1a mot trong nhiing lénh tinh
todn (gan), Xuét, nhédp dir ligu..., nhung khong thé 1a mot 1énh IF khac.
Biéu thirc 16gic bao gid ciing phai dit trong cip ddu ngodc don. Thi du,
nhitng 1&€nh IF sau day la nhiing 1énh ding:
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IF (A. GT. 0.0) SUM = SUM + A
IF (TIME .GT. 1.5) READ *, DIST

2) Dang thir hai goi 1a Block IF: Néu biéu thirc 16gic c6 gia tri True
méy thyc hién cac 1énh tir 1énh 1 dén 1énh 7, sau d6 chuyén t6i 1énh tiép
sau END IF. Néu biéu thirc 16gic c6 gid tri False, diéu khién chuyén ngay
xudng 1énh ding sau END IF:

IF (Biéu thiic l6gic) THEN
lénh 1
lénh n

END IF

3) Dang thir ba goi 1a dang IF — ELSE: Khi biéu thic 16gic c6 gia tri
True céc 1énh tr 1 dén n duoc thuc hién, néu biéu thirc logic c6 gia tri
False c4c 1énh tir 7+ 1 dén m duoc thyuc hién:

IF (Biéu thitc logicy THEN
lénh 1

lénh n
ELSE
lénh n+1

lénh m
END IF

4) Dang tht tu goi 1a IF — ELSE IF: Néu biéu thtrc 16gic 1 ¢6 gia tri
True thi loat cac 1énh tir 1 dén m duogc thuc hién; néu biéu thirc 16gic 1 co
tri False, biéu thuc logic 2 co6 tri True thi loat 1énh tor m+1 dén n thuc

hién; néu cac biéu thirc 16gic 1 va 2 1a False va biéu thie 10gic 3 True thi
cac 1énh tr n+1 t6i p thuc hi€n. Néu khong mot biéu thirc 16gic nao co
gia tri True thi chi c6 cac Iénh tr p+1 t61 ¢ dugc thyc hién. Trong thyc té
ta c6 thé cau tao s6 nhanh ELSE IF nhiéu hon hodc it hon, chir khong nhét
thiét chi 1a hai nhanh nhu da viét dudi day:

IF (Biéu thiic l6gic 1) THEN
lénh 1

lénh m
ELSE IF (Biéu thirc logic 2) THEN
lénh m+1

lénh n
ELSE IF (Bbiéu thiic l6gic 3) THEN
lénh n+1

lénh p
ELSE

lénh p+1

lénh q
END IF

Thi du 1: Si dung cdc lénh IF légic dé diéu khién ré nhdnh. Lap
chuong trinh gidi hé phuong trinh bac hai

ax’> +bx+c¢=0 (cac hé s6 a,b,c nhép tr ban phim, a #0).

Ta c6 thé cu thé hoa thuat giai cua bai toan nay bang luu dd nhu trén
hinh 4.1. Ttr d6 viét ma ngudn cta chuong trinh Fortran nhu dudi day.
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Bit dau

In ‘Nhap HS’
Poc a, b, ¢

Tinh A

B

b

In V6 nghiém’

l
iIn-b/(2a); A=‘/Z
a=2a

In(-b+A)/a
In(-b- A) /g

ﬁ

Hinh 4.1. Luu dd thuat giai bai toan cta thi du 1

PRINT *,'HE SO A BANG'
READ *, A

PRINT *,'HE SO B BANG'
READ *,B

PRINT *,'HE SO C BANG'
READ *,C

DELT = B**2 —4.*A*C

IF (DELT .LT. 0.) THEN

PRINT *,' PHUONG TRINH VO NGHIEM'

ELSE IF (DELT .EQ. 0.) THEN
PRINT 5,-B /(2.0 *A)
5  FORMAT (1X, 'NGHIEM KEP BANG', F10.2)

ELSE
DELT = SQRT (DELT)
A=2.%A

PRINT 7, (-B+ DELT)/ A, (-B - DELT)/ A
7 FORMAT (1X, 'HAI NGHIEM: X1 =",
F10.2,5X,'X2 =", F10.2)
END IF
END

4.2.3. Lénh IF sb hoc

Lénh IF s6 hoc cho phép thyuc hién r& nhanh chuong trinh thanh ba
nhanh tuy thude vao gia tri cua biéu thirc sb hoc, dang téng quat cua lénh
nay viét nhu sau:

IF (Biéu thirc s6 hoc) ny,n,,n|

trong do6 n,, n,,n; — nhan cua cac 1énh thuc hién. Néu biéu thirc s6 hoc ¢6
gia tri am thi diéu khién dugc chuyén t6i 1énh c6 nhan 1a »,, bang khéng —
nhdn n,, va duong — nhan n,.
Thi du, theo 1énh
IF (I —10) 4,8,7
néu 7 <10 diéu khién chuyén dén 1énh c6 nhédn 1a 4, néu 7 =10— chuyén

dén nhan 8 va néu 7 >10— chuyén dén nhan 7.
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Trong 1énh

IF (X-3.5) 3,6,6
khi X >35 diéu khién chuyén téi 1énh c6 nhan 1a 6, khi X <35 diéu
khién chuyén t6i 1énh c6 nhan 1a 3.

Thi du 2: Ding Iénh IF s6 hoc dé thiét ké vong lip. Viét chuong
trinh tinh va in gia tri ham
f(x)= e™ cos tx+1),
trong d6 x bién thién tir 1 d&én 3 véi bude 0,1 va £ =0,1.

Luu db giai bai toan nay tham khao trén hinh 4.2.

Bt dau

(_.

T=0.1
X=1.0

Tinh F

X=X+0.1

b5 Bh

Hinh 4.2. Luu d thuat giai bai toan cua thi du 2

T=0.1
X=1.0
12 F=EXP (- X **3)* COS (T* X+ 1)
WRITE (6,9) X, F
9 FORMAT (F5.2, E12.2)
X=X+0.1
IF (X -3.0) 12,12,4
4 STOP
END

4.2.4. Lénh chuyén diéu khién vé diéu kién GO TO

Lénh nay co6 dang

trong d6 n— nhan cta 1énh ma diéu kién can chuyén t6i.

Lénh can chuyén t6i nhat thiét phai c6 nhan. Ngoai ra trong chuwong
trinh khong thé c6 nhimng 1énh c6 cing nhin nhu nhau. Lénh GO TO c6 thé
chuyén diéu khién toi bat ky 1énh thuc hién nao dimg truée hodc ding sau
1énh GO TO. Thi du:

GOTO 5 7 I=1+1
X (D=Y (I)
5 X=X+10 GO TO 7

Thi du 3: Viét chuong trinh nhap » phén tir cia mang mot chiéu X,
sap xép lai cac phan tir mang d6 theo thir ty ting dan va in ra man hinh.
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REAL X (20), TG
INTEGER N, 1, J,K

N=10

PRINT * ,'NHAP CAC PHAN TU MANG'
1=0

I=1+1

PRINT *,'PHAN TU ', I

READ *, X (I)

IF (I.LT.N) GOTO 7

C Sép xép mang X theo thi tu ting dan

I=1
K=1

J=1+1

IF (X (J) LT.X (K)) K=1
J=J+1

IF (J LE.N) GOTO 1

TG = X(I)

X(I) = X(K)

X(K)=TG

[=1+1

IF (I. LT. N) GOTO 2

C Lan luot in cac gia tri cua mang X da sap x&p

=1
PRINT 8, X(I)
FORMAT (F12.2)
I=1+1

IF (I.LE. N) GOTO 3
END

4.2.5. Lénh GO TO tinh toan

Lénh GO TO tinh toan dung dé thuc hién chuyén diéu khién toi mot
trong sb nhiing Iénh c¢6 nhan dugc liét ké trong 1énh GOTO tuy thudc vao
gi4 tri ctia mot bién trong 1énh. Dang téng quat ciia 1énh nhu sau:

(GO TO (n,n,....m,), i|

trong d6 n,,n,,..., n, — cac nhan cua nhiing lénh thuc hi¢n, i— bién
nguyén khong chi s6. Theo 1énh nay, didu khién duoc chuy?:n to1 mot trong
cac lénh n,,n,,...,n, tuy thugc vao gia tri cia i, cu thé khi i=1 diéu
khién s& chuyén t6i 1énh c6 nhin n,, khi i =2— nhén n,, ..., khi i=m-
nhin n, . Néu gia tri cia i nam ngoai khoang 1<i<m thi diéu khién
chuyén xudng 1énh dimg sau 1énh GO TO dé thuc hién.

Thi dy, theo 1énh

GOTO(17,2,115,19), KA
khi KA = 1 diéu khién chuyén t6i 1énh c6 nhan 1a 17, khi KA = 2 diéu
khién chuyén téi Iénh cé nhén lé} 2, khﬂi KA = 73 diéu khién chuyén tgi 1énh
c6 nhan 1a 115 va khi KA = 4 diéu khién chuyén téi lénh c6 nhan 1a 19.

Thi du 4: Ung dung lénh GOTO tinh todn. Viét chuong trinh tinh
gia tri cua da thirc Lejandre voi x = 0,4 theo cong thirc
1 khi ¢=0
x khi (=1
P,(x)= %(3)8—1) khi (=2

%(5;;3 —3x) khi /=3

REAL X, P
INTEGER L, I
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X=04
L=0
28 I=L+1
GO TO (12, 17,21,6), 1
12 P=1.0
GO TO 24
17 P=X
GO TO 24
21 P=0.5%(3.0*X **2—1.0)
GO TO 24
6 P=0.5%(50*X**3-3.0*X)
24 WRITE (*,8) L,P
8 FORMAT (I3, F12.5)
L=L+1
IF (L - 3) 28,28, 30
30 STOP
END

Thi du 5: Sdp xép danh sich. Viét chuong trinh nhap ho tén va
diém ba mén hoc ciia nhém gdm 7 sinh vién. Tinh diém trung binh cong
ba mén hoc. In bang c6 ti€u dé va cac cot thtr tu, ho tén, diém ba mon va
diém trung binh, ghi cha xép loai theo diém trung binh: trung binh < 6.0,
kha 6+8,9, gidi >9,0. Danh sach xép theo thir tu tir cao xuéng thép dua
theo diém trung binh.

PARAMETER (N = 15)
INTEGER 1,7J,K, DI (50), D2 (50, D3 (50), ID
REAL D, TB (50)

CHARACTER * 20 TEN (50) , TENTG

C Nhap ho tén, diém thi va tinh diém trung binh

1=0

I=1+1

PRINT *,' NHAP SINH VIEN ', I
READ (*, '(A20)") TEN(I)

READ *, D1 (I), D2 (I), D3 (I)

TB (I) = (D1 (I) + D2 (I) + D3 (1)) / 3.0
IF(I.LT.N) GOTO7

C Sép xép danh sach theo thir tyr diém trung binh giam dan

=1
K=1I

J=1+1

IF (TB(J) .GT. TB(K)) K =1
J=J+1

IF (J .LE.N) GO TO 1
TENTG = TEN (I)

TEN (I) = TEN (K)

TEN (K) = TENTG

ID = DI (I)

D1 (I)=D1 (K)

D1 (K)=ID

ID = D2 (I)

D2 (I) = D2 (K)

D2 (K)=ID
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ID = D3 (I)

D3 (I) = D3 (K)

D3 (K)=ID

D=TB ()

TB (I) = TB (K)

TB (K)=D

[=1+1

IF (I.LT.N) GO TO 2

C In tiéu dé danh sach 1én man hinh

PRINT 100
100  FORMAT (21X, 'BANG DIEM'/, 1X,'TT', 7X,
'HO TEN' ,9X , 'D1 D2 D3 TB XEP LOAI'/)
C In tung sinh vién theo danh sach
60 FORMAT (1X, 12, 1X, A20, 13, 13, 13, F5.1, 1X, 'GIOI')
50 FORMAT (1X, 12, 1X, A20, I3, I3, I3, F5.1, 1X, 'KHA")
40 FORMAT (1X, 12, 1X, A20, 13,13, 13, F5.1, 1X,
[ "TRUNG BINH')
I=1
3 IF(TB(I).LT.9.0) THEN
IF (TB (I) .LT. 6.0) THEN
PRINT 40, I, TEN (I), D1 (I), D2 (I), D3 (I), TB (I)
ELSE
PRINT 50,1, TEN (I), D1 (I), D2 (I), D3 (I), TB (I)

END IF
ELSE
PRINT 60,1, TEN (I), D1 (I), D2 (I), D3 (I), TB (I)
END IF
I=1+1
IF (I. LE.N) GO TO 3
STOP
END

Thi du 6: Viét chwong trinh tinh tich phin xdc dinh:
b
I= J. x% sinx
a

theo cong thirc hinh thang véi sai $6 £=0,0001; a,b— cho trude.

Goi y: O budc xap xi dau, xem sd hinh thang con 7 =1, tich phan
béng

S =050, +y,)(b—a).
Budc xap xi sau ting s6 hinh thang con n thém 1 va tich phan bang
(hinh 4.3)
Sy = Z 0.5 +Yin) (X — ;)

Tiép tuc ting n dén khi |S1 -5, |<g.
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Y2
N1

----- Z Hinh 4.3. Minh hoa so d tinh
%/ gan dung tich phan xac dinh
X =a x, x,=h theo phuong phap hinh thang

EPSIL = 0.0001

A=0.0

B =3.141593

S1=0.5* (A ** 2 * SIN (A) + B ** 2 * SIN (B)) * (B-A)

SOHINH = 2.0

DX = (B-A) / SOHINH

HINH = 1.0

X1=A

Y1 =X1**2*SIN (X1)

$2=0.0

X2 = X1+ DX

Y2 = X2 ** 2 * SIN (X2)

S2 =82 +0.5%(Y1 + Y2) * DX

IF (HINH .LT. SOHINH) THEN
HINH = HINH + 1.0
X1=X2
Y1=Y2

GOTO 5
END IF
IF (ABS (S2-S1) .GT. EPSIL) THEN
SOHINH = SOHINH + 1.0
S1=52
GOTO 7
END IF
PRINT 3, S2
3 FORMAT (1X, 'TICH PHAN BANG', F15.4)
END

Thi du 7: Vong ldp dé tinh tong chudi. Binh phuong cua sin cua goc
x tinh theo cong thirc chudi nhu sau:

sinx=x" —

23x4 25x6 i(_l)nH 227171 x2n
n=l

+ - =
41 " 6! (2n)!

Hay viét chuong trinh doc vao mot goc x bang do, doi ra radian, tinh
va in ra bang so sanh két qua tinh sin® x theo cong thirc ndy v6i nhimg sé
sO hang chudi n 1é tir 1 dén 15. Thay rang s6 hang dau khi n=1 la x?,
X A < A M A 7 A . - 2 ?
moi s0 hang ti€p sau bang so hang trudc nhan voi L
n(2n-1)

Trong thi du nay, ta ing dung phuong phap chia khdi bai toan va chi
tiét hoa timg khdi nhu da trinh bay trong muc 4.1 dé xay dung thuét gidi va
dién dat thuat giai 6 bang luu dd, sau d6 din chwong trinh Fortran.

Thay rang bai toan c6 thé chia thanh ba khdi sau:

Khéi 1: Nhap gia trj goc x .

Khéi 2: In tiéu dé cua bang két qua.
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Khéi 3: Tinh gia trj sin® x theo cong thirc chudi va in ra két qua khao
sat voi s6 s6 hang chudi tir 1 dén 15.

Bay gid ta phén tich chi tiét timg khdi dé dan luu d6 thuc hién trong
mdi khéi.

Thay rang khoi 1 ¢6 thé chi tiét hoa thanh ba budc con: Vi cong thirc
khai trién chudi trén dy hoi tu nhanh ddi v6i nhitng géc x nho, do d6 néu
x nam trong khoang:

90 < x <180 ta thay bang goc 180 —x,
néu x nam trong khoang:

180 < x <270 ta thay bang goc x—180,
néu x nam trong khoang:

270 < x <360 ta thay bang goc x —360.
Sau d6 d6i x thanh radian (hinh 4.4).

oo e o e e e e e e e e e o e e e o e o

Khai 1
oo

X —TX\L— 360 '

X=X-180| |X=180-X

y

X =X*3.1415/180

/ In tiéu dé bang /

)

/ In tiéu dé cot /

Hinh 4.5. Luu dd khéi 2 (thi du?7)
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Ta thay khdi 2 chi gém hai viéc tudn ty 1a in dong tiéu dé cua bang
khao sat, in cac tidu dé dau bang (hinh 4.5).

S =S+ THEM

4

N 1é

T

y
A

N=N+1

THEM = THEM *2 * X?/ (N* (2N-1)

o]

Hinh 4.6. Luu db khdi 3 (thi du 7)
, Khéi 3 1a phtrc tap nhét qcakm dugc chi tiét hod mot cach tdi da. Ta thdy
khoi nay gdm cac budc cu thé sau:
e Gan 0 cho bién S (gi4 tri khéi tao cua sin® x can tinh).
e Gan 1 cho N (bét dau xét sb hang thir nhit).

e Gan x? cho bién THEM (gia tri ctia s6 hang thir nhat).
e Chung nao N <15 thyc hién tudn tu 4 bude sau:
¢ Cong sb hang (THEM) vao bién S.
¢ Néu N léingiatri N, S, sin’ x (tinh theo ham chuan).
¢ Tang thém 1 don vicho N.
. Lk 3 . A C e —2X°
¢ Tinh lai bien THEM bang cach nhéan chinh né voi ———.
N(2N -1)

Gia trinh nay tuong duong v6i luu d6 khéi trén hinh 4.6.

Nhu vy, ta dd chi tiét hoa tat ca cac budc trong ba khdi dudi dang
cac luu dd. Cong viéc con lai don gian la gén co hoc ba luu d6 lai ta duoc
lwu d6 chung cta toan thuat toan. Tir d6 dé dang chuyén sang chuong trinh
Fortran dudi day:

PRINT *,' HAY CHO MOT GOC BANG DO'
READ *, X

IF (X .GT. 90.0) THEN
IF (X .GT. 270.0) THEN

X =X -360.0
ELSE IF (X .GT. 180.0) THEN
X=X -180.0
ELSE
X =180.0 - X
END IF
END IF
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X =X *3.141593/180.0
PRINT 2
2 FORMAT (1X, 35H KHAO SAT CONG THUC BINH

PHUONG SIN //, 1X, 2HN, 17H THEO CONG THUC,
17H THEO HAM CHUAN)

S=0.

N=1

THEM = X ** 2

5  S=S+THEM

IF (MOD (N, 2) .EQ. 1) PRINT 4, N, S, SIN (X) ** 2
4 FORMAT (I1X,12,2F17.7)

N=N+1

THEM = — THEM * 2.0 * X**2 / (N * (2 * N —1))

IF (N .LE. 15) GO TO 5

END

Thi du 8: Ni suy tuyén tinh chudi so lieu quan tric. Gia st c6
nhitng s6 lieu quan tric vé nhiét d6 nude bién tai cac tﬁng sdu o diém co
toa d6 120°KD-20°VB duoc cho trong bang 4.3. Lap chuong trinh nhép
nhitng s6 lidu nay va ndi suy gia tri nhiét d6 cho mot do sau bat ky nhép tr
ban phim, thong bao 1én man hinh két qua noi suy duéi dang nhu sau:

DOSAU=...M

NHIET DO = ..... DO C

Phan tich bai toan nay, ta thdy c6 thé chia n6 thanh ba khéi: 1) Nhap
tr ban phim mot gié tri do sau tai do can noi suy nhiét do; 2) Nhap s6 liéu
vé do sdu va nhiét do vao may tinh; 3) Noi suy gia tri nhiét do tai do sau

can tim va in két qua 1én man hinh.

Khdi thir nhét rit don gian va quen thudc. Pé thuc hién khdi thi hai ta
t6 chirc mot vong 1ap dé tuan tu nhap do sdu va nhiét do tai cac diém nut
(xem luu d6 cta khdi 2 trén hinh 4.7).

Bang 4.3. Phan bd nhiét d6 nude bién (°C) theo do sau (m)

b6 sau 0 5 10 20 30 40 50 60
Nhiét do | 24,31 | 24,26 | 24,20 | 24,18 | 24,13 | 24,05 | 23,98 | 23,89
D6 sau 70 80 90 100 120 140 160 180

Nhiét do | 23,87 | 23,57 | 23,14 | 22,74 | 21,31 | 20,03 | 18,49 | 17,58

D6 sau 200 | 220 240| 260 | 280 | 300 350 | 400

Nhiét do | 16,66 | 15,61 | 14,73 | 13,97 | 13,47 | 12,93 | 11,40 | 10,18

D6 sau 500 | 600| 700| 800 | 900 | 1000 | 1200 | 1400

Nhiétdd | 9,39 | 8,56 | 8,49 | 7,83 | 7,27| 6,71 | 6,16 | 5,44

Doc H (K)
Doc T (K)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Hinh 4.7. Luu d6 khéi 2 (thi du 8) -
nhap chudi do sau va nhiét do

1
1
1
1
1
1
oo
(NS
1
1
I
1
1
1
1
I
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Bay gid ta cu thé hoa thém khéi thir 3 va sau d6 dan chwong trinh
Fortran hoan chinh cia bai toan nay.

Nhu d3 thdy, cic gia tri quan tric nhiét d6 dugc cho chi tai 32 d6 séu
goi la 32 diém nat. Mudn noi suy gia tri nhiét do tai do sau bat ky ta can
tim xem d9 sau d6 nam giita hai nt nao. Goi do siu cin ndi suy nhiét do 1a
h, . Gia st d§ sau nay nam gitra cac d¢ sau nut h; va h,,,, tic thoa man
bét dang thuc kép:

h,<h,<h

i+l >

trong d6 i c6 thé bién thién tir 1 dén 31. Nhu vay, dé tim i, ta phai gia sir
i =1 va kiém tra bt dang thtrc kép trén ddy. Néu bat ding thirc khong thoa
man, thi ta tang i 1én mdt don vi va tiép tuc cho t6i khi bat déng thirc thoa
man.

TO =T(I) + (T(I +1)-T(l)) x (HO - H(I)) / (H(l +1)-H(1))

1

1

1

|

1

1

1

1

! F
1

1 [
1

1

1

1

|

1

1

1

Hinh 4.8. Luu db khi 3 (thi du 8) - ndi suy gia tri nhiét do va in két qua

Khi tim dugc i, gia tri £, can ndi suy co thé tinh theo cong thirc ndi

suy tuyén tinh nhu sau:

(g —t) (hy—h)
h h. '

i+~ 1Y

Tt ca nhitng diéu vira phan tich dugc thé hién trén luu db khdi ¢ hinh
4.8. Dudi day la chuong trinh cia bai toan

INTEGER N, I, K
REAL HO, TO, H (40), T (40)

C In 101 nhic va nhép do sau can ndi suy nhiét do
PRINT * ' NHAP DO SAU XAC DINH NHIET DO'
READ *, HO

C In 101 nhic va nhap 32 cap gia tri d6 sau va nhiét do
N=32
K=1
5 PRINT *, * NHAP DO SAU VA NHIET DO TANG °, K
READ *, H(K), T(K)
K=K +1
IF (K .GT.N) GOTO 4
GOTO 5

C Noi suy gia tri nhi¢t d6 tai d6 sau HO
4 I=N-1
IF (HO .GT. H(N)) GOTO 1
I=1
2 IF (HO .GE. H (I) .AND. HO .LE. H (I+1)) GOTO 1
I=1+1
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GOTO 2

1 TO=T®I) + (T(I+1)-T (I))*(HO-H(T)) / (H(I+1)-H(I))
PRINT 3, HO
PRINT 6, TO

3 FORMAT (1X, ‘DO SAU = °, F6.1, * M’)

6 FORMAT (1X,’NHIET DO = ¢, F5.1,” DO C’)
END

Qua thi du & myc 4.1.3 va nhimng thi du & chuong nay ta thiy viéc ap
dung quy trinh 5 budc giai bai toan va chién luoc chia khéi va chi tiét hoa
ting khéi dé phat trién thuat giai 1a mot cong cu 1ap trinh rat hiéu qua. Bai
toan du 16n, ¢ cAu tric phirc tap ciing tré nén sang to, truc quan.

Tir thoi diém nay sinh vién can rén luyén cho minh thoi quen ap dung
phuong phap trén ngay ca voi nhitng bai tap don gian ciing nhu véi nhitng
bai toan twong dbi phuc tap khi thiét ké thuat giai. Con chon cong cu gia
trinh hay luu dd 1 tuy thich.

1. Hay thé hién ‘br:ing gia trinh hodc ll‘xu d thuat toan sap xép cac phan
tr cia mang mdt chiéu theo thir tu gidam dan.
2. Cho cac gia tri:
A=22 B=-12 1I=1 DONE=.TRUE.
Xac dinh gia tri cta cac biéu thirc 16gic sau day:
1) A.LT.B 2) A —-B.GE. 6.5
3) I.NE. 54) A+B.GE.B
5) I.LE.I-5 6) NOT. (A .EQ. 2 * B)
7) (A .LT. 10.0) .AND. (B .GT. 5.0)

8) (ABS (I) .GT. 2) .OR. DONE
9) A .LT.B .NEQV. DONE

3. Viét chuong trinh tinh gié tri ciia y theo cong thirc

B x* khi x<0;
4 x* khi x>0,

véi x cho trudce.

4. Viét chuong trinh doc tir ban phim mot tri s6 nhiét do Celsius, liét
ké trén man hinh ba phuong 4n chuyén dbi: sang do Fahrenheit, Kelvin va
Rankin. Theo ngudi ding chi dinh phurong an chuyén di ma in ra nhiét do
d3 cho va két qua chuyén dbi kém cac ky hiéu nhiét do tuong ung. Cac
cong thire chuyén doi nhu sau:

T.=T, —459,67°R

T, :%TC +32°F
9
TR :gTK

15
5. Viét chuong trinh tinh tich phan 7= _[ y(x)dx v6i ham y(x) cho
1

dudi dang bang cac gia tri thuc nghiém nhu trong bang 4.4.
Bang 4.4

Lo 2,1 3,0 39 48 62 71 78

33 47 73 87 11,3 12,7 153 16,7

94 10,1 11,3 12,1 13,5 13,9 15,0
19,3 20,7 23,3 24,7 27,3 28,7 313

=R R

6. Viét chuong trinh cho phép doc vao tir ban phim mét trj sé cua x
va xac dinh tri sO ctia ham y bang cach ndi suy tuyén tinh theo bang gia tri
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thuc nghiém (thi du bang 4.4).

7. Hé sb nh6t phan tir (g-ecm™-s7™) clia nudc bién phu thude vao
nhiét d6 ¢ (°) va d6 mudi S (%o) theo bang 4.5. Viét chwong trinh ndi suy
tuyén tinh bang nay cho mot cip tri s6 bat ky cua ¢° va .

8. Viét chuong trinh tinh s6 7 theo cong thirc khai trién chudi sau day
v6i sai s6 khong qua 0,0001:

T I 1 1 1

—=l-at=—=+—=...

4 357 9
Bang 4.5

Do mubdi  0° 5° 10° 15 20° 25°  30°
0 17,94 15,19 13,10 11,45 10,09 895 8,00
5 18,06 15,28 13,20 11,54 10,18 9,08 8,09
10 18,18 15,39 13,28 11,68 10,27 9,18 &,17
15 18,30 15,53 13,41 11,77 10,40 9,26 827
20 18,41 15,66 13,57 11,90 1047 9,35 8,34
25 18,53 15,79 13,73 12,03 10,58 9,48 843
30 18,64 15,93 13,84 12,12 10,68 9,58 8,52
35 18,83 16,07 14,00 12,23 10,82 9,67 8,59

9. Viét chuong trinh cho phép lién tuc nhap tir ban phim hai sb
nguyén bat ky, tim va in 1én man hinh uéc sO chung 16n nhat cta nhiing s6
d6 duoi dang thong bao:

USCLN CUA CAC SO: 36 VA 24 BANG 12
va két thic khi nao ngudi dung nhap vao hai sd bang nhau hodc mét trong
hai s0 bang 1.

10. Lap luu do thuat giai dé giai gan dung phuong trinh x = f(x)

bang phuong phap lip Siedel. Xap xi ban dau X, va sai s6 cho phép &

duoc cho truge. Néu tim duoc nghiém véi d6 chinh xac da cho thi in gia tri
nghiém kém theo s6 bude 1ap, con néu sau 100 lan 1ap ma chua nhéan dugc
nghiém thi thong bao 1én man hinh dong chir 'KHONG T,IM DUOC
NGHIEM'. (Goi y: Theo phuong phap lap Seidel, nguoi ta thé gia tri x,
tuy chon vao biéu thirc f(x) & vé phai cia phuong trinh x = f(x) dé tinh
ra gia tri x, — goi 1a xAp xi béac 1, sau d6 kiém tra néu khac nhau giita x, va
x, 16n hon sai s6 cho phép ¢ thi gia tri x, lai duoc thé vao vé phai va tiép
tuc tinh x, (xdp xi bac 2)..., qua trinh nay tiép dién cho dén khi chénh léch
gitra hai budc xap xi lién nhau khong 16n hon & thi ngudi ta chap nhan gia
tri xap xi cuoi cung lam nghiém cia phuong trinh x = f(x).
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Chwong 5 - Cau truc lap véi lénh DO

Trong chwong 4 da xét sy diéu khién dwoc thyc hién théng qua nhiing
léI‘lh cho phép chuong trinh ,Chf-m nhiing nhé,nh khac nhau dé thyc hién.
Béng thdi‘, ta cf}ng da rpét sO lan su durvlgvkét hop Iénh IF ldgic va 1énh
chuyén diéu khién vo di€u kién GOTO d¢ to churc nhitng vong 1dp dang:

n IF (Biéu thirc I6gic) THEN
Lénh 1
Lénh 2

Lénh m
GOTO n
END IF
CAu triic ndy goi 1a vong lip c6 diéu kién (While Loop): Khi va ching
nao biéu thire 16gic trong Iénh IF c6 gia tri .TRUE. thi nhom Iénh tir [énh 1
dén 1énh m 1an luot thuc hién, nhung [énh GOTO & cudi ludn ludn chuyén
diéu khién 1én nhin » va hinh thanh vong lip. Vong lap nay c6 nhimng dic
diém sau:
1) Trudng hop biéu thirc 16gic c6 gia tri FALSE. ngay tir dau, thi qua
trinh 1ap s€ khong xay ra;

2) Trong nhom 1énh tir 1énh 1 dén 1énh m bén trong vong lip nhat

thiét phai c6 mot 1énh nao d6 1am thay doi gia tri cua biéu thire 16gic thanh
FALSE., vay sb lan 1ap phu thudc vao gia tri khoi dAu cua biéu thirc logic
va su bién ddi gi tri ciia né bén trong chinh vong lap.

Trong bai nay ta xét mot cAu trac lap khac ma diéu kién va s lan lap
duogc xac dinh ngay tir khi bit ddu qué trinh lip véi viée st dung vong lip
DO (DO Loop). Trong chuong tiép sau s& xét mot tinh ning quan trong
ctia vong lap DO, goi 14 vong Ildp dn, dé t6 chirc nhap, xuit cac bién co chi
s6 rat hay gip trong thuc tién.

5.1. Vong lap DO

5.1.1. Ciu phap cia lénh DO va vong lap DO

Dang tong quét ctia 1énh DO nhu sau:

DO 7 ind =ini,lim,inc

trong do hﬁng n 1a nhan cua 1énh két thuc cua vong lap, ind — 1a mot bién
s6 duoc dung nhu 13 chi s6 dém vong 1ap, ini— gid tri ddu gan cho chi sd
dém, lim— gid tri cudi dung dé xac dinh khi nao vong 1ap DO két thic va
inc — gia s6, gia tri dugc cong vao chi sé dém mdi 1an vong lap thuc hién.

Nhirng gia tri du, gia tri cubi va gia sb goi 1a cdc tham s6 ciia vong
ldp. Néu trong 1énh DO khong ghi gia sb thi ngdm dinh 1a 1. Khi gia tri cua
chi s6 dém 16n hon gia tri cudi thi diéu khién duoc chuyén cho 1énh dung
sau lénh két thic vong lap. Lénh két thiic vong lap thuong dung 13 1énh
CONTINUE, c6 dang tong quat 1a

|n CONTINUE]

trong d6 nhan »n phu hop véi nhan ma 1énh DO 6 trén da chi dinh.
Vay dang tdng quat cta vong lip DO c6 thé viét nhu sau:
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DO »n ind =ini,lim, inc

Lénh 1

Lénh m
n CONTINUE

Ta lay thi du giai bai toan tinh téng ctia 50 s6 nguyén duong dau tién

50
>i=1+2+...449+50

i=1

dé minh hoa vong lap DO va so sanh né véi vong ldp While ma ta da xét &
bai trudgc:

Vong lap DO Vong lap While
SUM = 0.0 SUM = 0.0
DO 10 NUM =1, 50 NUM =1
SUM = SUM + NUM 10 [IF (NUM .LE. 50) THEN

10 CONTINUE SUM = SUM + NUM
NUM = NUM + 1
GO TO 10

END IF

Trong vong lip DO trén ddy chi sé dém NUM duoc khoi xudng bang
1. Vong tiép tuc 1ap cho dén khi gid tri cia NUM 16n hon 50. Vi tham s6
thir ba bo qua nén NUM tu dong ting 1én 1 ¢ cudi mdi lan lap. Ta thay
rang vong lip DO viét ngin gon hon vong lip While, nhung ca hai tinh
cling mot gié tri ciia bién SUM. Tuy nhién, trong vong lip While & mdi lan

l3p biéu thic 16gic ludn phai duoc ude lwong lai vi mdi 1an bién NUM
duogc thay boi gia tri méi.. Trong khi d6 ¢ vong lap DO s6 lan lap da duoc
tinh trude trong 1énh DO. Do 1a sy khac nhau co ban cua hai loai vong lap.

Nguoi ta ciing ¢6 thé ding ct phap sau day cho vong lap DO:

DO ind =ini, lim, inc

Lénh 1

Lénh m
END DO

5.1.2. Nhirng quy tic cdu tric va thwe hién vong lip DO

1) Chi s6 dém phai 1a mot bién s6, bién d6 c6 thé 1a kiéu nguyén hoic
thyc, nhung khong thé 1a bién c6 chi sd.

2) Cac tham s ciia vong DO c6 thé 1a hang, bién hay biéu thic
nguyén hodc thyuc. Gia s6 co thé 1a sb duong, s6 am, nhung khong thé bﬁng
khong.

3) Vong DO c6 thé dung bét ky 1énh thuc hién nao khéng phdi la mét
Iénh chuyén diéu khién, lénh IF hay mét Iénh DO khdc 1am 1énh cudi vong.
Lénh CONTINUE la mot 1énh thyc hién chuyén dung lam 1&€nh cudi vong;
mic du co thé dung nhimg 1énh khac, nhung néi chung nén ding lénh
CONTINUE dé chi cudi vong lap mot cach tudng minh.

4) Sy kiém tra két thuc 1ap thuc hién ¢ dau vong lap. Néu gia tri dau
ctia chi s6 dém 16n hon gid tri cudi va gia s6 1a s6 dwong thi su lip khong
dién ra, cac 1énh bén trong vong lip bi bo qua va didu khién chuyén t6i
1énh dimg sau 1énh cudi ctng cua vong lap.

5) Khong duoc thay doi gia tri ctia chi s dém bang mot 1énh nao khac
bén trong vong DO trong khi thuc hién vong lap.
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6) Sau khi vong 13p da bat dau thuc hién thi nhitng thay di cac gia tri
ctia cac tham s6 khong c6 anh hudng gi toi sy lap.

7) Néu gia s6 1a am, su lap s& két thic khi gia tri chi sé dém nho hon
gid tri cudi.

8) Ta c6 thé thoat ra khoi vong DO trude khi nd két thiic 1ap. Khi d6
gia tri cta chi s6 dém s& bang gia tri ngay trudc khi thoat. (Nhung noi
chung khong nén lam diéu nay. Néu ta muén thoat ra khoi vong lip trudc
khi no két thic mot cach tu nhién, thi ta ciu trac lai vong lap theo kiéu
vong lap While dé giit tinh cu triic ciia chuong trinh).

9) Thuc hién xong vong ldp, chi sé dém chira mot gia tri vuot qua gia
tri cudi.

10) Bao gio ciing di vao vong lap théng qua 1énh DO dé vong lap
duoc khoi xudng mot cach dung dan. Khong bao gio duoc dung 1énh GO
TO chuyén tir bén ngoai vao bén trong vong DO.

11) S 1an lap co thé tinh bang cong thirc

{ lim -ini }
- +1
mc

trong d6 ddu ngodc vudng chi sy cit bo thap phan cua thuong s6. Néu gia
tri nay am thi sy lap khong xay ra.

5.1.3. Thi du ung dung vong lap DO
Thi du 9: Lip vong lip bang Iénh DO. Lap bang gi trj cua da thirc
3t> +4,5 trén doan ¢ tir 1 dén 10 v&i bude Ar=1.

PRINT *,' POLYNOMIAL MODEL'
PRINT *

PRINT *,'TIME POLYNOMIAL'

DO151=1,10
POLY = 3. * REAL (I) ** 2 + 4.5
PRINT 10,1, POLY
10  FORMAT (1X, 12, 8X, F6.2)
15 CONTINUE
END

Thi du 10: Tim phén tie cwe dai ciia chudi sé b, b,,...,b,, . Ta giai bai
toan nay theo thuat giai biéu dién boi gia trinh sau:
1) véii tirl dén 10
nhdp b,
2) b, < b
3) v6i i tir 2 d&én 10
néeu b; > b, thi b, <« b
4)in b,
Tir gia trinh nay d& dang chuyén thanh chuong trinh Fortran duéi day:
REAL B(10)
DO21=1,10
READ *, B (I)
2 CONTINUE
BMAX =B (1)
DO3 1=2,10
IF (BMAX .LT. B (I)) BMAX =B (I)
3 CONTINUE
PRINT *,' B MAX ="', BMAX
END
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Thi dy 11: Té chikc vong Iiip vdi buwdc s6 thip phén. In bang gia tri
ham y=sin(x) tai x=0; 0,1; 0,2;...;1. Ta dua ra mot bién nguyén I sao
cho bién nay s& nhin cac gia tri 1, 2,
x=0;0,1; 0,2;...;1. Khido x=0,1G—-1).

.., 11 tuong ung voi

DO 17 I=1,11
X=01*{-1)
Y = SIN (X)
PRINT 10, X,Y
10 FORMAT (20X, F4.2, 10X, E10.3)
17 CONTINUE
END
Hay luu y ring & day ta di tranh st dung vong lap DO véi cac tham
s6 thyuc nhur:
DO 15X=0.0,1.0,0.1
dé phong ngra hién twong cdt trong may tinh. Gia st rang gia tri 0.1 duoc
luu nhu mét gia tri hoi nho hon 0.1 trong hé may tinh dang dung, moi lan
thém 0.1 cho chi sé dém, may c6 thé thém it hon theo dy dinh. Ngoai ra,
trong truong hop nay ta cd the thuc hién 1ap qua mat mot lan theo du dinh
vi gia tri gioi han cudi ciling c6 thé khong chinh xac bang 1.0.

5.2. Vong DO long nhau

Vong DO c6 thé dugc 16ng trong mot vong DO khac, ciing gidng nhu
chu trac IF 1dng trong ciu trac IF khac. Khi 16 chire cdc vong DO long hay
tudn thi nhitng quy tdc sau day:

1) Vong DO 16ng bén trong khong thé dung chinh chi s6 dém cung
v6i vong DO ngoai chira no.

2) Vong DO 16ng phai két thiic bén trong vong DO ngoai.

3) Cac vong DO ddoc 1ap nhau c6 thé dung cung chi sé dém, tham chi
khi chiing cting nam trong mot vong DO ngoai.

4) Khi mot vong DO 16ng bén trong mot vong DO khac, thi vong DO
trong thyc hién tron ven ting lan 1ap 6 vong DO ngoai.

5) Mic du cac vong DO 10ng c6 thé dung cing mot dong 1énh cudi
CONTINUE, nhung ta nén két thic mdi vong bang mot 1énh CONTINUE
riéng biét dé 1am sang rd chuong trinh.

Duéi day din mot sb thi du vé& cac vong DO dung va cac vong DO
sai:

a) Nhitng vong DO dung:
DO 151=1,5 DOI51=1,5
DO10J=1,8 DO10K=1,8

DO5K=2,10,2
10 CONTINUE

5 CONTINUE DO5K=2,10,2
10  CONTINUE cee
15 CONTINUE 5  CONTINUE
15 CONTINUE
b) Nhitng vong DO sai:
DO151=1,5 DO20J=1,5
DO10J=1,8 DO10J=1,8

DO 5K =2,10,2
10 CONTINUE
DO 15K =2, 10,2
DO 15K =2, 10,2

10 CONTINUE

5 CONTINUE ce
15 CONTINUE 15 CONTINUE
20 CONTINUE

47



Thi du 12: Té chivc vong DO long nhau. Viét chuong trinh nhap 15
phan tir cia mang sb thuc X, sap xép lai cac phan tir mang theo thi tw giam
dan va in 1én man hinh cdc mang cii va méi thanh hai cot.

REAL X(15), Y(15)
N=15
DO3 I=1,N
READ *, X (I)
Y[D=X(D
3 CONTINUE
DO2 I=1,N-1
K=1I
DO4 J=1+1,N
IF(Y(K).LT.Y(J) K=1J
4 CONTINUE
IF (K .NE.I) THEN

TG=Y (I)
Y () =Y (K)
Y (K)=TG
END IF
2 CONTINUE
DO7 I=1,N
PRINT 5, X (I), Y (I)
7 CONTINUE
5 FORMAT (1X, 2F10.2)

END
Trong thi dy nay, ta thdy c6 mit ba vong DO doc lap nhau:
DO3I=I,N (dong thu 3)
DO2I=1,N-1 (dong tht 7)

DO71=1,N  (dong thtr 18)

do d6, ching c6 thé dung cting mét chi sé dém 1a bién I. Bén trong vong
DO thit hai, ta thay xuét hién mot vong DO thir tu:

DO 4 J=1+1,N (dong thir 9),
vong DO nay 1 vong DO 1dng, nd phai c6 chi s6 dém riéng va ta dung 1énh
ket thic né 1a 1énh

4 CONTINUE
dé nhan manh sy phan biét voi vong DO ngoai c6 1éng két thic 1a

2 CONTINUE

Thi dy 13: Tinh giai thira. Khi s6 nguyén N khong am, biéu thirc
N! goi la giai thua cia N. Cac gia tri cia giai thura dugc tinh theo quy
luat:

0!=1

1'=1
21=1x2=2
31=1x2x3=6

Gia trj cuia giai thira ciia s6 nguyén N ciing con duge ude lugng bang cong
thirc Stirling c¢6 dang:

N N
N!=+27 N [—j
e
trong d6 e = 2,718282 . Viét chuwong trinh in cac gia trj giai thira cua cac sb
nguyén tir 0 dén 10 theo cach tinh chinh xac va theo cong thirc wéc lwong
cua Stirling.

PRINT 4
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4 FORMAT (1X, 'GIAI THUA CUA CAC SO TU 0 DEN 10'
//1X, T3, N', T12, 'N!', T16, 'STIRLING"S FORMULA' /)
FAC=1.
DO7 1=0,10
IF (I.GT. 1) FAC=FAC *1
PRINT 5, I, FAC, SQRT (2.#3.141593*T)*(I / 2.718282)** |
5  FORMAT (1X, I2, F10.0, F20.0)
7 CONTINUE
END

Trong chwong trinh nay, vi giai thira dugc tinh lién tuc véi cac sb tir 0
dén 10, nén giai thtra cia mot sb sau duge tinh b?mg tich cua sb d6 nhan
v6i giai thira ctia s6 truée no. Hay chii ¥ cach dung diu gach chéo dé tao
xudng dong khi in tiéu dé: hai diu gach chéo dau chi dinh cho 1énh PRINT
in xong dong chir GIAI THUA CUA CAC SO TU 0 DEN 10 thi xudng
dong hai 14n, sau khi in dong tiéu dé cot, dau gach chéo thir ba gay xudng
dong mét 1an dé chuan bi in dit liéu theo dong 1énh in trong vong lip DO.
Cac dac ta T3, T12, T16 trong dong 1énh 4 FORMAT chi dinh xuét chit N
& vitri 3, N! & vi tri 12 va 13, chit STIRLING'S FORMULA bit dau & vi
tri thir 16 ciia dong tiéu dé cot. Két qua xuét ra ciia chuong trinh nay s& c6

dang duéi day:
GIA TRI GIAI THUA CAC SO TU 0 DEN 10
N N! STIRLING'S FORMULA
0 1 0.
1 1 1.
2 2 2.
3 6 6
4 24, 24,
5 120. 118.
6 720. 710.

7 5040. 4980.
&  40320. 39902.
9 362880. 359537.
10 3628800. 3598694.

’ 1‘. Tinh s léq lé}) trong cac tru’(‘)'ng hop dung 1énh DO sau day. Gia
thiét rang cac chi s6 dém la nhiing bién nguyén:
1) DOS5SI=1,8 2) DO 10 COUNT = -4, 4
3) DO10K =15, 3, -1 4)DO 10 TIME =-5, 15, 3
5) DO 10 TIME = 50, 250, 25 6) DO 10 IND =72, 432, 4

2. Xéc dinh gia tri ciia bién nguyén IDEM sau khi nhimg vong DO
dudi day thuc hién xong. Gia sir bién nay dugc gan gia tri khong trude moi
vong lap.

1) DOS5I=1,8 2) DO 5 IDEX =0, 7
IDEM = IDEM + 1 IDEM = IDEM -2
5 CONTINUE 5 CONTINUE

3) DO 5NUM=3g§,0, -1 4) DO5M=5,5
IDEM =IDEM + 2 IDEM = IDEM + (-1) **M
5 CONTINUE 5 CONTINUE

3. Mot hon da duge ném vé6i toc d6 ban ddu v va nghiéng mot goc 0
so v6i mat dat. Néu bo qua luc can ma sat véi khong khi thi khoang cach
d theo chiéu ngang ké tir vi tri ban ddu va do cao & (tinh bang mét) ciia n6
tai thoi gian ¢ (gidy) biéu thi bang cac phuong trinh sau:
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d=vtcosd,
hzvtsinﬁ—%gtz,

trong d6 g— gia tde trong luc (9,8 m/s?). Viét chuong trinh doc vén tde
ban dau va goc va sau do in bang cac khoang cach va do cao cua hon da
v6i thoi gian cach nhau 0,25 gidy cho t6i khi d§ cao tr¢ thanh gia tri am,
tire lac hon dé roi xubéng mat dat.

4. Hay t6 chire lai cac vong lap trong thi du 13 bang cach st dung két
hop 1énh IF 16gic va 1énh chuyén diéu khién v6 diéu kién GOTO. Phan tich
su khac nhau cuia hai cach to chtrc vong lap.

5. Gia str cac gia tri quan tric hai dai lugng x va y dugc cho nhu
trong bang 4.4 (trang 79). Hiy viét chuong trinh tinh cac dic trung thong
ké: trung binh m,,m,, phuong sai D,,D,, do léch binh phuong trung

binh o,,0,, hé sO tuong quan r giira hai dai luong va lap phuong trinh

hdi quy dang:
y=ax+b,
trong do:
Oy
a=—>r, b=my—amx,
O-x
n n
2% 2%
mx:izl ’ Dx:izl _mi’ Gx:\/D_x
n n-1
n n
> > yi
my,=t—, D =H—-mg, O'x:\/D_x

n
Z X;Yi
i=1

n—1

0,0,

-m,m,

=
6. Viét chuong trinh tinh tri gin dung cta tich phan
b
I= J.ac2 sin xdx
a

theo cong th}'Ic hinh ttlang voi sgi $6 khong 16n hon 0,0001, xac dinh )
hinh thang can chia dé dat sai ’56 d6. Chuong trinh cho phép nhép tir ban
phim cac cén tich phén va in két qua 1én man hinh thanh cac dong nhu sau
(thidunéu a=0,5 va b=1,5):

A=0.5

B=1.5

SO HINH THANG = 16

TICH PHAN BANG = 0.9604

7. Viét chuong trinh cho phép nhp tir ban phim mét goc a tinh bing
d6, doi goc do thanh radian va tinh gia tri gan dung cua cosa véi do chinh
xac t6i 0,0001 theo cong thuc khai trién sau day:

a2 4 6

a’ a
cosa=l——+———+...

21 41 6!
In két qua 1én man hinh thanh mot dong nhu sau (thi du):
A =60.000 (DO) cos A= 0.5000 cos A theo ham chuin = 0.5000

8. Viét chuong trinh cho phép nhap tir ban phim hai sb nguyén (nho
hon 10) tudn tu chi sb dong va s6 cOt cia mdt ma tran. Sau do tinh cac
phan tir cia ma trén sao cho mdi phan tir 1a mot s6 nguyén gém hai chit s6,
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chit sb dau chi s6 thu tu dong va chir sb sau chi sd thir tu cot. In ma tran d6
1én gitta man hinh dudi dang bang sb thang dong, thang cot, thi dy:

11 12 13 14
21 22 23 24
31 32 33 34
41 42 43 44
51 52 53 54
61 62 63 64

Chwong 6 - File div liéu va té chue file div liéu
trong Fortran

6.1. Khai niém ve file dit liéu va té chic luu triv dir liéu

O céac chuong trude, trong qué trinh thuc hién chwong trinh, khi nao
can ta da sir dung lénh READ dé nhap thong tin vao qua ban phim cho
chuong trinh xtr Iy. Thi du: khi chay chwong trinh giai phuwong trinh bac hai
trong thi du 1 & chuong 4, ta phai nhdp ba hé s6 a,b,c. Véi mot luong
thong tin khong nhiéu, thi du mot vai gia tri s hay mot vai ky tu vin ban,
thi hinh thirc giao tiép nay gitta nguoi va may 1a binh thuong. Nhung khi
lam viéc véi nhiéu s6 lidu, s& 1a bat tién néu phai nhép dir liéu b::ing tay nhu
vay moi lan chay chuong trinh. Thi dy, trong bai toan da xét ¢ thi du 8
(trang 74) ta phai nhap tir ban phim hai chudi gia tri d6 sdu va nhiét do
gém vai chuc s liéu & cac t?mg khac nhau (64 sé) chi dé noi suy mot gia tri
nhiét do. Ngoai ra, néu trong khi chay chuong trinh ma ta gd nhim s liéu
thi phai chay lai chuong trinh tir dau va duong nhién phai nhap lai s liéu
mot 1an nita. Cong viéc do td ra rit mét moi va khong ti wu.

Vi vdy, nguoi ta thuong nhap dit liéu vao may mot lan va luu trong
may (dia cimg, dia mém...) duéi dang cac tép (file). Trong truong hop nay
nguoi st dung may phai ding mot phan mém soan thao nao d6 dé nhap dir
liéu vao may va luu lai dudi dang cac file. Ngoai ra, dir li¢u (thuong la
nhiing gia tri s6) ciing c6 thé do mot thiét bi quan tric c6 bd phan ghi luu
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vao dia tir, bang tir, 6 cimg may tinh theo mot quy cach nao dé sau nay
may tinh c6 thé doc duoc. Dit liéu ciing co thé 1a két qua tinh toan, xtr ly
ctia mot chuong trinh may tinh, sau d6 dugc ghi lai thanh file dé nguoi sir
dung may xem nhu 13 két qua tinh toan dé phan tich, nhan xét, sau nay co
thé in ra gidy nhu 1a mot ban bao céo, hay dé mot chuwong trinh khac doc va
tiép tuc xu ly, ché bién.

Trong chuong nay chiing ta s€ nghién ctru nhitng 1€nh cua Fortran
thao tac v6i dit lidu, tim hiéu nhimg dic diém cia chiing dé hinh thanh ky
thuat t6 chirc lwu dir liéu trong may tinh.

File dit liéu Ia file trong may tinh chira nhitng thong tin c6 quan hé
v6i nhau theo mot nghia nao d6 ma mot chwong trinh c6 thé doc, hay truy
cap duoc néu ta mudn chuong trinh xir Iy tu dong nhig thong tin do.

Chuong trinh may tinh truy cip dén céc file theo tén cta ching. Tén
file dugc dit tuan theo quy tic tén nhu ddi véi cac bién. Ngoai ra tén file
con c6 thé c6 mot phan mé rong, con goi 1a dudi file, gdbm t6 hop khong
qué ba chit cai hodc chit sd. Phan mé rong nay ding sau phan tén chinh
cua file va ngin cach bang ddu chdm.

Trong thyc hanh nguoi ta thuong dit tén file bang tap hgp mot s chir
cai va chir s6 c6 y nghia goi cho ngudi dung dé& nhé d6 1a file chtra nhimg
di liéu gi. Thi dy, néu chung ta c6 nhiing sb lidu quan tric vé nhiét do
khong khi ctia mot s thang mudn luu trong mot so file thi c¢6 thé nén dat
tén céc file d6 1a NHIET.1, NHIET.2 v.v... O ddy ngu y muén dung cum
chit NHIET dé chi céc file d6 luu trir s liéu vé nhiét do, con ph.':fln duoi cua
tén file nham chi s6 liéu vé nhiét nhung riéng cho thang 1, thang 2... Cac
file trong may tinh lai c6 thé duoc ghi vao nhitng thu muc cé tén khac
nhau. Trong mdi thu muc lai ¢ thé gém mot s6 thu muc con cling c6 tén
cua chung, hinh thanh mét cay thu myc. Mot nhom file c6 quan hé tuong
ddi v&i nhau theo nghia nao dé cé thé ghi chung vao mét thu muc, mot sb
file khac thi ¢6 thé ghi trong nhitng thu muc khac. Kinh nghiém cho thy

rang viéc t6 chirc luu céc file trong may tinh mot cach co hé thdng, khoa
hoc s& giam nhe va nang cao hi€u qua céng viéc ciia nguoi st dung may
tinh.

Xét vé phuong dién luu trir dir lidu lau dai thi nguoi ta thuong cb
ging ghi trong file sao cho phong phu thong tin, dap tmg viéc xur Iy nhiéu
muc dich. Thi dy, vdi file chira nhitng s6 liéu cac tham s khi tugng thuy
vin & mot tram quan tric nao d6, thi ngoai nhitng gia tri s6 ciia cac tham sb
d6, nén co thém nhitng thong tin vé tén tram, toa do tram, thoi ky quan
trac, c6 thé ghi tén cac tham sb quan tric mot cach twong minh...

Tuy theo dic diém va kha ning xt Iy cia chuong trinh hay phin mém
ma nguoi ta ghi cac dir liéu trong file sao cho gon, dé& doc, dé chuyén doi tir
dinh dang (format) nay sang dinh dang khac, tic xu thé chudn hoa dinh
dang dir liéu dé nhiéu chuong trinh, nhiéu phﬁn mém c6 thé doc duoc.

Trong chuong nay ching ta hoc cach lam viéc voi nhiing file dit li¢u
s6, lam thé nao dé doc thong tin tir file dir liéu hién ton tai va 1am thé nao
dé tao ra file dit liéu moi trong chwong trinh Fortran ma chung ta viét.

6.2. Cac Iénh nhap, xuit dir liéu voi file

Dé st dung cac file voi chuwong trinh cia minh, chung ta phai ding
nhitng 1énh moi dé thao tac voi file va nhitng mo rong dbi v6i mot sb 1énh
d3 nghién ctru trong cic chuong trudc. Nhing 1énh nay truy cip dén tén
file ma ta da gan khi tao lap file. Néu ta tao 1ap mot file dir ligu béng phén
mém soan thao, ta gan tén cho file khi nhap di li€u. Néu ta tao ra mot file
bang mot chuong trinh, ta phai ding mot 1énh trong chwong trinh cip cho
file mot tén nhét dinh.

Néu moét file chuan bi dugc dung trong chwong trinh, file d6 phai
duoc mo ra trude khi c6 mot thao tac nao d6 véoi nd. Lénh mo file OPEN
béo cho chwong trinh mot sé thong tin can thiét vé file nhu tén file, file d6
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mo ra dé doc hay dé ghi dit liéu. Ngoai ra 1énh OPEN gin file duoc mo véi
mot sb hiéu file dé khi nao chuong trinh truy cép file thi né sir dung s6 hiéu
d6. Dang tong quét cta 1énh OPEN ma ta sir dung trong chuwong nay nhu
sau:

IOPEN (UNIT = biéu thirc nguyén, FILE = tén file, STATUS = vin ban)|

trong d6 biéu thirc nguyén chi dinh mot s6 hiéu thiét bi duoc gan cho file,
tén file chi dinh mét tén ma ta da gan cho file khi tao 1ap ra n6 va van ban
STATUS béo cho chuong trinh biét file mé ra dé doc hay dé ghi, file da
tdn tai hay chudn bj tao ra. Néu 1a file dé doc, ta chi dinh

STATUS ='OLD'
néu file mé ra dé xuit, ta chi dinh

STATUS ='NEW'
con

STATUS = "UNKNOWN'

cho phép mo file méi hodc ghi d¢ 1én file da ton tai.

Lénh OPEN phai ding trén nhitng 1énh READ hoac WRITE su dung
file.

pé doc file dir li¢u, ta str dung 1énh READ m¢ rong dudi dang:

IREAD (S48 higu thiét bi , *) Danh sdch cdc bién|

D¢ ghi thong tin vao file dir lidu ta sir dung 1énh WRITE. Gidng nhu
1énh PRINT, 1énh WRITE c6 thé st dung dé xuét thong tin ra dudi dang
danh sach liét ké va dudi dang ghi khong dinh dang hoéc c6 dinh dang:

IWRITE (Sé hiéu thiét bi , *) Danh sich cdac biéu third

IWRITE (Sé higu thiét bi , n) Danh sdch cdc biéu third

trong d6 n 1a nhin ciia 1énh FORMAT (dinh dang) twong tng. Trong tat ca
cac dang tong quat trén day so hiéu thiét bi pht hop v6i s6 hiéu thiét bi da
gan trong 1énh OPEN. Dau sao * dtng sau sé hiéu thiét bi chi ring ta dang
stir dung cach nhap va xuét khong dinh dang (khong format).

Cac may tinh c6 thé c6 mot s thiét bi nhédp hoac xuét di kém. Mdi
thiét bi duoc gan mot s6 hiéu. Thi du, néu may in lazer dugc gan s6 hiéu 8
thi 1énh in sau day s& ghi gi4 tri ciia cac bién X va Y ra may in laser

WRITE 8, %) X,Y

Pa s6 cac hé may tinh gan thiét bi nhap chuan (ban phim) bang sb 5
va thiét bj xudt chudn (man hinh) bang sb 6; nhing thiét bi nay di duoc
diung ngdm dinh véi cac 1énh READ * hay PRINT *. Do d6 khong nén
dung nhitng s6 hiéu thiét bi da gan truéc nay cho cac file dit liéu. Ta co thé
dung bat ky nhimg sb hiéu khac trong cac s6 nguyén tir 1 dén 15 dé chi don
vi file.

Sau khi két thuc doc hodc ghi file, cac file tw dong dong lai trude khi
chuong trinh két thuc. Ciing c6 nhimng truong hop ta mudn chu tim dong
hay tach mot file khoi chwong trinh ctia minh, va diéu nay nén lam. Ta s&
dung 1énh déng file c6 dang tong quat nhu sau:

ICLOSE (UNIT = Biéu thirc nguyén)|

Nhirng 1énh mé, dong file, xuit nhap thong tin vdi file trén day con co
nhiéu tuy chon bd sung khac nita, s& duoc nhic téi ¢ nhimg noi thich hop
trong cac muc va cac chuong sau.

Duéi ddy tom tit mot sé quy tic quan trong cin nhé khi doc dir lidu
tir cac file:

1. Mdi 1énh READ s& bét dau doc voi mot dong dir liéu mai, goi la
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mot ban ghi (record). Néu con thira cac gia tri & dong trudc, thi nhiing gia
tri do bi bé qua khong doc.

2. Néu mot dong khong chira du cac gia tri so v6i danh sach cac bién
can doc trong 1énh READ, thi cac dong dir liéu sau d6 s€ tu dong duoc doc
cho dén khi du gia tri cho cac bién liét ké trong 1énh READ.

3. Mot 1énh READ khong can phai doc tat ca cac gia tri trén dong dir
liéu hién thoi. Nhung né phai doc tit ca nhitng gia tri trén dong ¢ trude gia
tri ma ta mudn no6 doc. Thi du néu mét file ¢6 5 gia tri ghi trén mot dong va
ta can cac gia tri thir ba va thir tu, ta phai doc qua cac gia tri thir nhat va thi
hai dé dat t6i cac gia tri thir ba va thw tu, nhung ta khong can phai doc gia
tri thr nam.

Dé sir dung diing 1énh READ, ta can biét cac gia tri da duoc ghi trong
file nhu thé ndo. Thi du, gia st raing mdi dong cua file dir liéu chira hai sb
tudn tu biéu thi thoi gian TIME va s6 do nhiét d6 TEMP va ba dong dau
tién ghi nhu sau:

00 283 (dong 1)
0.1  29.1 (dong 2)
02 295 (dong 3)

thi Iénh sau day sé doc dugc ding mot cdp gia tri thoi gian va nhiét do tu
file dir liéu

READ (10, *) TIME, TEMP
Nhung s& 14 sai néu ta ding hai 1énh sau

READ (10, *) TIME

READ (10, *) TEMP

, Thuc hién‘hai 1énh nay s€ doc ha’i dong cua ﬁl‘e dir li¢u: gia tri cua

bién TIME sé bang 0.0 va gia tri ciia bien TEMP s& béng’O. 1. Trong trudng
hop nay chuong trinh van lam viéc binh thuong nhung két qué xt 1y s€ sai.

Thi du nay minh hoa sy quan trong cua viéc kiém tra chuong trinh cia
chung ta d6i véi dir lidu da biét, trude khi st dung né véi file dir liéu khac.

6.3. K¥ thuat doc cac file dir liéu

Dé doc cac dir liéu tir file dir liéu, trude hét ta phai biét mot s6 thong
tin vé file. Ngoai tén file, ta phai biét dir liéu gi duoc luu trong file va cu
thé ghi nhu thé nao: c6 bao nhiéu sb ghi trén mot dong va cac don vi do
ciia mdi gi tri. Ta ciling phai biét trong file c6 thong tin gi dic biét c¢6 ich
dé phan dinh duoc s6 dong ghi trong file, hay dé xac dinh khi nao ta da doc
hét dong ghi cudi cung. Thong tin nay quan trong, vi néu ta thuc hién mot
1énh READ sau khi tat ca cac dong ghi trong file da duoc doc hét roi thi s&
bi 16i thuc hién chuong trinh. Ta c6 thé tranh 161 d6 bﬁng cach st dung
thong tin vé file dé quyét dinh xem loai vong lip niao nén ding khi doc file.
Thi du, néu ta biét c6 200 dong ghi trong file thi dwong nhién c6 thé dung
vong lap DO thuc hién 200 lan doc va tinh toan véi sd lieu doc duoc.
Nhiéu khi ta khong biét truéc co bao nhiéu dong ghi trong file, nhung ta
biét dong ghi cubi cing chira nhimg gia tri ddc biét 1am cho chuong trinh
cua ching ta co thé kiém tra dugc. Thi du, néu mot file chira cac s6 liéu vé
thoi gian va s6 do nhiét d6 dudi dang hai cdt, thi ca hai ¢t & dong cudi
cung nén chira hai s6 —999 dé ky hiéu rang day 1a dong cudi cing cua file.
Trong truong hop nay ta c6 thé lap vong lap While & doc cac dong sb liu
va diéu kién két thuc vong lap nay 13 hai gia tri thoi gian va nhiét do déu
bang —999. C6 trudng hop ta khong biét c6 bao nhiéu dong ghi va & cudi
file cling khong co cac gid tri dic biét dé nhan biét. Khi d6 ta phai nhd dén
cac tuy chon (options) cua Iénh READ.

6.3.1. S6 dong ghi dworc chi dinh

Néu ta biét chic s6 dong ghi, c6 thé dung vong lap DO dé xu 1y file.
Khi tao 1ap file, ngay & dong ghi dau, ta nén ghi mot sé thong tin chuyén
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dung vé file, trong d6 c6 s6 dong ghi (s6 sb liéu) trong file. V& sau, mdi lan
bd sung s6 liéu vao file dit liéu, ta can sira lai dong ghi nay. Khi xir 1y file,
ta doc sO nay vao mot bién. Sau d6 ding vong lip DO véi bién d6 lam gidi
han cudi cua vong l1ap dé doc hét s liéu trong file.

Thi du 14: Céch doc file c6 thong tin vé sé dong so liéu 6 dong dau
file. Gia st file co tén la SOLIEU.DAT chtra cac gia tri trung binh ngay
ctia nhiét d, d6 4m khong khi va ap suat khi quyén tai mot tram quan tric
trong nhiéu ngay. Mdi dong cia file ghi tuan ty ba dai luong trén cho mot
ngay. Riéng dong thir nhat ghi tong s6 s6 liéu (sd ngay). Poan chuwong trinh
doc s6 lidu tir file nay va tinh gia tri trung binh ciia ba dai lugng c¢6 thé nhu
sau:

INTEGER N, K
REAL ND, DA, AS, NDTB, DATB, ASTB
OPEN (UNIT =2, FILE = 'SOLIEU.DAT', STATUS ='OLD))
READ (2,%) N
IF (N .LT. 1) THEN

PRINT *,' TRONG FILE KHONG CO SO LIEU '

ELSE
NDTB =0.0
DATB=0.0
ASTB =0.0
DO15SK=1,N

READ (2, *) ND, DA, AS
NDTB = NDTB + ND
DATB = DATB + DA

ASTB = ASTB + AS

15 CONTINUE

NDTB = NDTB / REAL (N)

DATB = DATB / REAL (N)

ASTB = ASTB / REAL (N)

PRINT 25, N, NDTB, DATB, ASTB

END IF

25 FORMAT (1X,'SONGAY =',15,'ND=',F6.2,' DA =',
F6.2,'AS =", F7.1)
CLOSE (2)
END

=1

Trong thi du nay, s6 s6 lidu duoc doc tir dong thu nhét cua file va gan
vao bién N. Lénh IF kiém tra néu N <1 thi thong bao khong c6 sb liéu;
néu c6 sb lidu thi doc hét tit ca sb liéu va tinh cac gi tri trung binh. Va ta
thdy bién N dugc dung lam tham s gidi han cudi cua 1énh DO.

6.3.2. Dong ky hiéu két thic dir liéu

Nhimng gia tri ddc biét ding dé danh du sy két thuc cua file dit liéu
goi 1a ky hiéu két thuc (Trailer hay Flags). Khi tao 1ap file, ta thém mot sb
con sb dic biét trong dong ghi cudi cing. Vé sau, néu ta thém hoic xoa di
mot s6 s6 lidu trong file, s& khong phai sira lai sb ghi tong s6 s liéu. Tuy
nhién, néu dung phuong phap nay dé danh diu hét file, thi phai cn than
sao cho chuong trinh cia ching ta khong dugc dua nhiing gia tri dac biét
vao xir Iy nhur cac gié tri binh thuong khac. C6 thé ching ta phai ghi chu vé
didu nay ¢ dong dau file. Ngoai ra, néu dong sb liéu binh thudng chira bao
nhiéu gia tri thi dong ky hiéu két thuc ciing nén co chimg do6 gié tri ddc biét
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dé dam bao cho 1énh doc khong mic 16i chay chuong trinh. Ngudi ta
thudng chon cac gia tri ddc biét sao cho chung khac han véi nhimg gié tri
binh thuong, d& nhén ra khi xem bang mit cac s6 liéu trong file, thi du nhu
s6 nguyén 16n nhét 32767, mot tap hop cac s chin nhu 99999. Ta ciing ¢
thé dung cach nay dé danh du nhiing gia tri khuyét trong cac chudi sé liéu
(Flags - co hiéu bdo hét file hodc khuyét sé liéu).

Thi du 15: Cdch doc file c6 dong so ligu ddnh diu hét file ¢ cudi file
va co' hiéu bdo khuyét sé liéu. Gia st file dir liéu voi ndi dung nhu trong
thi du 14, nhung duoc tao ra theo cach danh dau két thic dit liéu bang dong
gdm ba cum s6 99999. Ngoai ra, trong cac dong sé liéu binh thuong co
nhiing gia tri khuyét, khong quan tric, duoc danh diu bang con sb 32767.
Chuong trinh sau ddy cho phép doc va tinh toan dung céc trj sb trung binh
cua ba dai lugng:

INTEGER N1, N2, N3
REAL ND, DA, AS, NDTB, DATB, ASTB
OPEN (UNIT = 2, FILE = 'SOLIEU.DAT', STATUS = 'OLD")
N1=0
N2=0
N3=0
NDTB = 0.0
DATB = 0.0
ASTB =0.0
60 READ (2, *) ND, DA, AS
IF (ND.NE. 99999 .OR. DA .NE. 99999 .OR. AS .NE. 99999) THEN
IF (ND .NE. 32767.) THEN
NDTB = NDTB + ND
NI=NI+1

END IF
IF (DA .NE. 32767.) THEN
DATB = DATB + DA
N2=N2+1
END IF
IF (AS .NE. 32767.) THEN
ASTB = ASTB + AS
N3=N3+1
END IF
GOTO 60
END IF
CLOSE (2)
IF (N1 .EQ. 0 .AND. N2 .EQ. 0 .AND. N3 .EQ. 0) THEN
PRINT *,' TRONG FILE KHONG CO SO LIEU '
ELSE
IF (N1.GT. 0) PRINT * , ' NHIET DO TRUNG BINH =,
NDTB / REAL (N1)
IF (N2 .GT. 0) PRINT * ,' DO AM TRUNG BINH =,
DATB / REAL (N2)
IF (N3 .GT. 0) PRINT *,' AP SUAT TRUNG BINH =,
ASTB /REAL (N3)
END IF
END

6.3.3. St dung tuy chon END
Trudng hop khong biét sb dong dit liéu trong file va khong co dong
thong tin vé dau hiéu két thuc dit liéu trong file, ta phai st dung mot k§
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thuat khac. Lénh READ trong Fortran c6 mét tuy chon gitp kiém tra su két
thtc cua file va r& nhanh sang mét Iénh dugc chi dinh néu phat hién hét
file. Lénh READ véi tuy chon nay c6 dang sau:

IREAD (S8 hiéu file , * , END = 1) Danh sdch cdc bién|

Khi nao con dit liéu trong file I¢énh nay thuc hién giéng nhu 1énh
READ (S6 hiéu file , *) Danh sdch cdc bién
Tuy nhién, néu dong dit liéu cudi cing di doc xong va ta thuc hie?:n
lén}} READ véi tfly chon END thi thay vi pham 161 thyc hién 1én}1, dieu
khién duoc chuyén tdi 1€nh c6 nhan n trong tuy chon END. Néu 1énh
READ thuc hién rp@t lan nira sau khi da dat dén cuoi file, thi 101 chay
chuong trinh s€ xuat hién.
Ijénh READ véi tuy chon END thyc sy 1a mot dang dac biét cia vong
lap dieu kién While:
5 READ (10, *, END = 15) TEMP
SUM = SUM + TEMP
N=N-+1
GOTO 5
15 PRINT *, SUM
Dang de}c biét nay cuia vong lap diéu kién chi nén thyc ’hién khi nao ta
khong biét so dong di ljéu va khong c¢6 dong ky hiéu bao hét dir li€u. Viéc
chon k¥ thuat hop 1y d€ doc dir liu tu file phu thudc vao thong tin trong
file dit liéu.
Thi du 16: Svr dung tiuy chon ENP. Vi file dir liéu ‘n(f)i dung nhu
trong thi du 14, gia st khong c¢6 dong dau tiép thong bao vé d6 dai chuoi
di ligu, ta thyc hién chuong trinh tinh cac tri s0 trung binh nhu sau:

INTEGER N, K
REAL ND, DA, AS, NDTB, DATB, ASTB

OPEN (UNIT =2, FILE ='SOLIEU.DAT', STATUS ="'0OLD")

NDTB = 0.0
DATB =0.0
ASTB =0.0
N=0

C Néu doc hét sb lieu tuy chon END = 15 s€ chuyén dén 1énh 15

5

15

=1

READ (2, *, END = 15) ND, DA, AS
NDTB = NDTB + ND

DATB = DATB + DA

ASTB = ASTB + AS

N=N-+1

GOTO 5

CLOSE (2)

IF (N .EQ. 0) THEN

PRINT *,"' TRONG FILE KHONG CO DU LIEU'
ELSE

NDTB = NDTB / REAL (N)

DATB = DATB / REAL (N)

ASTB = ASTB / REAL (N)

PRINT 25, N, NDTB, DATB, ASTB
END IF
FORMAT (1X,'SONGAY =",15,'ND=', F6.2,,' DA =',
F6.2,'AS=',F7.1)

END

57



6.4. Tao lap cac file dir licu

Dé tao méi file dir liéu, chung ta st dung cac 1énh OPEN va WRITE.
Tuy nhién, trudce khi ta bét dAu viét cac 1énh Fortran, cAn cAn nhic xem sau
nay doc file dit li¢u s€ sit dung k¥ thuat nao trong ba k¥ thuat da mo ta
trong muc 6.3.

Khi tao lap file v6i dong ky hiéu bao hét dir liéu phai can than lya
chon gia tri ding lam ky hiéu. Phai tin chic rang gia tri dugc chon lam gia
trj bao hét dit liéu khong thé ndo nham véi gia tri dir liéu thyuc su. CO thé
chung ta phai c6 ghi chu & dau file dé moi ngudi dung file duge biét.

Néu ta quyét dinh tao file v6i thong tin bao téng sé dong dir liéu trén
dau file, thi phai chu ¥ cap nhat dong dau file mdi khi bd sung hodc cit bot
s6 dong dir liéu. Néu sé dong dir liéu khong dung, thi hodc chuong trinh
doc sé& doc sb dong dir li€u it hon sb dong thuc co, hodac chuwong trinh )
doc nhiéu dong hon trong file thuc ¢ va dan dén 15i trong khi chay chwong
trinh.

So sanh ba phuong an t6 chirc théng tin dir liéu & trén, ta thiy vé
phuong dién t6i uu chuwong trinh thi cach ding sé bao sé dong dir liéu &
dau file 12 t&t hon ¢4, vi khi doc duoc téng $6 dong s6 lidu ta co thé doc hét
dir liéu bang vong lap DO, trong khi hai phuwong an sau chuong trinh ludn
ludn phai kiém tra biéu thirc 16gic trong khi doc 1ap. Ngoai ra rat c6 thé co
nhitng nhiém vu xir Iy khong can doc hét file, ma chi can doc s6 luong sb
liéu cua file & dong dau.

6.5. K¥ thuit tro giap tim 16i chwong trinh

That vo nghia néu mot chuong trinh xir Iy dir liéu ma lai doc sai dit
lidu trong file. Ma diéu nay khong phai 1a khong bao gid xdy ra. Truong
hop s6 dong dir liéu thuc té trong file c6 it hon s6 vong lip doc dit lidu thi
chuong trinh s& bao 16i chay chuong trinh. Khi d6 chung ta budc phai xem

lai chuong trinh hoac xem lai file dir li€u va dé dang phat hién 16i ¢ dau.
Tuy nhién cé nhitng truong hop 16i chay chuong trinh khong phét sinh,
nhung két qua chuong trinh cho ra sai. Néu két qua sai v 1y, 1o rang thi
chung ta ciing biét va tim nguyén nhan & chuong trinh hay ¢ file dit liéu.
Pang s¢ nhét 1a nhiing truong hop doc “nhdm dir liéu”, doc hoi thiéu dit
liéu. Khi d6 chwong trinh 1am viéc binh thudng, két qua to ra chip nhan
duoc, nhung thuc chét 1a sai hodc khéng chinh xac. Do d6, trong lap trinh
phai rt than trong voi file dit ligu.

Khi tim 16i mét chuong trinh lam viéc véi cac file dir liéu, diéu rat
quan trong la kiém tra xem cac 1énh nhép, xuét dir lidu co lam viéc ding
dén, chinh xac khong.

Trong thuc té céc file dit liéu c6 thé do ban than ngudi lap trinh xay
dung, ciing c6 thé nguoi lap trinh nhan dugc trong qua trinh trao doi dir
lidu véi dong nghiép cta minh. Trong nhitng truong hop o, trude khi viét
nhitng 1€nh doc file dir li¢u phai nghién curu ki cAu trac cua file, doc ki tai
liéu mo ta file, phai tin chic tuyét d6i nhitng thong tin trong file 1a nhimg
thong tin gi, cach thirc ghi ¢ trong d6 ra sao thi méi doc file ding va chinh
xéac. Piac biét 1an dau tién lam viée voi mot loai file phai kiém tra ki ludng
két qua doc file.

Hay nén nhé rang trong s6 nhing yéu t6 ciia Fortran thi van dé lam
viéc voi file c6 thé xem 13 van d& khé nhat va 1y tha nhat.

Véi cac file dit 1liéu nhap, ta nén thit chwong trinh véi mot file dit li¢u
nho, sao cho ta co thé in 1én man hinh timg dong dir liéu khi chuong trinh
doc vao. Hay kiém tra xem chuong trinh ¢6 bo qua dong dir li¢u, hoac mot
gia tri nao khong. Néu file dir liéu ¢ ghi s6 dong dit liéu, thi hiy in sb do
ra sau khi doc.

Vi céce file dit liéu xuit, sau khi tao lap ra nd, hdy mé ra xem lai noi
dung file. Nén xem cau truc file ¢6 nhu ta du dinh khong, nhitng gia trj co
dung 14 ndm & nhitng chd nd cn nam khong. Ngoai ra can phai kiém tra
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file ddu ra trong nhiéu phuong an chay chuong trinh. Rat c6 thé trong mot
truong hop ta thdy moi chuyén déu 6n, nhung dén truong hop khac thi tinh
hinh khong phai nhu vay. Chi c6 kiém tra ki thi méi tranh dugc nhiing 15i
tiém an khé nhan biét trong chuong trinh.

1. File dit liéu LABI chtra nhitnng thong tin vé thoi gian va nhiét do
trén mdi dong nhu sau:

0.0 26.5 (dong 1)
0.5 28.7 (dong 2)
1.0 29.1 (dong 3)
1.5 29.2 (dong 4)
2.0 29.4 (dong 5)
2.5 29.7 (dong 6)

Hay cho piét gié tri clia cac bién sau khi mdi nhém 1énh duéi day thyuc
hién. Gia st rang trudc khi thyc hién moi nhom Iénh do6, thi file dir liéu da
duoc md va chua ting ¢6 mot 1énh READ nao dugc thuc hién:

1) READ (1, *) TIM, TEM

2) READ (1, *) TIM1, TEMI1, TIM2, TEM2

3) READ (1, *) TIM

4) READ (1, *) TIM1, TEM1

READ (1, *) TEM
READ (1, *) TIM2, TEM2
5) READ (1, *) TIM1
6) READ (1, *) TIM1, TIM2
READ (1, *) TEMI
READ (1, *) TEMI1, TEM2

READ (1, *) TIM2
READ (1, *) TEM2

2. File dit liéu c6 tén CONDAO.TEM c¢6 ndi dung ghi nhu sau: Dong
thir nhat - tiéu dé bao rang day 1a sb liéu vé bién thién nhiét do khong khi
tai tram Con Pao. Dong tht hai - don vi do (°C). Dong thi ba tuan tu ghi
cac tham sd: s6 ndm quan tric, thang, nim bat dau va thang, nam két thic
quan tric. Dong thir tw gdm 12 ¢t ghi cac thang trong nam. Cac dong tiép
sau tuan ty ghi nhitng gia tri nhiét d6 Ung véi ting thang thanh 12 cot,
trong d6 nhiing thang khuyét s6 liéu duogc ghi bang s6 —9.9 (bang phia
duoi).

OSCILLATION OF TEMPERATURE OF THE AIR AT STATION

CONDAO

degree C

1211979 12 1990

1 2 3 4 5 6 7 8 9 10 11 12

252 257 273 287 290 277 272 275 272 -99 268 253
250 256 272 285 28.6 276 278 27.0 274 267 268 258
246 250 269 286 28.1 28.0 280 279 269 270 263 250
245 252 -99 99 283 278 272 272 274 267 274 26.1
253 257 266 282 29.1 282 280 275 269 272 259 255
247 251 259 279 278 272 272 278 263 265 269 258
254 264 270 273 277 283 275 28.0 268 265 269 257
245 248 256 281 28.8 282 278 27.6 268 268 264 255
252 252 270 289 285 28.0 286 277 273 269 272 259
258 26.6 27.1 283 28.1 28.0 273 27.6 272 270 26.1 248
253 247 259 272 276 279 277 273 274 266 267 254
256 260 272 290 285 283 282 278 27.6 274 266 258

Hay 1ap doan chuong trinh doc file nay va in lai 1én man hinh toan bg
dir liéu gbc cung bién trinh ndm trung binh cia nhiét d6 khong khi & dong
cudi clng.
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3. Lap doan chuong trinh doc file dit li¢u v6i ndi dung nhu trong bai
tap 2 va ghi lai thanh file cung tén, 4p dung k¥ thuat dung dong ky hiu
danh diu két thac dit liéu trong muc 6.3.2.

4. Trong file tén 1a DATA1, mdi dong ghi thoi gian tinh bang gidy va
nhiét do tinh bang d6 C. Dong cudi cung 1a dong bao hét dir liéu chua gia
tri —999.9 cho ca thoi gian va nhiét d6. Hiy doc file dit liéu nay va sip xép
gia tri nhiét do theo thu ty giam dan. In chudi nhiét do da sa‘ip xép thanh
dang 10 gia tri mot dong. Gia st trong file c6 khong qua 200 dong dir ligu.

5. Trong file tén 1a DATA2, mdi dong ghi thoi gian tinh bang gidy va
nhiét d6 tinh bang d6 C. Khong c6 dong tiéu dé va khong c6 dong bao hét
di liéu. Hay doc file dir li¢u nay va in ra sb gia tri nhiét do, gia tri nhiét o
trung binh va sb gia tri nhiét d6 16n hon trung binh. Gia sir trong file c6
khéng quéa 200 dong dir liéu.

6. Viét chuong trinh stra lai file CONDAO.TEM trong bai tip 2 sao
cho & mdi dong sb liéu co chi ndm quan tric tuong Gng & dau dong, gia tri
nhié¢t d¢ trung binh nam & cudi dong va gia tri nhi¢t d¢ trung binh nhiéu
nam cua ting thang ¢ dong dudi cung.

7. Viét chuong trinh tim nghiém gan dung véi sai s6 cho phép 0,0001

_ 1
ctia phuong trinh e — 5\16x +3,7—=x=0 trong khoang [0, 2] theo

phuong phép lap va in théng béo két qua 1én man hinh véi 4 chit sé thap
phan.

8. Viét chuong trinh nhap mot s6 tu nhién n nho hon 21, mot sd thuce
x bat ky nho hon 1. Xé4c dinh tong:

sin x N sinx +sin2x N sinx +sin 2x + sin 3x sinx +sin2x +...+ sin nx

COSX COSX+CO0S2x cOSx+cos2x+cos3x COSX + COS2x +...+ cosnx

Chwong 7 - Str dung bién c6 chi sé trong Fortran

Trong chuong 2, muyc 2.3 di xét cach khai bao kiéu bién c6 chi s6 va
khai niém mang trong Fortran, néu mot sb dic diém vé luu gitlr ddi véi cac
bién c6 chi s6 hay goi 1a bién mang.

Chuong nay s& cung cip thém phwong phap luu giit va xi 1y nhimng
nhém gia tri ma khong can cung cap tén mot cach tuong minh cho ting gia
trj d6. Trong thuc té, ta thuong xtr Iy mot nhom cac gia tri it nhiéu lién hé
hodc hoan toan khong lién hé véi nhau. Trong trudng hop nay, néu sir dung
bién mang, ca nhém dir lidu s& c6 mot tén chung, nhung nhiing gia tri riéng
biét c6 chi s6 riéng duy nhét. K§ thuat nay cho phép ta phan tich dit liéu sir
dung cac vong 1ap mot cach thuén tién. Trong cac muc dudi day s& bd sung
thém nhimg cu tric, nhimg 1énh cua Fortran cho phép thao tac thuan loi
véi cac bién mang, k¥ thuédt doc dir liéu tur file dé gan vao cac bién mang
V.V...

Mang 1a yéu t6 quan trong va manh mé nhét cua Fortran. Néu so sanh
v6i mot s6 ngdn ngir 1ap trinh khéc, thi du nhu Pascal, ta thiy trong Fortran
cho phép khai bao nhiing méang dit liéu rat 1on va thao tac rit mém déo.
Nhiéu khi kha nang khai bao mang dir liéu 16n lam cho thuét giai cua
chuong trinh xtr Iy trd nén don gian. Ngoai ra, sir dung mang dung dén va
thanh thao s& giup chung ta viét nhitng chuong trinh hodc nhimng doan
chuong trinh rat ngin gon.
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7.1. Mang mjt chiéu

Trong lap trinh, mang mot chiu thuong dung dé biéu dién mot dong
hoac mdt cot dir liéu.

vé phuong dién ngdn ngit, mot mang 1a mdt nhom dia chi luu giir
trong bd nhd may tinh c6 cing tén. Timg thanh phan ciia mang duogc goi la
phan tir mang va dwoc phan biét v6i phan tir khac boi tén chung kém theo
chi s6 trong cip déu ngodc. Nhitng chi sé dugc biéu dién bang nhiing s6
nguyén lién tiép nhau, thuong 13 bt ddu (chi sé dau) bang sb nguyén 1.
Nhirg truong hop dung chi sé dau khac 1 thuong lién quan toi tinh thuan
tién thao tac cac cong thuc toan hoc hoic phuong dién thuc tién. Thi du
mudn biéu dién cac hé sé a cua phuong trinh hdi quy nhiéu bién lién hé
gitra dai lugng y va cac dai luong x,, x,, ..., x

m

Yy=Q,+ QX +a,%, +...+a,x

mY'm

ta c6 thé dung mang mot chiéu véi tén A de chi tat cé cac hé so, ke ca hé so
tu do, ctia phuong trinh hoi quy nay va khai bao nhu sau:

IREAL A (0 : 20)]

Trong trudng hop nay phan tir thir nhat A(0) ciia mang A biéu dién hé
s0 a,. Nhu vay rat thuén tién trong khi st dung cac cong thuc cua dai so.

Néu ta c6 tap hop sb liéu vé lwong mua nim trong thé ky nay tai mot
tram khi tuong nao do, ta c6 thé dung méang

IREAL RAIN (1900 : 2000)|

Trong truong hop niy, néu mudn truy cap luong mua niam 1985, ta
chi dinh phén tir mang RAIN (1985).

Dé doc dir liéu vao mot mang mat chiéu tir ban phim hoéc tu file dit
liéu, ta st dung 1&énh READ. Néu mudn doc toan bd mang, ta dung tén
mang khong co cac chi sb. Ta ciing ¢6 thé chi dinh nhitng phan tir cu thé

trong 1énh READ, thi du

READ *,B

READ *, B(1), B(2), B(3)

Can cha ¥ rang, trong thi du nay, néu mang B theo khai bao chtra 3
phan tir thi hai 1énh READ trén tuong duong nhau. Nhung néu mang B
chtra 8 phan tir thi ¢6 sy khac nhau quan trong giita hai 1énh READ trén
day, 1a vi: 1énh thir nhat doc vao toan bd 8 phan tir cia mang B, trong khi
1énh thir hai chi doc cac gid tri ciia ba phén tir dau tién.

Céc gié tri cuia bién mang con c6 thé doc v6i vong lip DO dn. Thi du,
néu mudn doc 5 phan tir dau tién cua mang B ta sir dung 1énh READ nhu
sau

READ *,(B(I),I=1,5)

Trong 1énh nay, chiing ta thiy khong c6 mit tir khoa DO, chi c¢6 chi s6
I ctia bién mang B bién thién tir 1 t&i 5 voi gia s bang 1. Nhu vay v6i mot
1énh READ may doc dugc lién tuc 5 phﬁn tir cua mang B.

Thi du 17: Mot tap hop 50 s6 liéu lugng mua ndm dugc luu trong file
dir liéu, mdi s lidu mot dong. Gia sir don vi file 1a 9. Viét nhém 1énh doc
nhing s6 liéu nay vao mang LMUA.

Céch 1: Dung 1énh READ doc timg sb, nhung vong lap thuc hién 50
14n va doc toan bd mang;:

REAL LMUA (50)
DO 10 I1=1,50
READ (9, *) LMUA (I)
10 CONTINUE

Céch 2: Dung 1énh READ khong chua chi s6, no s& doc toan bod
mang, tirc doc lién 50 phan tir:
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REAL LMUA (50)
READ (9, *) LMUA
Céch 3: Lénh READ chira vong lap an:
REAL LMUA (50)
READ (9, *) (LMUA (I),I1=1, 50)

7.2. Lénh DATA

Lénh DATA 1a 1énh dac ta, thude loai 1énh khong thuc hién. N6 dung
dé khoi tao gia tri ban dau cho cac bién don va cac mang. Dang tong quat
cua lénh DATA nhu sau

IDATA Danh sdich tén bién | Danh sdich hcing/|

Theo 1énh nay cac gia tri dir liéu trong danh sdch hang nam trong hai
dau gach chéo dugc gan cho cac bién trong danh sdch tén bién theo tuin
tu. Kiéu ctia cac gia tri dit liéu ciing nén phu hop kiéu cua céc bién, sao cho
may tinh khong phai chuyén d6i. Cac 1énh DATA phai dit trude cac 1énh
thuc hién, tirc & gan dau chuong trinh, ngay sau nhitng 1énh moé ta kiéu nhu
1énh REAL, INTEGER, LOGICAL, DIMENSION...

Thi dy, Iénh

DATAA,B,C,1/0.0,32.75,-2.5,10/

s& khoi tao gia tri 0,0 cho bién A, 32,75 cho bién B, —2,5 cho bién C va 10
cho bién 1.

Chu ¥ rang 1énh DATA chi khoi tao gia tri ¢ dau chwong trinh. Lénh
DATA khong thé sir dung trong vong lap dé tai tao gia tri cac bién. Néu
can tai tao cac bién, ta phai sir dung cac 1énh gan. Lénh DATA ciing khong
thé nam trong chuong trinh con.

Néu céc gia tri lap lai trong danh sach hing, ta c6 thé ding cach viét

lIénh DATA ngén gon. Thi d};, néu mudn khai tao gia tri 1 cho cac bién 1, J,
K va gié tri 0,5 cho cac bién X, Y, Z, thi hai 1énh sau day tuong duong
nhau:

DATALJ, K, X,Y,Z/1,1,1,0.5,0.5,0.5/

DATALJ, K, X,Y,Z/3*%1,3%0.5/

Lénh DATA c6 thé su dung dé khc"?i tao mot hOETI‘C mot sd phﬁn tir cia
mang. Thi du, cac 1é€nh sau khdi tao tat cac cac phan tir cia mang J va
TIME:

INTEGER J (5)
REAL TIME (4)
DATA J, TIME /5%0, 1.0, 2.0, 3.0,4.0 /
Nhém 1énh
REAL HOUR (5)
DATA HOUR (1) /10.0/
chi khdi tao mdt gia tri cia ph’?ln tir du tién cua mang HOUR, céc phén to
ttr thir 2 dén 5 ctia n6é chua biét.

C6 thé sir dung vong DO 4n trong 1énh DATA. Thi du:

INTEGER Y (100)

DATA (Y (), 1=1, 50) /50*0/
khoi tao gia tri 0 cho 50 phan tir diu ctia mang Y, 50 phén tir con lai chua
duoc khai tao.

7.3. Mang hai chiéu

Céc 1énh m6 ta mang hai chiéu gidng nhu voi mang mot chidu, khac
biét duy nhat 1a ding hai tham s kich thuéc mang. Mdi phan tir mang
dugc truy cap boi tén mang v6i hai chi s6 ndm trong cip dau ngoic.
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Trong thuc té 1ap trinh ngudi ta thuong biéu dién cac ma trén, cac
bang dir li€u gém mot s6 cot, mdi cot co6 mot sb dong gia tri thanh mang
hai chiéu.

Thi dy, ma tran cac hé sd ding trudc cac an cta hé phuong trinh dai
s0 tuyén tinh a; , (i=1..10, j=1..10) thuong biéu dién bang méang hai chiéu
A v6i 1énh mo ta nhu sau

REAL A(10, 10)

Céc gi tri quan tric ting gid v& muc nudc bién trong vong mot thang
c¢6 thé biéu dién thanh mot bang s liéu gom 31 dong, 24 cot. Cac dong
tudn ty ing véi cac ngay trong thang. Cac cot tudn ty ing voi 24 gio trong
mot ngdy. Trong Fortran, bang sb liéu nay c6 thé biéu dién bing mang hai
chiéu

REAL SLEV (31, 24)
theo cach nay, khi thao tac véi muc nude tai mdt ngay, gio cu thé nao do,
ngudi ta chi can chi dinh phan tir SLEV (I, J), voi chi sb thir nhit I chi
ngay, chi s thir hai J chi gio trong ngdy d6. Khi can tinh myuc nudc trung
binh ngay, thi du ctia ngay thtr nhit trong thang, ngudi ta chi cin cong tat
ca cac phan tir voi chi s6 1= 1:
SLEV (1,1) + SLV (1,2) +...+ SLEV (1, 24)

Str dung cac mang rat tién loi khi 1ap chuong trinh phan tich, tinh toan
v6i nhitng ma tran, nhiing tap s6 liéu 16n.

Thi du 18: Lidp ma trdn don vi (ma tran vudng voi cac phan tir trén
dudng chéo chinh bang 1, con tat ca cac phan tir khac bang 0). Thi du ma
tran kich thudc n =3, tirc c6 3 dong va 3 cot, s€ 1a

[
S = O
— o O

Poan chuong trinh Fortran thyc hién viéc nay s€ nhu sau:
INTEGER IDMAT(3,3)
DOI=1,3
DOJ=1,3
IF (I1.EQ.J) THEN
IDMAT (I, J) =1
ELSE
IDMAT (I,J)=0
ENDIF
END DO
END DO

Thi du 19: Poc cdc gid tri ming hai chiéu tir file dit liéu. Gia st co
céc s0 liéu vé luu lugng nudc trung binh nim ctia mot sd con song. Nhfrng
sO lidu nay ghi trong file SONG.LLG. Dong trén cung cua file ghi hai s6
nguyen tuan tur chi s6 nim quan tric va sb con song Sau d6 c6 n dong,
mdi dong sb liéu tudn ty rng voi mot nam, trong moi dong c6 m gia tri,
mdi gi4 tri tng v&i mot con song. Ta dung mang hai chidu dé biéu dién tap
s6 liéu nay, chi s6 thir nhat cia mang chi tha ty nam, chi sb tha hai chi tht
tu con song. Poan chuong trinh sau day cho phép doc sb liéu tir file, tinh
lru lwong trung binh cua tit ca cac song va in két qua 1én man hinh.

REAL SLL (100, 15), TB (15)
OPEN (1, FILE = 'SONG.LLG', STATUS = 'OLD")
READ (1, *) N, M
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pPOI=1,N
READ (1, *) (SLL (1,J),J=1,M)
ENDDO
CLOSE (1)
DOJ=1,M
TB (J) = 0.0
DOI=1,N
TB (J) = TB (J) + SLL (I, J)
ENDDO
ENDDO
PRINT 4, (TB(J),J=1,M)
4 FORMAT (1X, 15 F8.0)

Hay luu y cach doc sd liéu lwong mua trong chuong trinh nay. Nhu da
mo ta cach ghi ) liéu trong file, lwugng mua dugc ghi thanh » dong, mdi
dong tmg véi mot nam, trén mdi dong lai c6 m gia tri lwogng mua Gmg véi
m con song. Mudn doc lién tuc sb liéu trong » nam ta da dung hai vong
DO 16ng nhau:

DOI=1,N

READ (1,*) (SLL (I,J),J=1,M)

END DO
trong d6 vong DO bén trong 1a vong DO an v&i chi sé J chay tir 1 dén M.
Bang vong lap an nay ta da doc dwoc m gia tri s6 thuc tng véi m song
trén cung mot dong.

Mot cach tong quat, day 1a cach doc thuong dung nhét dé bang mot
1énh doc ¢6 thé nhan lién tiép tAt ca cac phﬁn tur trén mot hang clia ma tran.

Néu ta dung hai vong lap théng thudng:

DOI=1,N

DOJ=1,M
READ (1, *) SLL (1, 7J)
END DO

END DO
thi s& pham sai 1dm, boi vi hai vong DO nay tuong dwong v6i nxm 1énh
READ, va nhu ta da biét, mdi 1an 1énh READ thuc hién xong thi dau doc
file s€ xuong dong méi. Nhu vay mdy s€ doc nxm dong trong khi trong
file chi co n dong sb lidu.

Ta phat trién cach dung vong DO 4n cho truong hop trén ciing mot
dong trong file c¢6 hai dai luqr~1g. Thi dy, cling 1a file s6 liéu nhu d3 mo ta
trong thi du 19, nhung trén moi dong ngoai m gia tri luu lugng con c6 m
gia tri d§ duc tng voi m con song. Trong truong hop nay ta khai bao thém
mot bién DD (100, 15) va Iénh doc ca luu lugng va do duc s€ 1a:

DOI=1,N

READ (1, %) (SLL (I, J),J=1,M),(®D (,J),J =1, M)

END DO

Trudng hop ¢ dau mdi dong c¢6 ghi ndm quan tric, ta s& ding

DOI=1,N

READ (1, *) NAM (I), (SLL (I, J) , J =1, M) , (DD (I, J) , J =1, M)

END DO

7.3. Mang nhiéu chiéu

Fortran cho phép str dung cac mang vai sb chiéu tdi da bang 7. Chiing
ta c6 thé hinh dung mang ba chiéu giéng nhu hinh hop chir nhat tao boi
nhiéu hinh 1ap phuong con. Cac phin tir cia mang ba chiéu gidng nhu
nhitng hinh lap phuong con, xép thanh mét sb 16p, mdi 16p c6 mot sb hang
va mdi hang c6 mot s6 hinh 1ap phuwong. Tir d6 ta biéu dién vi tri ciia mot
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phan tir ndo d6 nhu 13 vi tri cta hinh 1ap phuong con: thir tu ctia n6 trong
mot hang bang chi s6 I, thir ty hang bang chi sb J va thir ty 16p - chi s6 K.
Thi du, mang ba chiéu c6 thé dinh nghia bang lénh:
REALT (3,4, 4)

Néu sir dung tén mang ba chiéu khong co chi s6, ta xir Iy mang véi
chi sb tht nhét bién thién nhanh nhét, chi s6 thir hai bién thién nhanh tha
hai va chi sb thi ba bién thién cham nhét. Thi du v6i mang T, hai 1énh doc
sau day la tuong duong:

READ*, T

READ*, ((T(, J, K), I =1, 3), J=1, 4), K=1, 4)

Tuong tu ta hinh dung mang bén chiéu nhu 1a mét chudi cac mang ba
chiéu...

Hinh 7.1. Biéu din mang ba chiéu trong bién

Trong khi twong thuy vin mang ba chiéu thuong dugc dung dé biéu
dién nhing s6 liéu quan tric trong khong gian ba chiéu. Thi du, ta co thé
biéu dién trudng ap sudt nudc bién tai cac diém nut kinh, vi tuyén cua mot
mién hinh chit nhét trén mat bién va mot sé ting sau. Trong trudng hop
nay c6 thé quy uéc chi sd thir nhat cia mang i bién thién theo truc x
huéng sang phia dong, chi sb thir hai j bién thién theo truc y hudng lén
béc, con chi sb thi ba & bién thién theo truc z hudng thang dung tir mat
xudng day bién dé chi gia tri ap suat img vai kinh do, vi d6 va mot tang sau
nao do trong bién (hinh 7.1). Trong khi tugng hoc, hai chi sb dau hoan toan
tuong tu, con chi sb6 thtr ba cua mang ba chiéu bién thién theo truc z
huéng thing dung tir mat dat 1én trén, c6 thé ding dé chi quan tric tai mot
tﬁng cao.

Theo quy wdc d6 thi mang hai chiéu 1a mot truong hop riéng cua
mang ba chiéu dung dé biéu thi truong yéu té khi twong thity van nao do
trén mot mién phfmg hinh chit nhat, thi du truong khi ap mat dat, trudng
nhiét d6 nudc mit bién... Mang bdn chiéu co thé dung dé biéu dién nhiing
trudng ba chidu vira mé ta & trén nhung tai nhidu thoi diém ¢ khac nhau.

Trong thuy vin, chi sé thtr nhit cia mang ba chiéu thuong ding biéu
dién yéu to quan tric tai cac do sau khac nhau ciia mot mit cit, doc theo
song ta co c¢6 thé co nhiéu mit cit duge biéu dién bang bién thién cia chi
s6 thr hai, yéu td quan tric lai co thé bién dbi theo thoi gian va duogc chi
dinh bang chi s thir ba. Néu xét nhidu song cung mot luc, ta can dén mang
bén chidu.

Chinh 1a trong khi twong, hai dwong hoc chung ta dugc biét téi nhing
mo hinh dy bao thoi tiét hay hoan luu va nhiét mudi dai duong thudng sir
dung céac truong ba chiéu ban dau va phat sinh ra nhimng truong bon chiéu
v6i kich thude khong 16 (do d6 phan giai khong gian cao va budc thoi gian
mo phong, du bao nho) phai luu trit va quan ly trong may tinh.

Céac mang c6 sb chidu 16n hon bén co thé 1a khé hinh dung truc quan
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hon. Tuy nhién, néu ching ta quy wdc ré rang, nhit quan cac chi sé thir
nhat, thtr hai... tuong tng vai bién s nao trong thuc t& va nim viing quy
tac bién thién chi s6 cia mang thi vin c6 thé truy cép, thao tac dung véi
mot phan tir bat ky ctia mang trong chuong trinh.

Thi du 20: Tinh tin sudt mwa. S6 liéu gia tri ngay cua cac yéu td khi
tuong thuy van tai tram Hon DA4u duoc luu trong file HONDAU.MAT c6
quy cach ghi nhu sau: Dong trén ciing ghi tén tram. Dong thir 2 ¢6 hai sb
nguyén viét cach nhau lan luot chi tdng sé ngay quan tric va sb yéu tb
duoc quan tric. Dong thir ba c6 6 sb nguyén viét cach nhau 1an luogt chi
ngay, thang, nim dau va ngay, thang, nim cudi quan tric. Dong thir 4 1a
tiéu dé cot liét ké tén tit ca cac yéu td duoc quan tric, mdi tén duoc ghi véi
d6 rong 8 vi tri. Cac dong tiép theo lan luot ghi gid trj cia cac yéu td, mdi
dong mot ngay. Gia sir lugng muwa ngay ghi ¢ cot s6 6. Viét chuong trinh
doc va tinh xem trong sudt thoi gian quan tric c6 bao nhiéu 1an mua kéo
dai 1 ngay, bao nhiéu 1an mua kéo dai 2 ngay lién, bao nhiéu lan mua kéo
dai 3 ngay lién...

REAL X (5000)
INTEGER TS (5000)
OPEN (1, FILE = '"HONDAU.MAT', STATUS = 'OLD")
READ (1, *)
READ (1, *) N
READ (1, *)
READ (1, *)
DOI=1,N
READ (1, *) (X (I), J = 1, 6)
END DO
CLOSE (1)
TS =0
=1
100 IF (I1.GT.N) GOTO 15

IF (X (I) .EQ. 0.0) THEN
I=1+1
GOTO 100
ELSE
J=1
300  IF (I.EQ.N.OR.X( + 1).EQ. 0.0) THEN
TSJA) =TS J)+1
I=1+1
GOTO 100
ELSE
J=J+1
I=1+1
GOTO 300
END IF
END IF
15 I=N
16 IF (TS (I) .EQ. 0) THEN
I=1-1
GOTO 16
ELSE
DON=1,1
PRINT ‘(2I5)’, N, TS (N)
END DO
END IF
END

Thi du 21: Tinh ma trgn twong quan ciia tip so liéu quan tric cdc
yéu to khi twong thiy vin. Vi file sé liéu trong thi du 20, viét chuong
trinh doc céc thong tin can thiét trong file va in ma trin twong quan cua cac
yéu t6 quan tric 1én man hinh.

Ta thdy, mot cach tu nhién mdi chudi gia tri ngay ciia mot yéu té quan
tric co thé duoc biéu dién thanh mang mot chiéu, chi sb mang s€ bién thién
theo thtr ty ngay quan tric. Tuy nhién, ta c6 thé gdp tat ca cac mang mot
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chiéu thanh mot mang hai chiéu vé6i chi sd thar hai bién thién theo thu tu
yéu t6 quan tric: 1, 2, ... Bang cach dung mang hai chiéu X (5000, 15) nhu
trong chuong trinh dudi ddy sé rat thuan tién cho viéc st dung cac vong lap
DO véi tham sb dém cta vong DO d6ng thoi 1a chi sé ctia mang.

REAL X (5000, 15), MX (15), DX (15), R (15, 15)
OPEN (1, FILE ='HONDAU.MAT', STATUS ='OLD")
READ (1, *)
READ (1, *) N, M
READ (1, *)
READ (1, *)
DOI=1,N
READ (1, *) (X (I, ), T =1, M)
END DO
CLOSE (1)
C Tinh trung binh va d6 léch quan phuong ciia M yéu t6
DOI=1,M
MX (D) =X (1,1
DX D) =X (1,)*X (1,1
DOJ=2,N
MXDH=MXD+X{J,D
DX (D) =DX 1) +XJ,1I)*X({J,1)
END DO
MX (D) =MX ) /N
DX (I) =SQRT (DX (I) / N - MX (I) * MX (I))
END DO
C Tinh ma tran tuong quan
DOI=1,M-1
DOJ=1+1,M
R{IJ)=0.0
DOK=1,N
RILH=REIIH+XK,I*X(K,IJ)
END DO

R, J)=R(1,J)/N-MX (I) * MX (J)
R (1, J)=R (1, J) /(DX (I) * DX (J))
END DO
END DO
DOI=1,M
RI,T)=1.0
END DO
DOI=1,M
PRINT 4, R (K, 1), K=1,1-1), (R(LJ),T=1, M)
END DO
4 FORMAT (<M>F6.2)

END

7.4. Nhirng diéu cin chi y khi sir dung cic mang

Trong cac muc trudc cua chuong nay ta da hoc st dung mét mang -
mot nhom cac dia chi luu gilt cac gia tri c6 mot tén chung, nhung phan biét
v6i nhau béi mot hodc mot s chi sb. Mang la mot yéu t6 manh mé& nhat
trong Fortran, vi né cho phép luu gitt mot tap hop dir lidu 16n dé dé xur ly
trong chuong trinh ctia chiing ta.

Mic du véi tién loi co ban nhu trén, cac mang ciing thuong c6 thé gay
ra nhitng 16i m&i. Mot khi ban du dinh sir dung mang dé mo ta dit liéu, hay
tu hoi “ta c6 can st dung dit liéu nay nhiéu 1an khong” va “dir liéu nay co
can phai luu trude khi ta sir dung né khong”. Néu cau tra 11 cho cac cau
hoi trén 1 “khéng”, nén han ché dung mang, ma dung cac bién don.

Mot khi mang la can thiét, nhung chuong trinh 1am viéc sai, trudc hét
hay kiém tra nhiing diéu sau déy:

a Kich thudc mang: Mb ta mang phai chi ra s6 phan tir t6i da dy dinh
lru giir trong mang. Mic du chung ta khong nhét thiét phai dung hét tat ca
céc phan tir cia mang, nhung ching ta khong dugc str dung nhiéu phan tir
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hon so véi s6 phan tir 3 mod ta ¢ phan khai bao ctia chuong trinh. Vay véi
mdi bai toan cu thé néu can st dung mang, hay hinh dung trude kich thudc
t6i da cia mdi chiéu ctia mang dé khai bao cho dung, c6 thé hoi dur ra mot
it, nhung du nhiéu qud s& ton bo nhé, con khai bao thicu thi khi chay
chuong trinh sé& phét sinh 16i 16gic.

A Chi s6 mang: Hay kiém tra timg chi s, ddc biét nhirng chi sé 1a
biéu thirc s6 hoc, dé tin chic rang né 1a s nguyén nam trong gidi han dung
dén, khong vuot ra ngoai khoang bién thién cua chi s6. Néu chi sb mang
vuot ra ngoai gidi han cho phép thi hiy xem cac bién trong biéu thirc sé
hoc tinh chi s6 c6 bi nhim khéng. C6 thé dung 1énh in 1én man hinh dé
theo ddi dién bién ciia chi sd.

a Vong lip DO: Néu ban dung chi s6 mang lam tham s6 dém cia
vong lap DO, hay tin chic rang ban da sir dung dung tén bién trong chuong
trinh cta ban. Thi dy, néu trong mét vong 1dp DO v6i mang ba chiéu ban
dinh cho chi s6 thtr ba cia mang (K) bién thién, hdy kiém tra xem ban c6
dung I thay vi K khong. Ldi thuong gip 1a chi s dao ngugce: Hay tu hoi
chd nay can B (K, L) hay B (L, K)? Hay c6 y thirc vé dat tén cho chi sd.
Tap quan chung 14 str dung bién I cho chi sé thi nhét, J - thir hai va K - thir
ba; nhu vay rat tién loi khi sir dung céc vong lap 16ng nhau va chi s6 dém
ctia vong lap DO ddng thoi 1a chi s6 mang.

1. File dit liéu voi don vi file 9 chira 28 s6 lidu lugng mwa ngay trong
bon tuan 18 lién tiép, ghi thanh 4 dong, mdi tudn mot dong. Nhom 1énh sau

REAL DMUA (28)
DOI=1,28

READ (9, *) DMUA (1)
END DO

c¢6 doc diing cac s6 liéu lugng mua tng voi timg ngay khong. Néu khong
dung, chi ra phuong an doc diung.

2. Vi’ét chuong trinh chf) phép doc tir ban phim ba sb nguyén, kiém tra
xem ba s0 nguyén do cé the chi ngay, thang, nam hgp ly khong. Két qua
kiém tra ghi thanh dong thong bao thich hgp 1én man hinh.

3. Viét chuong trinh doc moét chudi Y goém 20 gia tri thuc t‘fr file
EXPER, trong do méi‘gié tri ghi trén mot dong. Lap mot chuoi Z gom 20
gia tri thod man cac diéu kién:

Z,=Y, Zy=Yy; Z,=T0t Yt Y ”;i Y (122.19)
In chudi xuat phat va chudi méi canh nhau thanh bang hai cot.

4. Viét chuong trinh doc file RAIN chira bang dit liéu lugng mua gdom
12 dong (moi dong tuong trng mot thang) va 5 ¢ft (moi ¢dt tuong rng mot
nam trong cac nam 1978-1982). Xac dinh va in bang thong tin sau day:

LUONG MUA TRUNG BINH

1978 - XXX.XX

1979 - XXX.XX

1980 - XXX.XX

1981 - XXX.XX

1982 - XXX.XX

LUONG MUA CUC DAI

THANG XX NAM XXXX

LUONG MUA CUC TIEU

THANG XX NAM XXXX

5. File dir liéu tén 1a SCS1.TEM ghi sO lidu vé trudng nhiét d6 nudc
bién trung binh thang 1 & viung bién Pong c6 quy cach ghi nhu sau:
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- Dong thir nhat gdm tuan tu cac tham so: kinh tuyén bién phia tay,
kinh tuyén bién phia déng, vi tuyén bién phia nam, vi tuyén bién phia bic
(cac sb thyuc) cua ving, bude ludi theo phuong tay dong, budc ludi theo
phuong bic nam (do bang phit, cac sé nguyén) cua ludi.

- Dong thr hai ghi kich thudc ctia ma tran s liéu (cac sd nguyén)
theo dong (phuong bic nam), theo cot (phuong tay dong), theo chidu sau tir
mit bién xudng dudi va mot sé nguyén —32767 chi gia tri khuyét cua sb
li€u nhiét do.

- Phan con lai gdm: mot sb nguyén chi ting sau quan tric (mét) ghi &
mot dong; sau d6 1a mang s liéu nhiét 46 ung véi ting d6 ghi thanh cac
dong tir bac xudng nam, cic cot tir tdy sang dong (cac sb thuc khong dinh
nhau). Tiép tuc nhu vy cho dén tang sau dudi cung.

Hay viét chuong trinh doc dir li¢u, chon ra mdt profil nhiét do cho
diém bat ky thudc mién tinh. Két qua ghi 1én man hinh nhu sau:

KINH DO XXX.XX

VIDO XX.XX

TANG (m)NHIET DO

XXXX XX.XX

XXXX XX XX

6. Cho file dit liéu SCS1.TEM da mo ta trong bai tap 5. Hay viét
chuong trinh doc dir li¢u va tinh cac gia tri nhiét d trung binh cta ting
tang quan tric va gia tri nhiét do trung binh toan bién ké tir ting mat cho
t6i tang quan tric dudi cung.

7. Cho file dit liéu SCS1.TEM da mé ta trong bai tap 5. Hay viét
chuong trinh doc dif li€u va in ra file SECT17.TEM mdt bang s6 liéu nhiét
d6 nudc cua mat cat doc vi tuyén 17°N véi quy cach nhu sau:

- Dong trén cung 13 tiéu dé:

"Phan bd nhiét dd nudc trén mat cit doc vi tuyén 17"

- Dong thir hai liét ké cac kinh d¢ tir tdy sang dong.

- Céc dong tiép dudi ghi do sau tang quan trac & moi ,déu dong tuong
ﬁr{g, sau d6 1a cac gia tri nhiét 46 nudc (lay dén hai chit s6 thap phén) ghi
thang cot V(:)'i nhiing kinh dc}‘ tuomg ung da liét ké & flbng thr hai. Nhiing
gia tri khuyét (—32767) ghi bang s6 99.99 hodc nam dau hoa thi (¥***%*),
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Chwong 8 - Chwong trinh con loai ham

Khi x4y dung chuong trinh giai mot bai toan tuong ddi phirc tap, ta s&
thiy chuong trinh thuong dai va khé doc. Nhiéu khi ciing mot sb thao tac
nhu nhau dugc thyc hién ldp lai & mot s6 chd trong mt chuong trinh ciling
lam cho chuong trinh ciia ching ta trd thanh dai hon. Nhing van dé nay c6
thé khic phuc bang cach st dung nhimg chuong trinh con (subprogram) -
la mot nhom cac 1énh dugce tach riéng ra va sau do6 sé dugc goi thuc hién
khi can trong chwong trinh cta ching ta. Trong Fortran c¢6 hai loai chuong
trinh con: chuong trinh con loai ham (function) va chuong trinh con loai
thu tuc (subroutine). Trong muc 2.4 chuong 2 da gidi thi¢u va thinh thoang
trong cac bai khac ching ta di str dung mot vai ham chuin hay ham riéng
cua Fortran. Thi du, khi tinh sin cua mdt goc ta dung ham SIN, khi can gia
tri tuyét dbi cua mot dai luong ta dung ham ABS... Nhitng ham nay thyc
chit ciing 1a nhitng chuong trinh con, nhung ching di dugc xdy dung sin
(ham chuan) va nam trong bd bién dich, ching ta chi viéc goi truc tiép
trong chuong trinh khi can. Trong chuong nay s& tom tit vé nhiing dic
diém cta cac ham chuin. Sau do6 ta hoc cach ty x4y dung nhirng chuong
trinh con loai ham dé giai quyét nhitng bai toan riéng cua minh. Nhimng
chuong trinh con loai thu tuc s€ xét trong chuong 9.

8.1. Cac ham chuéan

Mot ham tinh ra mét gia tri, thi du can bac hai cia mot ) hay gia tri

trung binh cia mot mang. Fortran c6 rat nhiéu ham chuin (xem danh sach
cac ham chuan trong phu luc 1).

Nhitng dic diém chinh cta cac ham chuan la:

1) Tén ham va cac gia trj dau vao (cac ddi sd) cung thé hién mot gia
tri.

2) Mot ham khéng thé dugc st dung ¢ vé trai cia ddu = trong mot
1énh gan.

3) Tén cia ham chuin xac dinh kiéu dit liéu cua dau ra cia ham. Thi
du, néu tén bt dau bing mot trong cac chir cai tir I dén N thi gia tri ham 1a
s6 nguyén.

4) Cac dbi s6 cua ham thudng cung kiéu nhu ham, trir mot sb ngoai 18
(xem phu luc 1).

5) Cac dbi s6 cia mot ham phai nam trong cip dau ngodc don.

6) Cac dbi s6 cia mot ham co thé 1a cac hiang, bién, biéu thirc hay cac
ham khac.

7) Cac ham ty sinh (generic function) chap nhén nhiéu kiéu ddi sé va
tra lai gia tri ham cung kiéu v6i d6i sd. (Thi du ham ABS(X) néu ddi s6 X
1a s6 nguyén thi gia tri ham ABS(X) cho ra gia tri tuyét ddi la s nguyén,
néu X thyc thi gia tri ham s& 1a thyc.)

Thi du 22: Poc tir ban phim mot sb nguyén. Kiém tra xem né 1a sd
chén hay sb 1é va in ra thong bao thich hop. Ta c6 thé sir dung ham chuan
MOD (1, J) trong bai tap nay. Him MOD c6 hai dbi s6 nguyén I va J. Him
nay tra vé sd du cua phép chia I/J. Vay chuong trinh giai bai tap nay c6 thé
nhu sau:

PRINT *,' NHAP MOT SO NGUYEN'"'
READ *, K
IF (MOD (K, 2) .EQ. 0) THEN
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PRINT 5, K
ELSE
PRINT 8, K
END IF
5 FORMAT (1X,I5," LA SO CHAN')
8 FORMAT (1X,15,' LA SO LE))

8.2. Cac ham chwong trinh con

Trong thuc té 1ap trinh giai cic bai toan khoa hoc k¥ thuat nhiéu khi
doi hoi nhitng ham chwa c6 trong danh sach cac ham chuéan cua Fortran.
Néu tinh toan hay ldp lai thuong xuyén va doi hoi mot sb budc, ta nén thuc
hién nhu 1a mot ham thay vi moi lan can lai phai viét ra cac 1énh tinh toan.
Fortran cho phép chung ta tu xay dung nhitng ham cua riéng minh theo hai
cach: ham lénh (statement function) va ham chwong trinh con (function
subprogram). Néu tinh toan c6 thé viét trong mot 1énh gan duy nhat, thi ta
st dung ham Iénh; nguoc lai, néu phai thyc hién nhiéu tinh toan hay thao
tac moi din t6i mot gia tri két qua, thi ta dung ham chuong trinh con.

8.2.1. Ham I¢nh

Dang téng quat ctia ham 1énh 1a

| Tén ham (Danh sich ddi s8) = Biéu third

Nhitng quy tic phai tuan tha khi viét va ding ham 1énh:

1) Ham 1énh dugc dinh nghia & dau chuong trinh, cung véi cac 1énh
khai bdo kiéu dit ligu.

2) Pinh nghia ham 1énh gdém tén ctia ham, sau d6 dén cac dbi s6 nim
trong cap ddu ngodc don & vé bén trai cia dau bang; biéu thirc tinh gia tri
ham & vé bén phai ctia du bang.

3) Tén ham c6 thé khai bao trong 1énh khai bao kiéu; néu khong thi
kiéu ctia ham s& duoc xéac dinh theo cach dinh kiéu an.

Thi du 23: Dién tich ctia tam gidc c6 thé tinh theo hai canh va goc xen
gilra chung:

Dién tich =0,5xcanh 1xcanh 2 xsin (goc) .

Viét chuong trinh doc d¢ dai ba canh clia mdt tam gidc va cac goc dbi
dién moi canh. Tinh va in dién tich cla tam giac theo ba phuong an: trong
moi phuong 4n str dung mot cip canh va goc tuong img.

Trong bai tip nay ta phai tinh dién tich tam giac ba lan, do d6 c6 thé
dung ham 1énh dé tinh dién tich tam giac. Chuong trinh c6 thé nhu sau:
PROGRAM DTTG
REAL CA, CB, CC, A, B, C, DT, DT1, DT2, DT3,

Cl1, C2, GOC

DT (C1, C2, GOC) =0.5 * C1 * C2 * SIN (GOC)
PRINT *, ' Nhap ba canh tam giac theo thu tu sau:'
PRINT *,'Canh A Canh B Canh C'

READ *, CA, CB, CC

PRINT *, ' Nhap ba goc (radian) theo thu tu sau:'
PRINT *, ' Doi dien: canh A canh B canh C'
READ * A, B, C

DT1 = DT (CB, CC, A)

DT2 =DT (CC, CA, B)

DT3=DT (CA, CB, C)

PRINT *

PRINT *, 'Cac dien tich tinh theo ba phuong an la:'
PRINT 5, DT1, DT2, DT3

=]
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5 FORMAT (1X, 3F7.2)
END

Nhan xét rang trong chuong trinh ndy ham tinh dién tich tam giac
dugc dinh nghia & dau chuong trinh bdi tén DT va ba ddi 6 hinh thic C1,
C2, GOC va gia tri cia ham dugc tinh chi béng mot 1énh gan (dong 1énh
thir ba). Trong chwong trinh, & cic dong 1énh thir 10-12 ta goi ham ba lan,
mdi lan ta chuyén cac bién khac nhau vao vi tri ciia cac d6i s6 hinh thirc.
Kiéu dit liéu ctia ham DT duoc md ta tudong minh tai 1énh mo ta REAL ¢
dau chuong trinh. Trong chuong trinh chinh cac goc duge cho bang radian.
Néu cac goc nhap vao duoc cho bang do va dé khong can chuyén ddi thanh
radian trudc khi goi ham DT tinh cac dién tich, ta co thé dinh nghia lai ham
DT nhu sau:

DT(C1, C2, GOC) = 0.5*C1*C2*SIN (GOC * 3.14159 / 180.0)

8.2.2. Ham chwong trinh con

Thuc chit cia ham chuong trinh con la mét ham do nguoi lép trinh tu
xay dung, do d6 nguoi ta con goi 1a ham do nguoi dung dinh nghia. Ham
loai nay khac véi ham 1énh & chd n6 dugc tinh khong phai br:ing mot 1énh
gan duy nhat ma bang mot sd 1énh. Ham chuong trinh con bat ddu véi 1énh
khéng thue hién dé dic ta ham bing mot tén va mot danh sach dbi s6 nhu
sau

IFUNCTION Tén ham (danh sich déi s6)

Sau c4c 1énh mo ta va tinh toan, 1énh RETURN chuyén diéu khién vé
chuong trinh chinh va Iénh END bao cho chuong trinh dich su két thuc cua
chwong trinh con. Tén ham dwgc chon theo quy tic nhu tén hang, tén bién
ctia Fortran. Tén ham c¢6 ¥ nghia mé ta an kiéu gia tri ciia ham néu trong
chuong trinh chinh chua khai bao twong minh. Trong danh sach ddi s6 néu

c6 tir hai d6i sd tro 1én thi cac dbi sé cach nhau boi dau phay. Tén cac dbi
sd ciing c6 ¥ nghia mé ta an kiéu dir liéu cia d6i s6. Tuy nhién, nén mé ta
twong minh cac ddi s6 cia ham trong phan khai bao cac bién ctia ham.
Trong phan khai béo ndy, ngoai cac déi sb con co thé khai bao cac bién
khac duogc dung chi trong ndi by ham chuong trinh con. Vay hinh dang
tong quat ciia mot ham chuong trinh con nhu sau:

FUNCTION Tén (déi sé 1, doi 56 2, ...)
Cic I¢nh mé ti cdc déi s, cdc bién cuc by
Cadc Iénh thuc hién

RETURN

END

Céac ham chuong trinh con dugc viét tach ra khoi chuong trinh chinh
va nam sau 1énh END ciia chuong trinh chinh. Trong chwong trinh chinh,
khi can t6i ham con ngudi ta thuong dung 1énh gan dé gan gia tri tinh dugc
boi ham con vao mdt bién hodc dung truc tiép tén ham con trong cac biéu
thirc. Nhitng gia tri cia cdc doi 56 thuce té giri vao cac doi so hinh thirc phai
phit hop vé kiéu va ding tuan ty nhu trong danh sach ddi s6. Ta xét thi du
vé xay dung ham con va cach dung no trong chwong trinh chinh qua thi du
24 dudi day.

Thi du 24: Cac md hinh sé thuong tinh ra cac gid tri cua cac thanh
phan kinh huéng V, va vi huéng V, cia toc do gi6 ¢ nhimg diém khac

nhau. Tir nhitng cdp gia tri thanh phan kinh huéng va vi huéng can tinh ra
toc d0 7 va hudng gi6 d . Toc d gio tinh bang cong thic

V= Vi+V2,

con hudng gid (goc gitra vecto gié va hudng bic) tinh theo cong thic
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a neu V,>0,V,>0
180~ mnéu V,>0,V,<0
180+a mnéu V, <0,V,<0
360~ néu V, <0, V,>0

v

trong d6 o= @arctg
Vi

T

Gia str cac gia tri cua cac thanh phan kinh huéng va vi hudéng cua tbc
d6 gi6 da luu trong file GIOKV.KQI thanh hai cot, dong dau tién cua file
ghi s6 dong dit liéu co trong file. Viét chuong trinh doc file GIOKV.KQI
va ghi két qua tinh toc d6 va hudng gid vao file mdi GIO.KQ2 thanh 4 cot
dang sau:

TT v, v, m/s HUONG
XX XXX XXX XXX XXX
XX XXX XX.X XXX XXX

Khi 1ap chuong trinh giai quyét nhiém vu nay ta nhan thy can tinh
mo dun cia tdc do gié va hudng gié nhiéu lan. Vay co thé sir dung cac
ham, ngoai ra, dé tinh toc do gi6 c6 thé dung loai ham 1énh, dé tinh hudng
gi6 dung ham chwong trinh con. Chuong trinh ¢6 thé nhu sau:

REAL GIOK (200), GIOV (200), V, H, TOCDO, HUONG
INTEGER I, N

C Mo ta ham 1énh tinh mé dun toc do gid
TOCDO (VK, VV) = SQRT (VK*VK+VV*VV)
OPEN (1, FILE ='GIO.KQI', STATUS ='OLD")
READ(1,¥) N
DOI=1,N

READ(1,*) GIOK (I), GIOV (I)
END DO
CLOSE (1)

OPEN (1, FILE ='GIO.KQ2', STATUS = '"UNKNOWN")

WRITE (1, 4) ‘TT’, ‘VK’, ‘VV’, ‘M/S’, ‘HUONG’
FORMAT(1X, I3, 4F7.1)

DO I=1,N

V = TOCDO (GIOK (I), GIOV (I))

H = HUONG (GIOV (I), GIOK (I))

WRITE (1, 5) I, GIOK (I), GIOV (I), V, H
FORMAT (1X, I3, 4F7.1)

END DO

END

Ham chuong trinh con
FUNCTION HUONG (VV, VK)
REAL VV, VK, HG
IF (VK .EQ. 0.0) THEN
IF (VV .GE. 0.0) THEN
HG =90.0
ELSE
HG =270.0
ENDIF
ELSE
G =ATAN (ABS (VV /VK))/3.14159 * 180.0
IF (VK .GT. 0.0) THEN
IF (VV .GE. 0.0) THEN
HG=G
ELSE
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HG =360.0 - G
ENDIF
ELSE
IF (VV .GE. 0.0) THEN
HG =180.0 -G
ELSE
HG =180.0 + G
ENDIF
ENDIF
ENDIF
HUONG = HG
RETURN
END

Trong thi du nay, ta théy viéc tinh mé dun tc do va hudng duoc thuc
hién nhiéu 1an. Do d6 di td chirc tinh chung trong cac ham. Vi gia trj mo
dun tinh don gian bang mot biéu thirc nén da dung loai ham 1énh, d6 1a
ham TOCDO duogc dinh nghia & dong 1énh thtr ba cua chuong trinh chinh.
Viée tinh hudng phai thyc hién nho mot s6 phép tinh va thao tac, do d6 da
dung loai ham chwong trinh con HUONG. Kiéu dit liéu cua hai ham nay
duogc khai bao tuong minh ¢ phan khai bao trong chuong trinh chinh.

Thi du 25: Uéc lugng nghi¢m ciia da thirc bac 4

f(x) = ay +a,x + a,x” + ax° + ax’
trén khoang [-5, 5].
Dé giai bai toan nay, ta sit dung hai phwong phap tim nghiém cua
phuong trinh 13 phuong phap tim hep dan va phuong phép chia doi.

Trong phirong phdp tim hep dan, mién tim nghiém dugc chia thanh

nhirg khoang di nho sao cho thyc té c6 thé xem rang trong mot khoang
nao do chi c6 mot nghiém. Xét cac khoang tir trai sang phai, ta s€ tim
nhitng chd ma dd thi ciia da thice cit truc x : bang cach tinh cac gia tri cia
da thuc tai cac ddu mat cua khoang, néu diu cua cac gia tri cua da thuc tai
cac dau mat khac nhau, thi do thi cit truc x va it nhit c6 mot nghiém trong
khoang d6. Sau d6 khoang chtra nghiém lai dugc chia tiép thanh cac phu
khoang nho hon va qué trinh tim lai bat ddu tir dau trai cho dén khi xéc
dinh duoc khoang chira nghiém. Qua trinh chia khoang va tim lap lai cho
dén khi nghiém dugc xac dinh du do chinh xac.

Phirong phdp chia déi bat dau voi mot khoang da duge biét 1a chia
mot nghiém. Khac v6i phuong phap tim hep dan chia khoang chira nghiém
thanh nhiéu phu khoang truéc khi tim, phuong phap chia d6i chi chia
khoang chura nghiém thanh hai nira, sau d6 xac dinh ntra nao chua nghiém.
Su chia ddi tiép tuc cho dén khi tim dwoc nghiém véi d6 chinh xac mong
muon.

Trong thi dy nay, ta két hop hai phuong phap: phuong phap tim hep
dan dé xac dinh khoang chtra nghiém. Sau d6 phuong phap chia doi xac
dinh nghiém véi do chinh x4c cin thiét. Gia st phuong phap chia doi tiép
tuc 1ap cho dén khi ntra khoang nho hon 0,01 va nghiém tim duogc néu gia
tri tuyét ddi cua da thuc khong 16n hon 0,001.

INTEGER I, N

REAL A (0:4)

REAL TRAI, PHAI, GIUA, KHOANG, NGHIEM
LOGICAL XONG

PRINT *,'NHAP CAC HE SO A0, Al, A2, A3, A4'
READ*, A

PRINT 5, A

5 FORMAT (/,' DA THUC!'

/11X, 9X,'4", 11X, '3, 11X, 2"/ 1X, 4(F7.3,' X +"), F7.3)
N=0

=]
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DO1=1,40
TRAI = -5.0 + REAL (I-1) * 0.25
PHAI = TRAI + 0.25
IF (ABS(F(A, TRAI)) .LT. 0.001) THEN
PRINT 15, TRAI F(A, TRAI)

15 FORMAT (1X, 'NGHIEM ="', F7.3, 3X,
'F(NGHIEM) =, F7.3)
N=N+1

ELSE IF (F(A, TRAI)*F(A, PHAI) .LT. 0.0) THEN
XONG = .FALSE.
KHOANG = PHAI — TRAI
20 IF (KHOANG .GT. 0.01 .AND. .NOT. XONG) THEN
GIUA = 0.5 *(TRAI + PHAI)
IF (ABS (F(A, GIUA)) .LT. 0.001) THEN
XONG = .TRUE.
ELSE IF (F(A, GIUA)*F(A, TRAI) .LT. 0.0)
THEN
PHAI = GIUA
ELSE
TRAI = GIUA
END IF
KHOANG = PHAI — TRAI
GOTO 20
END IF
IF (KHOANG .GT. 0.01) THEN
NGHIEM = GIUA
ELSE
NGHIEM = 0.5 *(TRAI + PHAI)
END IF
PRINT 15, NGHIEM, F(A, NGHIEM)
N=N+1
END IF
END DO

TRAI=5.0
IF (ABS (F (A, TRAI)) .LT. 0.001) THEN
PRINT 15, TRAL F (A, TRAI)
N=N+1
END IF
IF (N .EQ. 0) THEN
PRINT *,' KHONG NGHIEM TRONG KHOANG [-5,5]
END IF
END

REAL FUNCTION F (A, X)

REAL A(0 : 4), X

F=A(0) + A(1)*X + A(2)*X**2 + A(3)*X**3 + A(4)*X**4
RETURN

END

Trong chuong trinh nay, ta dd chia mién tim nghiém [-5, 5] thanh 40
khoang, mdi khoang dai 0,25 va thuc hién vi¢c kiém tra tir trai sang phai
xem trong nhing khoang nao c6 thé c6 nghiém bang phuwong phap tim hep
dan bang vong DO. Trong mdi khoang, néu gia trj da thirc & diu mut trai
cua khoang khong khac khong qua 0,001 thi nhan nghiém bang ddu mut
trai va chuyén sang xét khoang tiép sau & bén phai. Con néu gia tri da thic
& hai diu mut cua khoang dang xét khac dau, thi ta tim nghiém theo
phuong phap chia d6i. Qua trinh 13p dé lién tiép chia doi khoang thuc hién
bang vong lap IF 16gic va 1énh GOTO v diéu kién cho dén khi khoang tro
nén nhé hon hodc bang 0,01 hodc gia tri tuyét ddi cua da thuc & giita
khoang khong 16n hon 0,001. Viéc tinh gia tri da thirc thuc hién nhiéu lan
v6i nhitng gid tri x khac nhau nén ta d to chirc ham F dé chuyén lam viéc
nay.

Thi du 26: Viét chuong trinh doc lién tiép tir ban phim ba s6 nguyén,
kiém tra xem ching c6 tuan tu chi ngay thang ndm hop 1y khong va in ra
thong bao phu hop. Chuong trinh két thiic khi ta nhap ngay thang nim déu
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1a nhirng sé khong.

10

=]

=]

PROGRAM KTNGAY
INTEGER ID, IM, IY
PRINT *, 'HAY NHAP BA SO NGUYEN'
READ *, ID, IM, IY
IF (ID .NE. 0 .AND. IM .NE. 0 .AND. IY .NE. 0) THEN
IF (OKDATE (ID, IM, 1Y)) THEN
PRINT*, 'CO THE LA NGAY THANG NAM HOP LY'
ELSE
PRINT*, ‘KHONG THE LA °,
‘NGAY THANG NAM HOP LY’
ENDIF
GOTO 10
ENDIF
END

INTEGER FUNCTION SNTT (M, Y)
INTEGER M,Y
IF (M. EQ. 2) THEN
SNTT = 28
IF ((MOD (Y,100) .NE. 0 .AND. MOD (Y.4) .EQ. 0) .OR.
(MOD (Y,100) .EQ. 0 .AND. MOD (Y/100, 4) .EQ .0))
SNTT =29
ELSE IF (M.EQ.4 .OR. M.EQ.6 .OR. M.EQ.9 .OR. M.EQ.11)
THEN
SNTT =30
ELSE
SNTT = 31
ENDIF
RETURN

END

LOGICAL FUNCTION OKDATE (D, M, Y)
INTEGER D,M,Y,NNGAY
IF (D.LT.1.OR.D.GT.31.0R.M.LT.1.OR.M.GT.12) THEN
OKDATE = .FALSE.
ELSE
NNGAY = SNTT (M, Y)
OKDATE = D.LENNGAY
ENDIF
RETURN
END

Trong chuong trinh nay dung hai ham con: ham OKDATE va ham
SNTT. Ham OKDATE c6 ba d6i s6 nguyén D, M, Y va dua ra gia tri 16gic
1a .TRUE. néu D, M, Y 1a nhitng s6 nguyén chi ngay thang hop ly. Ham
SNTT c6 hai d6i s6 nguyén va dua ra gia tri nguyén 1a sb ngay ciia thang
dang xét. Nhan thdy rang chwong trinh chinh goi ham con OKDATE, vé
phﬁn minh ham con OKDATE trong khi thuc hién lai goi ham con SNTT.

8.3. Chi din gé roi va phong cach viét chwong trinh ¢é ham con

ﬂ Kiém tra su lam viéc ding ddn ctia ham tu xdy dung ciing gi(‘)ngl nhg:
kiem tra chuong trinh chinh. Nén thur cho hélr’n con nhﬁ’ng gia tri doi so
khac nhau xem n6 ?6 duara ﬂgié tri ham dl'mg dan khong. Néu ham con lam
vi¢c khong dung dan, hay kiém tra nhiing di€m sau:

1) Su phu hop vé kiéu va th tu ctia d6i s6 thuc té va ddi sb hinh thirc.
2) Khéng dinh ré“xng truéc 1énh RETURN ham da nhan mot gia tri
dung.
3) In kiém tra gia tri cac d6i sd trudc va sau khi goi ham con.
4) C6 thé dung 1énh PRINT trong ham con dé dinh vi chd 15i trong
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ham con.

Str dung ham 1énh va ham chuong trinh con sé lam chuong trinh cé
tinh cdu trac hon va dé doc. Trong chuong trinh con ciing nén c¢6 cau triic
sang rd. Néu ham dai va kho doc, hiy ding ham con khéc trong ham con.
Mot khi ban quyét dinh ding ham con, hiy can nhic nhiing diéu sau day:

1) Chon tén ham con sao cho tén c6 tinh goi nho.

2) Nén ding tén cac dbi sd hinh thirc trong ham con tring véi tén ctia
cac d6i s6 thuc té. Néu ham duge dung nhiéu 1an véi nhitng dbi sb thuc té
khac nhau, thi hdy chon tén d6i sb hinh thic hoan toan khac dé tranh sy
nham 13n véi cac bién ciia chuwong trinh chinh. C6 thé cach sau day 1a mot
cach nén dugc dung: tén cac ddi sb trong ham con dit bang céc tir tiéng
Anh, con tén cac dbi s6 thuc té - bang cac tir twong Gng cua tiéng Viét.

1. Viét chuong trinh in gia tri cac biéu thic sau:

69+ y

Y HA1+2y+3y7

sin y
v+ 1+2y° +3y*

23z+z2*

a =

p=

z2 +\/1+2Z+322
1

S=

sin2y+\/1+2siny+3sin2y

trong chwong trinh hiy xiy dyng ham con tén 13 DENOM v&i dbi sé x
chuyén dé tinh biéu thic

x> +41+2x+3x% .

2. Hiy cai tién chuong trinh tim nghiém cua da thirc ¢ thi du 25 trang
139 sao cho no6 cho phép nguoi dung nhap khoang xac dinh nghiém thay vi
dung khoang [-5, 5].

3. Hay cai tién chuong trinh tim nghiém cua da thic & thi du 25 trang
139 sao cho ndé cho phép nguoi dung nhép kich thudc cia phu khoang
trong phan tim hep dan.

4. Viét ham chuong trinh con nhén gia tri mot sb nguyén va tra vé giai
thira cta s6 nguyén do.

5. Cosin ctia mot goc tinh theo cong thirc chudi

2 4 46
cosx=l—-——+———+
21 41 6!

trong d6 x tinh bang radian. Hay viét ham chuong trinh con COSX véi
dau vao 1a goc tinh bang do, tinh ra cdsin cia goc d6 voi do chinh xac <
0,000001, sir dung ham con tinh giai thira & bai tap 4. Sau d6 viét chuong
trinh chinh in bang ba cot: cot thir nhét (x) chira goc tir 0 dén 360° véi gia
sb 15° coOt thir hai chia cosin cua gbc tinh theo ham chuan COS cua
Fortran va cot thir ba chira c6sin tinh theo ham con COSX.

6. Viét ham chuong trinh con MEDIAN (X,N) véi dau vao 1a mang
REAL X(N) da sap xép ting hodc giam dan va s gia tri thuc té cia méang
N, tra v€ gia tri cuia trung vi cua chuoi x(n) theo dinh nghia:

-néu n 1& trung vi bang x (%+ 1) ,

x(n/2)+x(n/2+1)
> .
7. Viét ham chuong trinh con DAD (D1, M1, Y1, D2, M2, Y2) véi 6
dbi s6 hinh thuc kiéu s nguyén: D1, M1, Y1, D2, M2, Y2 lan luot chi
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ngdy, thang, nim cua hai ngay bat ky. Ham nay s& co gia tri 16gic bang
TRUE néu ngay D2, M2, Y2 1a ngay mudn hon ngay D1, M1, Y1, con néu
khong thi n6 s& c6 gia tri FALSE. Sau d6 hiy viét mot chuong trinh chinh
cho phép ta nhdp tir ban phim mot ngay bat ky trong qua khir hodc trong
tuong lai, xac dinh va in 1én man hinh th{r trong tun cua ngay d6. Biét
rang ngay 1-1-2001 13 ngay thi hai.

Chwong 9 - Chworng trinh con loai thu tuc

Trong chuong 8 ching ta dd nghién ctru v& cac ham chuin, cac ham
1€nh va cac ham do nguoi lap trinh tu xay dung. Trong khi mét ham chi
gidi han ¢ viée tinh ra mét gia tri, thi cac thu tuc chuong trinh con (hay con
goi la thu tuc do nguoi lap trinh ty xay dung) co thé tinh ra mot sb gia tri,
hodc thuc hién mot sb thao tac. Trong bai nay ta hoc cach viét cac thu tuc
va st dung cac thu tyc trong cac bai toan ng dung.

9.1. Khai bao va goi chwong trinh con thu tuc

Nhiéu quy tic viét va sir dung céc thu tuc chuong trinh con giéng nhu
cac quy tic ddi voi cac ham chuong trinh con. Duéi day liét ké nhimg khac
biét giira cac thu tuc va cac ham.

1) Mot thu tuc khong biéu dién mot gia tri, do do tén cuia no6 chi la dai
dién cho mot doan chuong trinh, khéng chi dinh kiéu cua dir lidu du ra.

2) Dong 1énh dau tién trong mdt tha tuc thong bao tén thu tuc va danh
sach ddi sb

ISUBROUTINE Tén thii tuc (danh sich ddi sé)|

3) Chuong trinh chinh goi mét thu tuc bang 1énh CALL c6 dang tong
quat nhu sau:
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\CALL Tén thii tuc (danh sich ddi s6)|

4) Thu tuc dung danh sach ddi s khong chi cho dau vao ma ca cho
nhitng gia tri giri ra chwong trinh chinh goi nd. Cac ddi s6 cia thu tuc duoc
dung trong 1énh CALL 13 nhitng doi sé thuc té, con cac ddi sb st dung
trong thu tuc 1a nhitng déi sé hinh thirc. Cac d6i sb trong 1énh CALL phdi
phit hop vé kiéu, s6 lwong va thir ti voi nhitng dbi sb trong thi tuc.

5) Mot tha tuc c6 thé tinh ra mot gia tri, nhiéu gia tri hodc khong gia
tri ndo ca. Mot tha tuc co thé s dung mot gia tri dau vao, nhiéu gia tri dau
vao hoic khong c6 gia tri dau vao.

6) Nhin 1énh, tén bién trong thu tuc dwoc chon doc lap véi chuong
trinh chinh. Nhitng bién dung trong thu tuc ma khong phai 1a cac d6i s cua
thu tuc goi 1a cac bién cuc bé, cac gia tri ciia chung khong xur Iy duoc trong
chuong trinh chinh.

7) Can dic biét than trong khi sir dung cac mang nhiéu chiéu trong
cac thu tuc. Nén chi dinh ca kich thuoc khai bdo va kich thuoc s dung
thuee té véi cac mang hai hodc nhiéu chiéu.

8) Gidng nhu cac ham, 1énh RETURN & cudi cac thu tuc dung dé
chuyén diéu khién trd vé chuong trinh chinh, 1énh END dé bao két thic thu
tuc.

9) Trong luu dd khdi cac thao tac dugc thyc hién bén trong thu tuc
duogc ky hiéu bang biéu tugng do hoa sau day:

!

i

10) Mot thu tuc co thé dung cac ham con khac hodc goi cac thu tuc
khac, nhung n6é khong thé ty goi chinh né. (Trong Fortran 90 cho phép

dung cac thu tuc dé quy c6 thé ti goi chinh minh.)

9.2. Nhirng thi du ng dung chwong trinh con thu tuc

Nhirng thi du duéi day giup chung ta hoc cach viét cac thu tuc va sir
dung n6 trong chuong trinh chinh nhu thé nao.

Thi du 27: Chwong trinh tinh cdc ddc trung thong ké: trung binh,
phuong sai va do 1éch chuan cua chudi x gobm n s6 li€u quan trac. Céc
cong thirc sau tinh nhu sau:

n n 5
D% D%
— =l _ =l 2 _
m, = D =i _m o, =D, .

n n-1

Ta thay rang mdi dai luong trén c6 thé tinh dugc bang mot ham riéng
biét. Nhung ta ciing c¢6 thé tinh ludn mét luc ca ba dai lugng bang cach t6
chuc tinh ching trong mot thu tuc. Chuong trinh dudi day cho phép doc
vao kich thudc n va cac gia tri ciia chudi x. Sau d6 goi thu tuc STAT dé
tinh cac dic trung thong ké. Cudi cung 14 in ra két qua.

Thiy ring thi tuc STAT c6 tit ca 5 d6i sé hinh thuc, trong d6 hai dbi
s6 dau vao 1a mang mot chiéu X va kich thude mang N, ba ddi s6 dau ra la
AVER, VARI va STDV. Khi goi tht tuc nay trong chuong trinh chinh, ta
g vao cac ddi sb thuc té 1a X, N, TBINH, PSAI va DLC. Két qua tinh
trung binh, phuong sai va do léch chuan trong thu tuc chuong trinh con
dugc luu vao cac bién TBINH, PSAIL, DLC cta chuong trinh chinh. Hay
cha ¥ ring: vi thi tuc chuong trinh con 13 médun doc 1ap, nén tén cac dbi
s6 ctia n6 o thé tring vai tén cua cac bién trong chuong trinh chinh, trong
thi du nay 1 d6i s X va N. O déy ta thdy, trong chuong trinh con, c6 thé
dinh nghia kich thuéc cia mang bang bién N (trong 1énh REAL X(N)).
Nh6 ring diéu nay chi cho phép trong chuong trinh con.

79



PROGRAM THKE
INTEGER N,
REAL X(99), TBINH, PSAIL DLC
PRINT *,' NHAP DO DAI CHUOI (<100)'
READ * N
PRINT *,' NHAP CAC GIA TRI CUA X'
FORMAT (1X, ' X(, 12, "): ")
DOI=1,N

WRITE (*, 5) 1

READ *, X (I)
ENDDO
CALL STAT (X, N, TBINH, PSAI, DLC)
WRITE(*, 8) TBINH, PSAI, DLC
FORMAT (1X, ' T. BINH ="', F7.2, ' PH. SAI =",
F7.2,' DL CHUAN =", F7.2)
END

SUBROUTINE STAT (X, N, AVER, VARI, STDV)
REAL X (N), AVER, VARI, STDV
INTEGER N, I
AVER = 0.0
VARI = 0.0
DOI=1,N
AVER = AVER + X (I)
VARI = VARI + X (I) * X (I)
END DO
AVER = AVER / REAL (N)

VARI = VARI / REAL (N-1) — AVER * AVER
STDV = SQRT (VARI)

RETURN

END

Thi du 28: Xir Iy ngay thdng. Trong thuc té xu 1y s liéu quan tric
khi tuong thily vin, ta thudng hay phai dé y dén ngay thang cua sb liéu.
Trong muc ndy s& xét mot thi du vé xir Iy ngay thang véi thi du sau: Viét
chuong trinh nhap vao mot ngay thang nim bét ky, in ra ngay thang nim
cta ngay hom sau. Viéc xac dinh ngay thang nam cia ngay hom sau so vdi
ngay thang nam hién tai s€ duogc thuc hién trong mdt chuong trinh con thu
tuc, ta goi tén la thu tuc HOMSAU. Vi ¢ day két qua s€ cho ra ba gia tri
nguyén tuan tur chi ngay, thing va nim. Chuong trinh c6 thé nhu sau:

PROGRAM TGNGAY
INTEGER ID, IM, IY
PRINT *, 'HAY NHAP NGAY THANG NAM BAT KY'
READ *, ID, IM, TY
CALL HOMSAU (ID, IM, 1Y)
PRINT 20, ID, IM, IY
20 FORMAT (1X, 'NGAY HOM SAU LA ', 12, ', 12, ', 14)

END
SUBROUTINE HOMSAU (D, M, Y)
INTEGER D, M, Y
D=D+1
IF (D .GT. SNTT (M, Y)) THEN

D=1

M=M+1

IF (M .GT. 12) THEN

M=1
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Y=Y+1
END IF
END IF
RETURN
END
INTEGER FUNCTION SNTT (M, Y)
INTEGER M, Y
IF (M .EQ. 2) THEN
SNTT =28
IF (MOD(Y,100) .NE. 0 .AND. MOD(Y.4) .EQ. 0) .OR.
(MOD (Y,100) .EQ. 0 .AND. MOD (Y/100, 4) .EQ .0))
SNTT =29
ELSE IF (M.EQ.4.0R.M.EQ.6.0R.M.EQ.9.0R.M.EQ.11) THEN
SNTT =30
ELSE
SNTT =31
ENDIF
RETURN
END

Céc thao tac dé chuyén thanh hém sau dugc thuc hién trong chuwong
trinh con thi tuc HOMSAU. Hay cha ¥ rang trong thi tuc con HOMSAU
lai goi thyc hién mt ham con khac la SNTT dé tinh sb ngay cua thang
dang xét. Ham nay da duoc nhéc t6i trong thi du 26, trang 142, ¢ day ghi
lai d€ sinh vién tién theo doi.

Duéi day ta xét mot thi du vé xur 1y sb liéu khi twong c6 lién quan t6i
ngay thang.

Thi du 29: Tinh cdc gid tri trung binh thing ciia mjt yéu to khi

twong thity van. Gia st véi file dir liéu vé cac yéu té khi tuong thity vin da
mo ta trong thi du 20 (trang 124).

Nhé lai rang file HONDAU.MAT c6 quy cach ghi nhu sau: Dong trén
cung gh1 tén tram. Dong tha 2 co hai s6 nguyén viét cach nhau lan luot ch1
téng sb ngay quan tric va sb yéu té dugc quan tric. Dong thir ba c6 6 s6
nguyén viét cach nhau lan luot chi ngdy, thang, nim dau va ngdy, thang,
nam cudi quan tric. Dong thir 4 1a tiéu d& cot liét ké tén tat ca cac yéu to
dugc quan trdc, mdi tén duoc ghi v6i d6 rong 8 vi tri. Cac dong tiép theo
lan luot ghi gié tri cua cac yéu t6, mdi dong mot ngay. Céc gid tri ngdy cia
nhiét d6 khong khi dugc ghi & cot thir hai cua file nay. Viét chuong trinh
tinh gia tri trung binh thang cia nhiét d6 khong khi trong tit ca cac nim
quan tréac.

O day ta thdy, mudn tinh trung binh thang chi viéc cong tat ca cac gia
tri ngay va chia tong cho s6 ngay cua thang dang xét. Nhung vi sd ngay
trong mdi thang co thé khac nhau, nén ta cin c6 nhiing thi tyc xir 1y ngay
thang. Chuong trinh sau ddy s& thuc hién kiéu xt Iy nhu vay.

REAL X, TONG, TB (100, 12)
INTEGER D1, M1, Y1, D2, M2, Y2, Y, M, I
OPEN (1, FILE = ‘HONDAU.MAT’, STATUS = ‘OLD")
READ (1, *)
READ (1, *)N
READ (1, *) D1, M1, Y1, D2, M2, Y2
READ (1, *)
Y=YI
=1
2 IF (Y1 .GT. Y2) GOTO 4
READ (1, *) X, X
IF (D1 .EQ. 1) THEN
TONG = 0.0
M = SNTT (M1, Y1)
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END IF
TONG = TONG + X
IF (D1 .EQ. M) THEN
TB (I, M1) =TONG /M
IF (M1.EQ.12) I=1+1
END IF
CALL HOMSAU (D1, M1, Y1)
GOTO 2
4 CLOSE (1)
PRINT *, * NHIET DO KHONG KHI TRUNG BINH THANG’
PRINT “(AS, 12I5)’, ‘NAM’, (J,J =1, 12)
K=1
DOI=Y, Y2
PRINT “(AS, 12F5.1)’, I, (TB (K, J), I =1, 12)
K=K+1
END DO
END
Ta thdy trong chuong trinh nay da st dung ham SNTT va thu tuc
HOMSAU ma chung ta da xay dung trong thi du 28. Ham SNTT dugc goi
vao mdi ngay dau thang dé tinh s ngay cia thang d6 va gan vao bién M
chudn bi cho viéc tinh trung binh sau khi gia tri nhiét d6 ngay cudi cing
cua thang duoc cong vao bién TONG. Con thi tuc HOMSAU dugc goi
lién tuc dé tang ngay hién hanh lén mét ngay sau khi mot s6 liéu duge doc.
Qua thi du 20 va thi du nay, sinh vién ciing can cha y ghi nhé cach
doc sb liéu kiéu bo qua mot s6 cot trong file chira bang $6 liéu c6 nhiéu cot.
Duéi day 1 hai thi du lién quan t6i cc thi tuc thao tac chudi thuong
c6 thé rat co ich trong thyc tién xir 1y thdng ké chudi s6 liéu khi tuong thiy
van.

Thi du 30: Chén mét gid tri vao danh sdch. Trong thi du nay, ta viét
mot tha tuc cho phép chén mét gia tri méi vao mot danh sach di sap xép.

Céac dbi sd cua thu tuc gém mang mot chiéu X, bién COUNT chi s6 gia tri
dir liéu thyc té trong méang, bién LIMIT chta kich thuéc md ta cia mang
va bién NEW chira gia tri can chén vao mang. Truong hop phan tir méi
duoc chén vao mang di day, tirc gia tri COUNT bang gia trj LIMIT thi gia
tri cudi ciing trong mang s& bi cit bo.

SUBROUTINE INSERT (LIMIT, NEW, COUNT, X)
INTEGER LIMIT, NEW, COUNT, X (LIMIT), J, K

LOGICAL DONE
DONE = .FALSE.
J=1

5 IF (J .LE. COUNT .AND. .NOT. DONE) THEN
IF (X (J) .LT. NEW) THEN
I=J+1
ELSE
DONE = .TRUE
END IF
GOTO 5
END IF
IF (J .GT. COUNT) THEN
IF (COUNT .LT. LIMIT) THEN
COUNT = COUNT + 1
X (COUNT) = NEW
END IF
ELSE
IF (COUNT .LT. LIMIT) COUNT = COUNT + 1
DO K = COUNT, J+1, -1
X (K)=X(K-1)
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END DO
X (J)=NEW
END IF
RETURN
END
Thi du 31: Xoa mét gid tri khoi danh sdach. Trong trudng hop nay, ta
tim trong danh sach gia tri bang gia tri dinh x6a va loai gia tri d6 khdi danh
sach. Khac véi thu tuc chén, trong thu tuc x6a khéng can doi s6 LIMIT vi
khi x6a mot gia tri khoi danh sach thi sd phan tir thyc ciia mang chi c6 thé
nho di, khong s¢ chi s0 mang vugt qua kich thude mo ta cua mang.

SUBROUTINE DELETE (OLD, COUNT, X)
INTEGER OLD, COUNT, X (COUNT), J, K

LOGICAL DONE
DONE = .FALSE.
J=1

5 IF (J .LT. COUNT .AND. .NOT. DONE) THEN
IF (X (J) .LT. OLD) THEN
J=J+1
ELSE
DONE = .TRUE.
END IF
GOTO 5
END IF

IF (J .GT. COUNT .OR. X (J) .GT. OLD) THEN
PRINT *, 'GIA TRI XOA KHONG CO TRONG DANH
SACH'

ELSE

COUNT = COUNT - 1
DO K = J, COUNT
X (K)=X (K +1)
END DO
END IF
RETURN
END

9.3. Nhiirng chi din g& rdi khi sir dung céc thi tuc

1) Kiém tra xem cac bién, cac biéu thuc trong danh sach ddi s6 & 1énh
CALL c6 phu hgp vé kiéu va thir tu nhu trong 1énh khai béo tha tuc
khong.

2) Nén khai bao tuong minh tt ca cac bién trong thi tuc dé tranh dinh
kiéu ngam dinh sai.

3) St dung 1énh PRINT trong thu tuc dé dinh vi 13i.

4) Kiém tra thtr timg thu tuc trude khi gdp chung vao chuong trinh
chinh cung véi nhiing chuong trinh con khac.

5) Kiém tra timg thu tuc v6i mot sd tap dir liéu dé phat hién nhiing
diéu kién dic biét gay 16i.

6) Phong cach lap trinh:

- Khi quyét dinh sir dung chwong trinh con thi tuc hdy chon tén thu
tuc sao cho no c¢o tinh goi nhd.

- Hay sir dung tén cac bién trong danh sach ddi sé cua thu tuc cing
tén v6i cac bién 1a d6i sb thuc té trong chuong trinh chinh. Trong trudng
hop thu tuc dugc goi nhiéu 1an voi nhitng ddi sb thuc té khac nhau, hay
chon tén trong danh sach déi s6 khac biét dé tranh nham véi cac bién trong
chuong trinh chinh.
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- Trong danh sach d6i so, nén liét ké riéng cac doi s6 dau vao trudc,
sau d6 mai dén cac doi so dau ra.

1. Gia stir c6 mang mot chiéu X véi 100 gia tri thyc. Hay viét mot tha
tuc tao ra mang Y theo cich mdi phan tir ciia mang Y bang phan tir trong
g ctia mang X trir di phan tr nho nhét.

2. Viét mot thu tuc nhan mot mang gia tri thuc X voi 50 hang va 2 cot
va tra lai chinh mang d6 nhung dit liéu dugc sap xép lai theo chiéu ting
dén cua cot tha 2.

3. Viét mot thi tuc nhan mot mang gia tri thuc X véi n dong m cot
v tra vé mot mang Y cung sb dong, s6 cot nhung dit liéu duoc bién d6i
sao cho cac phan tir tuong Gmg cua cdt thir nhét va cot thi J duoge d6i chd
cho nhau.

4. Gia st cho trudc hai ma trén 4 (n dong, m cdt) vamatran B (m
dong, / cot). Tich 4B s& 1a ma trdn C (n dong, I cot) véi cac phan tir
duoc tinh theo cong thic

iy =Zai’k b, (i=lL.,nj=1..,1).
k=1

Viét thit tuc TICHMT (A, B, N, M, L, C) véi cac d6i s6 dau vao 1a ma
trdn A4, ma tran B, cac tham s0 N, M, L va doi s6 dau ra la ma tran C.

5. Hé phuong trinh dai s6 tuyén tinh » 4n

a,x, + a,Xx, + + a,,x, = b,
Ay X, + Ay X, + + a,,x, = b,
a, X, + a,,x, + + a,,x, = b,

duogc viet dudi dang ma tran nhu sau

Ax=b
trong do
ap a, a, b] Xy
a a a b Xy
A= (al” ) _ 21 2 | b= 2 ¥ =
y ) s
anl an2 ann bn xn

Hay viét thu tuc GAUSS (A, B, N, X) nhan vao cac mang A, B, s 4n
N cua hé va tinh ra mang X theo phuong phép loai bién cia Gauss. Xem
giai thich vé phuong phap Gauss trong phu luc 2.
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Chwong 10 - Kiéu div liéu van ban

Ngoai nhiing dit liéu s6 nhu cac sé nguyén, s thuc, may tinh con c6
thé luu gitr va xir 1y nhing dit liéu van ban nhu nhimng chir cai, nhirng doan
van ban, nhitng chir s6 va mot sé ky hiéu khac. Trong Fortran goi chung
nhitng di liéu nay la dir liéu ky tu. Trong chuong nay chung ta xét thém
nhimng dic diém khai bao nhiing dir liéu ky tw, mot sé thao tic véi nhimng
dit liéu ky tu va ung dung cia chiing trong xtr ly thong tin.

10.1. Tap cac ky tw cia Fortran

Tap ky tw ciia Fortran gdbm 26 chir cai tiéng Anh, mudi chir s6 tir 0
dén 9, dau tréng va 12 ky hiéu sau day:

F-*/=().,.'S:
Ngoai ra con mot sd ky tu khac tuy thudc vao nhimg hé may tinh khac
nhau.

Céc hang ky tu bao gid ciing nam trong cip déu nhay trén. Trong
hdng ky tu ddu nhay trén ' dugc biéu thi bing hai diu nhay trén ¢ (khong
phai ddu ngodc kép). Thi du chit LET'S cua tiéng Anh s& dugc viét 1a
'LET"S".

Thong thuong nguoi ta xu Iy trong may tinh nhiing tir, nhitng dong
chir gdm mét sb ky tu ghép lai véi nhau. Trong truong hop d6 ngudi ta goi
13 xdu ky tie. Bé dai ciia xdu ky tw 14 sé ky tu duge ghép lai trong xau ky tu

d6. Mot ky tu ciing c6 thé coi 1a mot xau ky ty voi do dai bang 1. Do do, ta
goi chung di li€u xau ky tu 1a dir li€u ky tu hay dir liéu van ban. Duoi day
1a thi du vé cac hiang ky tu va d6 dai tuong tmg ctia ching:

'CHU NHAT' 8 ky tu
'SENSOR 23' 9 ky tu
'08:40—13:25' 11ky tu
'LE QUY DON' 10 ky tu
e 2ky tu
2 ky tu

10.2. Cac dang khai bao bién ky tw

¢ Bién ky tu dwoc khai béo bang 1énh mé ta dang tong quat nhu sau:

|CHARA CTER *n Danh sdach bién|

trong d6 n chi s6 ky tu (d6 dai) trong mdi xau ky ty. Thi du lénh
CHARACTER * 8 TEN, NGAY
chi rang TEN va NGAY 1a nhirng bién chira 8 ky tu mdi bién.
e Lénh CHARACTER bién thé sau ddy cho phép ta khai bao nhiing
bién ky tu voi do dai khac nhau trén cuing mot dong 1énh
CHARACTER TITLE * 10, NUOC * 2
¢ Mot mang chl"ra mét sb ph;‘?m tir, moi phz‘in tr c6 gia tri 1a mot xau
ky tu dugc khai bao bang mét trong hai cach tuong duong nhu sau:
CHARACTER * 4 NAME (50)
CHARACTER NAME (50) * 4
¢ Cac xau ky tu ciing c6 thé dugc dung trong cac chuwong trinh con.
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Xau ky tu phai dugc khai bao bang 1énh CHARACTER trong ca chuong
trinh chinh va chuong trinh con. Ciing nhu cac méang dit liéu s6 nguyén, sb
thyc, trong chuong trinh con c¢é thé khai bao bién ky ty ma khong can chi
dinh 1o d6 dai xau va kich thuéc mang. Thi du:

CHARACTER * (*) BCC

CHARACTER * (*) NAME (N)

10.3. Nhap, xuat dir ligu ky tu
Khi xau ky tu dugc dung trong Iénh xuét toan bd xau duge in ra.
Nhirng déu tréng duoc tu dong chén vao xau dé tach riéng xau ky tu véi
nhirg muc in khac ciing dong. Trong 1énh nhép, gia tri cta bién ky tu phai
dugc bao trong cip ddu nhay trén. Néu sb ky tu trong cip déu nhay nhiéu
hon so véi d6 dai dd mé ta cua bién ky ty, thi nhitng ky tu thira & bén phai
s& bi bo qua (bi cét bo); néu sb ky tu it hon — nhitng vi tri thira & bén phai
dugc tu dong dién bang cac dau trong. Pé in xau ky tu trong 1énh xuét c6
dinh dang, c6 thé dung dic ta A (chi ¥, c6 thé khong can chi & sb vi tri
danh cho muc in). Thi du: véi doan chuong trinh:
CHARACTER * 20 THU
PRINT *,' HAY NHAP MOT NGAY TRONG TUAN'
READ *, THU
PRINT 5, THU
5 FORMAT (1X,'NGAY VUANHAPLA ', A)
END

thi twong tac trén man hinh s€ nhu sau:

HAY NHAFP MOT NGAY TRONG TUAN
'CHUNHAT' J
NGAY VUA NHAF LA CHUNHAT

Thay rang sb ky tu gd vao bién THU chi bang 8, khong dai t6i 20 nhu
da khai bao. Nhung khi in ra man hinh ta khong thdy 1 nhiing dau trong
duogc tu dong dién vao phia bén phai. Néu 1énh FORMAT cua 1énh in c6
dang

FORMAT (1X, A,' LANGAY VUA NHAP")

thi trén man hinh s& thiy rd nhitng déu trong nhu sau:

HAY NHAP MOT NGAY TRONG TUAN
'CHUNHAT
CHUNHAT LA NGAY VUA NHAFP

10.4. Nhirng thao tac véi dir liéu ky tw

10.4.1. Gan cac gia tri ky tu
Nhiing gia tri ky tu c6 thé duge gan cho cac bién ky tu bang 1énh gan
va mot hang ky tu. Néu hang co d6 dai nho hon s6 ky tu da khai bao cua
bién, thi cac dau tréng s€ tu dong dugc dién vao bén phai; néu h'img co do
dai 16n hon - cac ky tu thira s€ bi boé qua. Thi du:
CHARACTER * 4 MONHOC (3)
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MONHOC (1) ='TOAN'
MONHOC (2) ='LY'
MONHOC (3) ='"HOA HOC'

Trong‘ nhitng 1énh trén day ta khai bao mang MONHOC gdm 3 phan
tr, moi phan tir 1a mot xau dai 4 ky ty. Vay trong MONHOC (1) s€ luu
'"TOAN', trong MONHOC’ (2) s& luu 'LYbDb', trong ’MO‘NHOC (3) s€ luu
'HOAD' (chit b chi dau trong). Qua thi dy nay ta’théy’tém quan trong cua
viéc stir dung cac xau c6 cung d dai mo ta cua bién; néu khong cac 1énh s€
xu 1y sai.

Mot bién ky tu ciing c6 thé duoc gan gia tri cta bién ky tu khac bang
1énh gén, thi du

CHARACTER * 4 LOAIIL, LOAI2
LOAIl ="'GIOI'
LOAI2 = LOAIl

Sau 1énh gan niy, ca hai bién LOAIl va LOAI2 déu luu xdu ky tu
'GIOI'.

Lénh DATA ciing c6 thé dung dé khoi xuéng gia tri cua cac bién ky
tu. Thi du sau gan 12 tén thang tiéng Anh vao mang THANG:

CHARACTER * 3 THANG (12)
DATA THANG / 'Jan', 'Feb', '"Mar', 'Apr', 'May', 'Jun',
'Jul', 'Aug', 'Sep’, 'Oct', 'Nov', 'Dec' /

10.4.2. So sanh cac gia tri ky tu

Bié¢u thirc 16gic trong 1énh IF 16gic ciing ¢ thé 1a mot phép so sanh
cac bién, héng ky tu. Thi dy, néu cac bién THANG, CH, TG la nhitng bién
ky tu, cac 1€nh sau day la nhiing 1énh dung:

IF (THANG .EQ. 'FEB') NGAY =28
IF (CH (I) .GT. CH (I+1)) THEN
TG = CH (I)
CH (I) = CH (I+1)
CH (I+1) = TG
END IF

Khi danh gia mot biéu thirc 16gic v6i cac xau ky tu, trude hét chuong
trinh xét do dai cua hai xau. Néu mot xau ngén hon xau khac, thi xau ngén
hon dugc bd sung thém céc du trong & bén phai sao cho hai xau trd thanh
c6 cung do dai. Viéc so sanh hai xau ky tu cung do dai thuc hién tir trai
sang phai theo timg ky ty mot. Hai x4u bang nhau néu ching co cing
nhiing ky tu trong cung mdt tht tu. Cac ky tu dugc so sanh voi nhau theo
chudi thir tw so sanh (collating sequence). Chudi nay liét ké cac ky tu tir
thép dén cao. Thi du, mot phﬁn ctia chudi thtt tu so sanh ddi véi cac ky tu
ASCII liét ké cac ky tu duoi day:

Chudi thir tu so sanh cua cac ky tu:

b"#3%&()*+,-./

0123456789

5=1@
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Theo chudi nay, nhitng so sanh sau la dting:
lAlV < VA2V
'JOHN' <'JOHNSTON'
'175'<'176'
'THREE' <'TWO'
'$' <'DOLLAR'
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Néu cac xau ky tu chi chita cdc chi cdi, thi thir tu tir thap dén cao 1a
thtr tu alphabé, dugc goi la thir fir tir vieng (lexicographic ordering).

10.4.3. Trich ra xiu con

Xéu con 1a mdt phan duoc trich ra tir xdu xuat phat va giit nguyén thi
tir ban dau. Trong Fortran xau con dugc viét bang tén ciia xdu xudt phat,
kém theo hai biéu thirc nguyén nam trong c¢dp dau ngodc don, cdch nhau
boi ddu hai cham. Biéu thirc thir nhdt chi vi tri ddu tién ¢ xdu xudt phdt ma
tir @6 xdu con duoc trich ra. Biéu thirc thir hai chi vi tri cudi cung. Thi dy,
néu xau 'FORTRAN' dugc luu trong bién LANG, ta c6 thé c6 nhiing xau

con nhu sau

Bién Xau con
LANG (1:1) 'F'

LANG (1:7) 'FORTRAN'
LANG (2:3) 'OR’

LANG (7:7) 'N'

1) Ta c6 thé khong viét biéu thirc thir nhét trong cip dau ngodc don
néu gid tri ctia n6 bang 1 va c6 thé khong viét biéu thirc thir hai néu gia tri
ctia n6 bang d6 dai cia xau xuét phat. Ta ciing c6 thé khong viét ca hai
biéu thirc. Nhung trong ca ba truong hop van phai c¢o diu hai chim (:) &
trong cip ddu ngodc. Thi du:

LANG (:4)  1a'FORT'
LANG (5:)  la'RAN'
LANG (:) 1a 'FORTRAN'

2) Khi phép trich ra xau con sir dung cting mét tén bién, cac biéu thirc

trong cip diu ngoic don khong dwoc phu 1én nhau. Thi dy, néu bién
LANG chira xau 'FORMATS', thi 1énh

LANG (7: 7) = LANG (6: 6)
s& bién gia tri cia LANG thanh 'FORMATT'. Nhung lénh sau day sé& sai
khong thé thuc hién duoc

LANG (3: 5) = LANG (2: 4)

3) Nhitng truong hop nhu: cac vi tri ddu hodc cudi khong phai 1a sb
nguyén, 13 sé am, vi tri dau 16n hon vi tri cudi, vi tri dau hodc vi tri cudi co
gia tri 16n hon d§ dai mo ta cia xau con, vi€c trich ra xau con s¢ khong thé
thuc hién dung dén.

Thi du 32: Pém sé ky tw trong mét vin ban. Gia st mot buc dién dai
50 ky tu. Hay dém sb tir trong burc dién d6. Ta biét rang trong mot van ban
soan dung thi cac tir cach nhau bang mot dau tréng, do do ta chi can dém
s0 ddu tréng trong van ban va s tir s& bang so du tréng cong thém mot.
Véi truomg hop nay chuong trinh sau s& dém dugc ding sb tir:

CHARACTER * 50 MESSGE

INTEGER COUNT, I
COUNT =0
DO 101=1, 50
IF (MESSGE (I: T) .EQ. ' ') COUNT = COUNT + 1
10 CONTINUE
PRINT 5, COUNT + 1
5 FORMAT (1X, 'BUC DIEN GOM ', I2, ' TU")
END

10.4.4. Két hop cac xau ky tw

Két hop hay céng 1a thao tac ghép hai hodc mot sd xau ky tyr vao
thanh mot xau ky tu. Thao tac nay thuc hi€n bdi hai dau gach chéo //. Thi
du mudn cé tir WORKED ta c6 thé dung phép két hop
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"WORK' // 'ED'

Nhom 1énh sau ddy cho phép viét ra ngay thang theo quy céach tiéng
Viét, tic thém céac gach chéo ngan cach gitta cac ky hiéu ngay, thang va
nam:;

CHARACTER DAY*2,MONTH*2,YEAR*4,DATE*10

READ *, DAY, MONTH, YEAR

DATE =DAY//'/'//MONTH//''//'YEAR

PRINT *, DATE

END

Theo nhém 1€nh nay, néu khi thyc hién 1énh READ ta g0 tir ban phim
'05' '10" '1999' 4 thi trén man hinh s€ in ra:

05/10/1999.

10.4.5. Nhirng ham chuin xir Iy xau ky tw

e Ham INDEX

Ham nay c6 hai d6i sb kiéu xau ky tu, dua ra mot so nguyén chi vi tri
ctia xau thir hai trong xau thir nhat. Thi du néu ta c6 bién STR chira ménh
dé 'TO BE OR NOT TO BE' va dung lénh

K =INDEX (STR, 'BE'")

thi bién K s& co gia tri 4 vi xau 'BE' xuit hién 1an dau tién trong xau STR &
vi tri thi 4.

e Ham LEN

Ham LEN c6 mot ddi sb kiéu xau ky tu, n6 dua ra mot sb nguyén chi
d6 dai ctia xu d6. Ham nay rét co ich trong nhitng chwong trinh con chap
nhan cac xau ky tu d6 dai bt ky nhung can biét do dai thuc té & trong

chuong trinh con.

Thi du 33: Céu tgo tén viét tit ciia ngwoi. Viét chuong trinh doc tir
ban phim ho tén ddy du (gém ho, chit dém va tén) ciia mot ngudi va in 1én
man hinh dang viét tit. (Thi dy, néu nhap vao ho tén dy dii nhu sau:

TRAN CONG MINH,
thi dang in ra s& la
T. C. MINH.

Chuong trinh NAMEED duéi day cho phép ta go tir ban phim mot
xau ky tuy gdbm ca ho, chir dém va tén trén cting mot dong nhung cach nhau
boi mot dau trong. Thi tuc con EXTR cho phép tach riéng phan ho, chir
dém va tén dua vao vj tri cac dau tréng trong ho tén dﬁy du. Sau d6 thu tuc
EDIT ghép cac chit cai dau tién cua phan ho, chir dém kém theo cac diu
cham va ddu tréng véi tén dé cau tao thanh tén viét tit.

PROGRAM NAMEED
CHARACTER HO *10, DEM *10, TEN *20, HOTEN *25
PRINT *, "Nhap ho, chu dem, ten cach nhau 1 dau trong'
READ 5, HOTEN
5 FORMAT (A)
CALL EXTR (HOTEN, HO, DEM, TEN)
CALL EDIT (HO, DEM, TEN, HOTEN)
PRINT *, HOTEN
END

SUBROUTINE EXTR (XHOTEN, XHO, XDEM, XTEN)
CHARACTER * (*) XHO, XTEN, XDEM, XHOTEN
INTEGER B1, B2
B1=INDEX (XHOTEN, '")
B2 =Bl + INDEX (XHOTEN (B1 +1:),'")
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XHO = XHOTEN (:B1-1)
XDEM = XHOTEN (B1+1: B2-1)
XTEN = XHOTEN (B2+1:)
RETURN

END

SUBROUTINE EDIT (XHO, XDEM, XTEN, XHOTEN)
INTEGER L

CHARACTER *(*) XHO, XTEN, XDEM, XHOTEN
XHOTEN = XHO(1: 1) // "'

L = INDEX (XHOTEN, ' ") + 1

XHOTEN (L: L +2)=XDEM (1: 1) // "."

XHOTEN (L + 3:) = XTEN

RETURN

END

e Cac ham CHAR va ICHAR

Cac ham nay thao tac voi cac ky tu trong chudi thir tw so sanh ding
trong méy tinh. Néu mot may tinh c6 256 ky tu trong chudi thir ty so sanh
ctia 16, thi cac ky tu nay dugce danh s tir 0 dén 255. Ham CHAR nhdn
mot doi s6 nguyén va dwa ra mot ky tw trong chudi thir tw so sanh & vi tri
ing voi s6 nguyén dé. Ham ICHAR la ham nguwoc cia ham CHAR. N6
nhén ddi sd 1 bién mot ky tu va tra vé mot sd nguyén rng voi vi tri cua ky
tu d6 & trong chudi thir tu so sanh.

Vi cac may tinh khéac nhau c6 céac chudi thr tu so sanh khac nhau, nén
cac ham nay c6 thé dung dé xac dinh vi tri ciia nhitng ky tu trong chudi thir
tu so sanh.

Thi dy, néu ban mudn in ra man hinh tat ca cac ky tu trong chudi thir

tu so sanh duoc dung trong may tinh ctia minh tir vi tri 0 dén 255 co thé
dung chuong trinh sau:

PROGRAM CSCHAR
DO1=0, 255

PRINT *, I, "', CHAR (I)
END DO
END

Qhuo*ng trinh sau day cho phép in ra man hinh vi tri, cua cac ,chfr cai in
hoa tiéng Anh, nhitng chif cai thuong va nhitng chir so tir 0 dén 9 trong
chuoi thr tu so sanh trong may tinh ban dang dung:

PROGRAM COLSEQ

CHARACTER *70 SET

SET (1: 26) ='ABCDEFGHIJKLMNOPQRSTUVWXYZ'

SET (27: 52) = "abedefghijklmnopqrstuvwxyz'

SET (53: 62) ='0123456789'

DOI=1,62

PRINT *, SET (I: I), ICHAR (SET (I : I))

END DO

END

Véi cac may tinh théng dung ngay nay, néu chay chwong trinh nay, ta
sé théy tap cac chir s6 tr ‘0° dén 9 tuln tu co vi tri tir 48 dén 57, tap cac
chit cai hoa tiéng Anh tir ‘A’ dén ‘Z’ c6 vi tri tir 65 dén 90 va tip céac chit
cai thuong tiéng Anh tir ‘a’ dén ‘2’ ¢o vi tri tir 97 dén 122 trong chudi thir
tu so sanh. Cac vi tri con lai trong chudi thi ty so sanh s& ing v&i nhiing
ky tu khac, trong d6 ¢ nhiing ky tu chuyén dung dé biéu dién cac chir cai
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Hy Lap, cac ky tu dung dé ké biéu bang... Ta c6 thé khai thac nhirng chi
tiét nay dé viét nhirng thu tuc rit c6 ich nhu in biéu bang kha dep khi xuat
dir liéu 1én man hinh, ty dong tao cac tén file trong chuong trinh... khi can
thiét.

e Cac ham LGE, LGT, LLE, LLT

Nhitng ham nay cho phép ta so sanh nhitng xau van ban dya trén
chudi thir tw so sanh ASCII. Nhitng ham ndy s& c6 ich néu mot chuong
trinh ¢ so sanh cac xau hay sap xép ky tu va dugc dung trong cac may
tinh khac nhau. Nhitng ham nay tra vé mot gia tri logic - TRUE hoic
FALSE tuy thudc két qua so sanh hai d6i sé kiéu xau ky ty. Thi dy, néu ta
c6 hai bién ky ty XAUI, XAU2 thi LGE (XAU1, XAU2) s& cho gia tri
TRUE néu XAUI 16n hon hoic biang XAU2 vé phuong dién tir vung. Céc
ham LGT, LLE va LLT thuc hién cac phép so sanh “/on hon vé tir vung”,
“nhé hon hodc bang vé tir vung” va “nhé hon vé tir vung”. NhG rang cdc
ham nay dwa trén chudi thir tir so sanh ASCII chir khéng phai chudi thir tw
so sanh cua may tinh.

Trong Fortran 90 con c6 cac ham ADJUSTL, ADJUSTR ding dé
don mot xau ky tu vé trai hodc vé phai bang cach cit bo nhitng dau trong &
phia tréi hodc ¢ phia phai cia xdu d6. Ham TRIM cit bo nhiing diu trong
& dudi mot xau van ban va giam do dai xau cho tuong xting .

Thi du 34: Sdp xép danh sdch theo thir tw alphabé. Viét chuong
trinh doc tir ban phim tén va sb dién thoai cua 20 nguodi. In 1én man hinh
danh sach sip xép thir ty alphabé theo tén ngudi. Trong thi du nay ta sir
dung cac ham so sanh d6i v6i bang thir tw so sanh ASCII.

" Trong thuc t& ham nay va ca ham LEN nita khong lam viéc dung nhu nguoi ta
mo ta nd trong tai liu, d¢ dai xau van ban nhan dugc van chi 1a d¢ dai mo ta chu
khong phai d6 dai thyc te.

PROGRAM NMSORT
CHARACTER *8 TEN(20), TEL (20), TEMP
DOI1=1,20
PRINT *, NHAP TEN NGUOI THU ', 1
READ 5, TEN(I)
PRINT *, 'SO DIEN THOAI'
READ 5, TEL (1)

ENDDO
5 FORMAT (A)
DOI=1,19
K=1I
DO J =1+1, 20
IF (LGT (TEN (K), TEN (J))) K =1
END DO

TEMP = TEN (K)

TEN (K) = TEN (I)

TEN (I) = TEMP

TEMP = TEL (K)

TEL (K) = TEL (I)

TEL (I) = TEMP

PRINT *, TEN (I), TEL (I)
END DO
PRINT *, TEN (20), TEL (20)
END

Thi du 35: Ma hoa birc di¢gn. Ma hoa buc dién la lam cho dong van
ban binh thuong cua birc di€n c6 mdt dang khac thuong chi cd nguoi ma
héa méi hiéu duge ndi dung cua nd. Nguoi ta co thé ma hoa mot birc dién
theo cach sau: Lay mot xau gdm 62 chir cai va chit s6 1am khod. Timg chir
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cai binh thuong trong birc dién dugc méd hoa bang mot chir cai trong khoa
sao cho chit A binh thuong duogc thay bang chir cai dau tién trong khoa,
chit B dugc thay bang chit cai th hai... Dudi day 1a mét chwong trinh nhan
tr ban phim mét birc dién va in ra man hinh dang ma hod cua buc dién do.
Trong chuong trinh nay ta dung mot khoa 1a chudi cac chir cai va chir sé
sip xép theo thir ty khac thudong nhu sau:

YXAZKLMBJOCFDVSWTREGHNIPUQ
yxazklmbjocfdvswtreghnipuq9087564312

Viéc ma hoa cac chir cai trong burc dién dugc thuc hién trong thu tuc
con ENCODE.

PROGRAM MSGCOD
CHARACTER DIEN*255, MADIEN*255,
CHARACTER KHOA*62, ALPH*62
ALPH = ‘ABCDEFGHIJKLMNOPQRSTUVWXYZ’ //
‘abedefghijklmnopqrstuvwxyz0123456789'
KHOA ="YXAZKLMBJOCFDVSWTREGHNIPUQ’ //
‘yxazklmbjocfdvswtreghnipuq9087564312'
PRINT*, 'ENTER A MESSEAGE’,
‘(MAXIMUM 255 LETTERS)'
READ (5, '(A255)") DIEN
CALL ENCODE (KHOA, ALPH, DIEN, MADIEN)
PRINT 5, MADIEN
5 FORMAT (1X, /, 1X, 'THIS IS ENCODED AS'/, 1X, A /)
END
SUBROUTINE ENCODE (KEY, ALP, MESSGE, SECRET)
CHARACTER MESSGE * (*), SECRET * (*)
CHARACTER ALP * (*), KEY * (*), LETTER

DO 1= 1, LEN (MESSGE)
LETTER = MESSGE (I : I)
J = INDEX (ALP, LETTER)
IF (J .EQ. 0) THEN
SECRET (I: I)= LETTER
ELSE
SECRET (I: I)=KEY (J : J)
END IF
END DO
RETURN
END

1. Céc bién K va J sé& ¢6 gia tri béng bao nhiéu sau khi thuc hién nhom
1énh sau day:
CHARACTER *18 STRG
INTEGER K, J
STR ='TO BE OR NOT TO BE'
K =INDEX (STRG, 'BE")
J=INDEX (STR (K + 1:), 'BE") + K
2. Gia st cac buc dién dugc ma hoa b::ing mot khod nhu trong thi du
31, tuc dung chuoi cac chit cai va chir so:
YXAZKLMBJOCFDVSWTREGHNIPUQ
yxazklmbjocfdvswtreghnipuq9087564312
Nguoi ta giai ma nhu sau: Tung chir cai trong ma dién s€ dugc thay

thé boi mot chir cai trong bang chit cai alphabé theo quy tic: néu chir cai
trong mad dién tring véi chit cai thir nhat trong khoa thi chit cai d6 thay
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bang chit A trong bang chir cai alphabé, néu tring véi chir cai thi hai thi
thay né bang chit B... Thi dy, gia str ma dién la dong chir

DKKG YG YJRWSRG EYGHRZYU
thi theo quy téc trén, ta cd birc dién duoc giai ma nhu sau:

MEET AT AIRPORT SATURDAY

Viét chuong trinh cho phép doc tir ban phim mét birc dién dudi dang
ma hod va in 1én man hinh dang da giai ma cua no.

3. Gia sir danh myc s dién thoai ctia nhitng ngudi quen cua ban luu
trong file TELNUM dudi dang nhitng dong gdom tén ngudi day du va sb
dién thoai ctia mdi nguoi véi format A30, A8. File khong co dong dau bao
thong tin vé sb dong dit liéu va ciing khong c6 dong ky hiéu cubi file bao
hét dir liéu. Hay viét chuong trinh doc vao tir ban phim mét tén nguoi nao
d6, sau do kiém tra xem ngudi d6 c6 trong danh muc dién thoai cta ban
khong. Néu khéng c6 thi dua ra thong bao 'KHONG CO TRONG DANH
MUC!, néu c6 thi in ra tén ngudi cung voi s6 dién thoai tim duge sao cho
s0 dién thoai dwgc dat trong cip ddu ngodc ngay sau tén.

4. File dit liéu ADDR chira khoang 50 t€n nguoi va dia chi. Dong tha
nhit cia mdi ngudi chira ho tén diy du (30 ky tw) gdm ho, chit dém va tén.
Dong thir hai chira dia chi s6 nha va duong phd (35 ky tu), tén thanh phd
(15 ky tu) va s6 dién thoai (15 ky tu). Mbi xau ky tu dugc ghi trong cép
du nhay trén. Hay viét chuong trinh doc dit lidu va in ra thong tin vé timg
nguoi theo mau nhan sau day (thi du):

HUY, N. Q.
91 NGUYEN THIEN THUAT
NHA TRANG, (058)832536

M&i nhan cach nhau bén dong. Chi ¥ sau tén thanh phé 1a ddu phay, khong
nén dé mot dau cach nao trude dau phay do.

5. Gia st ban da biét rang ngay ddu nim cua mot nam la ngdy thir
mdy trong tuan 1&. Hay viét chwong trinh in t& lich thang Giéng ciia nim d6
duéi dang dé nhin.

6. Gia sir ban da biét ngay diu nim ctia mot nim nao do 1a thir may
trong tuan 1&. Hay viét chuong trinh in t& lich ciia mot thang, nam bat ky
trong tuong lai duéi dang dé nhin. Thang va nim nhap tir ban phim.

7. Viét chuong trinh in bang cic toan tir 16gic (bang 4.2, chuong 4,
trang 56).

8. Viét thi tuce TDBANG (N, TENCOT) trong d6 N 1a d6i s6 nguyén,
TENCOT la mang mét chiéu gdm N phan tir van ban chuyén ding dé in ra
mot tiéu dé cot cua bang. Thi du néu chuong trinh goi thu tuc nay va
chuyén ddi s6 thyc té bang 12 va mot mang 12 tén viét tit thang tiéng Anh
‘JAN’, "’FEB’, ‘MAR’, ‘APR’, ‘MAY’, ‘JUN’, JUL’, ‘AUG’, ‘SEP’,
‘OCT’, ‘NOV’, ‘DEC’ thi chuong trinh sé in ra tit dau bang c6 dang nhu
dudi day:

JAN |FEB |MAR|APR |MAY |JUN |JUL [AUG |SEP |OCT [NOV |DEC

9. Sb liéu gia tri ngay cua cac yéu t6 khi twong thuy vin tai tram quan
trac dugc Iuu trong file ASCII c6 quy cach ghi nhu sau: Dong trén cung
ghi tén tram. Dong thir 2 ¢6 hai s6 nguyén viét cach nhau 1an luot chi tong
s6 ngdy quan tric va s6 yéu té dugc quan tric. Dong thir ba c6 6 s6 nguyén
viét cach nhau lan luot chi ngay, thang, nim dau va ngay, thang, nim cudi
quan tric. Dong thir 4 1a tiéu dé cot liét ké tén tat ca cac yéu td duoc quan
trac, mdi tén dugc ghi véi do rong 8 vi tri va cin bén phai. Cac dong tiép
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theo 1an luot ghi gia tri cua cac yéu t6, mdi dong mot ngay. Tinh gia tri
trung binh thang cua tit ca cac yéu td trong tit ca cic ndm quan tric. Két
qua ghi vao nhiing file méi, mdi yéu t6 mot file, sao cho tén file tring véi
tén cuia yéu t6 quan tric.

Chwong 11 - Nhirng dac diém bé sung ve file

11.1. Cac file ngi tai (Internal Files)

Khi mot don vi file trong cac 1énh nhap hoic xuét 12 tén cta mot bién
ky tu, thi 1énh sé& chuyén di liéu tr mot vung luu gitt ndi tai trong bd nhd
sang mot vung khac. Nhitng vung luu gilt nay dugc goi 1a cac file ngi tai
(internal file). Thi dy, ta c6 thé doc dir li¢u tir mot xau ky tu thay vi doc tu
mot dong dir liéu trong file thong thuong véi nhitng 1énh sau day:

CHARACTER * 13 DATAL1
INTEGER 1, J

REAL X
DATAI1="1376542.17'
READ (DATAL, %) 1,1, X

Nhirng Iénh trén day c6 nghia riang chiing ta khai bao mot bién c6 kiéu
vin ban DATAI véi d6 dai 13 ky tu. Sau d6 gan cho bién nay dong vin
ban:

‘137 6542.17 ¢

D6 1a viéc binh thudng, ching ta da biét tir trudc dén nay. Nhung hiy chi
¥ dén 1énh cudi cung. D6 1a 1énh:

READ (DATAL *) 1, J, X
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Trong 1énh nay giéng nhu mot 1€nh doc dit li¢u binh thudng, chi c¢6 khac la
thay vi don vi file trong cip d4u ngodc don ta di dwa tén bién DATA1 vao
d6. Két qua 1a sau 1énh doc nay cic doan vin ban biéu dién nhiing chit sb
137, 65 va 42.17 da dugc doc ra nhu 1a nhitng sb nguyén, sb thuc va gan
vao cac bién nguyén I, J va bién thyc X trong danh sach cac bién can doc
ctia 1énh READ mét cach ding dan. Sau nhitng 1énh nay gia tri cac bién s6
s& nhu sau:

I s& bang 137, J s& bang 65 va X bang 42.17.

Day la mot dic diém rat quan trong cua Fortran. Ta s& thiy ich loi cua
dic diém nay cua file ndi tai qua thi dy sau:

INTEGER PTR
REAL AMOUNT
CHARACTER * 15 TEMP

READ (12, 5) TEMP
5 FORMAT (A10)
IF INDEX (TEMP, '$') .NE. 0) THEN
PTR = INDEX (TEMP, '$")
TEMP (PTR: PTR)=""
END IF
READ (TEMP, *) AMOUNT

V6i doan chuong trinh nay di li€u tir trong don vi file (12) thong
thuong (file ngoai) duoc doc vao bién ky tw TEMP. Trong trudng hop dit
liéu c6 kém theo ddu $ & bén tréi (cach viét dau d6 la dang trude va dinh
lién s tién ctia nhimg ngudi My thuong 1am), thi 1énh doc

READ (12,5) TEMP

van khong méc 15i vé kiéu dir liéu. Sau d6 ta xir 1y, thay ky tu $ bang ky tu
dau tréng va doc léy gia tri s6 thue AMOUNT béng Iénh doc file ndi tai
READ (TEMP, *) AMOUNT

Nhéan théy réng 1énh doc dit liéu tu file ndi tai hoan toan twong ty 1énh doc
cac file thong thudng. Thay vi sb hiéu thiét bi hay s hiéu file, ta ghi tén
bién (¢ day 1a bién TEMP) vao vi tri cia thiét bi hay s hiéu file.

Bay gid ta xét mot thi du vé str dung file ndi dé chuyén dbi dir liéu sb
thanh di liéu vdn ban. Gia st ta mudn tao ra 12 tén file 1an luot 1a ‘GIO.1°,
‘GlO.2°, ..., ‘GI0O.12°. DBoan chuong trinh sau day co6 thé lam duoc viée do:

INTEGER J
CHARACTER *6 TENF(12), TAM
DOJ=1,12
IF (J .LT. 10) THEN
WRITE (TAM, ‘(11)’) J

ELSE
WRITE (TAM, ‘(12)") J
END IF
TENF (J) = ‘GIO’ // *.” // TAM
END DO

11.2. Cac file truy nhap tuin tw (Sequential Files)

Cac file dugc st dung trong tit ca cac thi du tir trudc toi nay goi 1a
file truy nhdp tuan tw vi mot khi file d3 duoc tao ra, ta khong thé cap nhat
mot ban ghi don 1¢ ndo trong né. Mudn thay d6i mot ban ghi, ta phai doc
cac thong tin trong ban ghi, stra d6i né va sau do ghi vao mét file khac.
Bay gio ta sé xét Iénh OPEN phuic tap co thém nhitng chi dinh khac so voi
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nhitng thi du trudc day:

OPEN (UNIT = Biéu thirc nguyén,
FILE = Biéu thirc ky tu,
ACCESS = Biéu thirc ky tw,
STATUS = Biéu thirc ky tu,
FORM = Biéu thirc ky tu,
IOSTAT = Bién nguyén,
RECL = Biéu thirc nguyén,
BLANK = Biéu thirc ky tu,
ERR = Nhin l¢nh chuyén diéu khién)

I 2 2 I 2

Biéu thirc nguyén trong chi dinh UNIT, thuong 1a mot hang, duoc st
dung trong cac lénh READ hodc WRITE dé chi don vi file duoc dung.

Biéu thirc ky tir trong chi dinh FILE 13 tén cua file cAn mé. Hai chi
dinh vira rdi chung ta d3 quen ding trong cac chuong trudc.

Biéu thirc ky tr trong chi dinh ACCESS phai c6 gid tri bang
'DIRECT" hodc ‘SEQUENTIAL' dung dé chi file thudc loai truy cap truc
tiép hay truy cap tuan ty. Néu ving mit chi dinh nay thi ngdm dinh Ia
'SEQUENTIAL' nhu trudc day chiing ta da dung.

Biéu thtrc ky tu cua chi dinh STATUS c6 thé c6 mot trong nhitng gia
tri 1a “NEW' (dé chi file méi sé tao ra b'fmg 1énh WRITE), hodc 'OLD’ (file
dang tdn tai), hodc ‘UNKNOWN’ (chua rd), hodac 'SCRATCH' (file Xuét,
s& bj x0a khi chwong trinh két thuc).

Biéu thirc ky tu trong chi dinh FORM hoac c6 gia tri la
'FORMATTED' hodc la 'UNFORMATTED' hay ‘BINARY’. Cac file
FORMATTED c6 thé dung véi ca 1énh READ va WRITE c6 dinh dang
hodc dung véi cac 1énh nhép, xuat don gian. Trong file UNFORMATTED

dir liéu d}rqc truy cép nhu la C’E’lC xau nhi phép, khéng phai 13 cac sb hay cac
k}:l tu. Néu chi dil:lh FORM vang mat thi ngam d’inh s€ la ‘FORMA"leED’
do6i véi cac file tuan ty va ‘UNFORMATTED’ d6i voi cac file truc tiep.

I0STAT co thé dung dé khoi phuc 16; khi mé file. Néu khong c6 151
khi m¢ file, bién nguyén s€ co gia tri 0. Néu c6 101, thi du khéng tim thay
file v&i tén dfi chi dinh, thi mot gié tri khéf 0 sé’duqc lvu trong bién: Nguoi
ta thuong kieém tra gia tri cua bién nay dé€ quyét dinh hanh dong tiép theo.
Thi du

CHARACTER TEN *12, TEMP *70

PRINT *, ‘GO TEN FILE’

READ (*, ‘(A12)’) TEN

OPEN (UNIT=15, FILE=TEN, STATUS="OLD’, IOSTAT=IERR)

IF (IERR .EQ. 0) THEN

ELSE
PRINT?*, ‘LOI MO FILE ‘,JERR
END IF

Dic ta IOSTAT ciing c6 thé dung véi cac 1énh READ va WRITE.

Chi dinh RECL can cho céc file truy cap truc tiép, khong dung véi
cac file truy cap tudn tu. Biéu thirc nguyén né chi dinh d6 dai cia mot ban
ghi.

Biéu thirc ky tu cta chi dinh BLANK c6 thé 1a 'NULL' hodc 'ZERO'.
Néu dic ta 1a 'NULL' cac déu trong trong cac truong s6 bi bo qua, néu la
'ZERO' c4c diu trong duoc xem 1a cac s6 0. Ngdm dinh 1a 'NULL'.
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Chi dinh ERR 14 tuy chon va c6 gia tri dé xtr 1y 16i. Néu 16i xay ra
trong khi thuc hién Iénh OPEN hay mot 1énh nao do6 c6 chura chi dinh nay
thi chwong trinh s& chuyén diéu khién toi 1énh c6 nhin ghi trong chi dinh
ERR thay vi tao ra 18i thuc hién chuong trinh. Chi dinh ERR ciing dung
véi cac 1énh READ va WRITE.

e Lénh CLOSE la mdt 1énh thuc hién, no ngét mot file ngoai khoi
chwong trinh. Dang tong quat nhu sau:

CLOSE (UNIT = Biéu thirc nguyén,

STATUS = Biéu thirc ky tu,
IOSTAT = Bién nguyén,
ERR = Nhan lénh chuyén diéu khién)

Lénh CLOSE va cac chi dinh 1a tuy chon. Chi dinh STATUS trong
Iénh CLOSE co6 gia tri ‘KEEP’ ¢6 nghia file dugc gitr lai, ‘DELETE’ c6
nghia file khong can nita va nén xoa di.

e Lénh REWIND
REWIND (UNIT = Biéu thitc nguyén,

IOSTAT = Bién nguyén,
ERR = Nhan lénh diéu khién)

dung dé chuyén vé vi tri ban ghi thir nhét trong file tuan ty.
¢ Lénh BACKSPACE

BACKSPACE (UNIT = Biéu thirc nguyén,
IOSTAT = Bién nguyén,
ERR = Nhdn lénh diéu khién)

chuyén vi tri doc nguoc lai vé phia truéec mot ban ghi trong file tuan ty.
e Lénh ENDFILE

ENDFILE (UNIT = Biéu thirc nguyén,
IOSTAT = Bién nguyén,
ERR = Nhan lénh diéu khién)

ghi vao file mét ban ghi chi sy két thac file khi file da duoc tao ra.

11.3. Cac file truy cap truec tiép (Direct-Access Files)

Céc ban ghi trong céc file truy cap truc tiép dugc truy cap khong theo
cach tudn tu, ma theo thir tw dugc chi dinh trong chuwong trinh. Khi mét file
truc tié}) duwoc mo, chi dinh ACCESS trong lénh OPEN phadi dat la
‘DIRECT’ va d¢ dai cua ban ghi phai duoc cho voi chi dinh RECL. Cac
lénh READ va WRITE phdi chira chi dinh REC dé cung cdp sé hiéu cia
ban ghi can truy cdp.

Dang tong quat ctia cic 1énh READ hodc WRITE véi file truy cép
tryc tiép nhu sau:

READ (S0 hiéu file, nhan lénh FORMAT,
REC = Biéu thir nguyén) Danh sdach bién

WRITE (S6 hiéu file, nhin lénh FORMAT,
REC = Biéu thirc nguyén) Danh sdach bién

Biéu thtrc nguyén trong chi dinh REC dung dé chi sé hiéu ban ghi can
xur ly. Cac chi dinh ERR va IOSTAT co6 thé duoc sir dung véi cac 1énh
READ hodac WRITE truc tiép. Tuy chon END co6 thé chi dung voi Iénh
READ. Khi t6 chirc file truy cp truc tiép, ngudi ta thuong st dung sd thir
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tu hodc s6 hiéu phan biét - mot phan cia ban ghi lam sé hiéu ban ghi. Thi
du céc sb hiéu phan biét cua sinh vién trong mot trudong dai hoc thuong bat
dau bang 00001 rdi dén 00002... Do d6 thong tin vé sinh vién sb 00210 c6
thé dugc luu trong ban ghi 210. Poi khi c¢6 thé thuc hién mot sé tinh toan
v6i1 mot truong cua ban ghi dé nhan dugce sd hiéu cia nob.

File truy cap truc tiép thuong duoc tao ra bang cach ghi thong tin vao
mdt cach tuan tu, véi ban ghi bit dau bang 1 va ting 1én 1 mdi lan c6 mot
ban ghi méi duoc viét vao. File ndy c6 thé xir Iy theo thir ty tudn ti bang
cach thay doi sb hiéu ban ghi tir 1 dén tong s tit ca cac ban ghi. Tuy
nhién, vu diém cua file truc tiép s& thé hién rd khi chung ta mudn cap nhat
thong tin trong mot sd ban ghi cua file. Thay vi doc timg ban ghi mot cach
tuan ty, tim ban ghi ma ta muén cap nhat, ta chi can chi dinh s6 hiéu ban
ghi va ban ghi d6 tu dong dugc xur ly. Khi cép nhat thong tin xong, ta co6
thé ghi théng tin méi vao ban ghi. Néu trong 1énh READ ta chi dinh mot sb
hiéu ban ghi ma ban ghi d6 khong ton tai thi s& xay ra 16i. Bé khoi phuc 15,
chi dinh ERR can phéi c6 mat trong 1énh READ.

11.4. Lénh truy van INQUIRE
Lénh INQUIRE c6 hai dang:
INQUIRE (FILE = biéu thirc ky tu, danh sdach chi dinh truy vin)
INQUIRE (UNIT = biéu thirc nguyén, danh sdch chi dinh truy vin)
Lénh nay la mét [énh thyc hién, nd truy van thong tin vé file hay )
hiéu file. Bang 9.1 liét ké nhitng chi dinh truy van. Thi du:
INQUIRE (FILE ='TSDATA', SEQUENTIAL = TRALOI)
INQUIRE (UNIT = 12, SEQUENTIAL = TRALOI)

Bang 11.1. Céc chi dinh truy van cta 1énh INQUIRE

Gia tri truy van

Gia tri truy van

Chidinh truy van | Kieu bien file FILE don vi file UNIT
_ 'SEQUENTIAL' 'SEQUENTIAL'
ACCESS = CHARACTER DIRECT' 'DIRECT'

_ 'NULL' 'NULL'
BLANK = CHARACTER ZERO' ZERO'
DIRECT = CHARACTER T\IEOS -

ERR = INTEGER S6 hiéu lénh xtr Iy 16i Sé hiéu lénh xt ly 16i
- .TRUE. .TRUE.
EXIST = LOGICAL .FALSE. .FALSE.
FORM = CHARACTER FORMATTED FORMATTED
'UNFORMATTED' 'UNFORMATTED'
'YES'
FORMATTED = CHARACTER 'NO' _
'UNKNOWN'
IOSTAT = INTEGER Ma 16 Ma 16
Tén file néu file d6
NAME = CHARACTER - khoéng phai la file loai
scratch
.TRUE.
NAMED + = LOGICAL _ FALSE.
Sé hiéu ban ghi tiép Sé hiéu ban ghi tiép
NEXTREC = INTEGER theo trong file truy theo trong file truy cap
cap truc tiep tryee tiep
NUMBER + = INTEGER Don vij file -

_ .TRUE. .TRUE.
OPEND = LOGICAL FALSE. FALSE.
RECL = INTEGER Do dai ban ghi Do dai ban ghi

'YES'
SEQUENTIAL = CHARACTER 'NO' -
'UNKNOWN'
'YES'
UNFORMATTED = CHARACTER 'NO' -

'UNKNOWN'




Thi du 36: Sw twong tdac giita ngwoi dung va chwong trinh. Gia su
khi chuong trinh yéu cau ngudi ding gd mot tén cua file dir liéu dé mo ra
lam viéc trong chuong trinh. Truong hop file d6 khong ton tai, chwong
trinh s& két thuc boi 18i thuc hién. Néu ta dung 1énh INQUIRE, chuong
trinh ¢6 thé xac dinh file d6 c6 ton tai khong va néu khong ton tai, chuong
trinh nhéc nguoi dung go mot tén file khac. Cac 1€nh sau day thyc hién sy
tuong tac nay:

CHARACTER *70 TENFIL, TIT
LOGICAL XONG, OK, CO
XONG = .FALSE.
OK = .FALSE.
PRINT *, NHAP TEN FILE'
READ *, TENFIL
5 IF (NOT. XONG) THEN
INQUIRE (FILE = TENFIL, EXIST = CO)
IF (NOT. CO) THEN
PRINT *, 'FILE KHONG TON TAT'
PRINT *, NHAP TEN KHAC HOAC GO THOI'
READ *, TENFIL
IF (TENFIL .EQ. 'THOI') XONG = .TRUE.
ELSE
XONG = .TRUE.
OK = .TRUE.
ENDIF
GOTO 5
ENDIF
IF (OK) THEN

OPEN (UNIT =10, FILE = TENFIL, STATUS ='OLD")

END IF
END

1. Viét chuong trinh &ém va in s ban ghi trong cac file DATAI va
DATA2. Gia st cac file d6 1a file tuan tw va mdi ban ghi chtra hai gia tri
thuc vo1 format sau:

FORMAT (F6.2, 1X, F6.2)

Néu 13i xay ra khi mo file, hiy in thong béao 15i thay vi in s6 ban ghi.

2. File TEM60.JAN luu truong ba chidu nhiét do nudc bién Déng
thang Gleng d6 phéan giai 1° kinh vi ¢6 quy cach ghi nhu sau: Dong dau
tién gdm 5 s6 nguyén cach nhau lan luot chi kll’lh do mép trai, klnh d6 mép
phai, vi d6 mép trén, vi d6 mép dudi cua mién khong gian va s ting sau.
Dong thir hai ghi d6 sau (s nguyén) cua ting trén ciing. Sau d6 1a bang gia
trj nhiét do (s6 thuc cach nhau) véi sd cot béng s6 diém nut theo kinh
tuyén, s6 dong bang sé diém nut theo vi tuyén. Céc ting tiép theo ghi hoan
toan twong tu. Gia tri nhiét do khuyét hoéc roi vao vung dét lién duoc ghi
bang s6 99.99. Viét chuong trinh tinh gia tri nhiét d6 nudc trung binh toan
bién Dong.

3. Véi file s6 liéu cua bai tap 2, viét chuong trinh doc thong tin trong
file va tao cho mdi diém nuat thudc mién tinh mot file dat tén theo quy tac
sau: bat dau béng chit K, sau d6 dén cac chir sd chi kinh do diém, sau do
chit V va céac chir sé chi vi do diém, dudi file 1a . BLN’. Trong céc file co
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quy cach ghi nhu sau, dong trén cing c6 mot sé nguyén chi sd tang quan
tric thuc té cua diém, mot diu cach va chit s6 1. Sau do liét ké lién tiép gia
tri nhiét do va ting sau Gmg voi nhiét do d6 véi dau nguoc lai.

4. Gia sir o file dir liéu luu gia tri quan tric ciia mot sd yéu td khi
tuong thiy van tai tram hai van, c6 quy cach ghi nhu sau:

- Dong thir nhit ¢6 hai s6 nguyén 1 va 2 cach nhau mot diu tréng.

- Dong thir hai ghi tén tram (khong qué 100 ky tu).

- Dong thir ba ghi hai s6 nguyén chi sé dong dir liéu (khéng qua 5000)
va s6 yéu t6 quan tric (khong quéa 12) cach nhau it nhat mot dau trong.

- Dong thtr tu 1an luot ghi tén cac yéu t dugc quan tric, mdi tén voi
dinh dang A8.

- Dong thr 5 1an lugt ghi don vi do cta timg yéu té quan tric, ciing
voi dinh dang AS.

- Mdi dong trong cac dong tiép sau 1an luot ghi gia tri quan tric cia
cac yéu t6, mdi gia tri ghi voi dinh dang F8.2.

Viét chuong trinh cho phép nhép tén file tir ban phim, doc dit liéu va
1ap phuong trinh hdi quy giita bién thir nhat (bién phu thudc) va bién thir
hai (bién doc lap). In két qua ra man hinh theo quy cach sau: gia sir tén
bién thir nhat 1a Tw, bién thir hai 1a Ta, phuong trinh phai viét c6 dang:

Tw=0.915 Ta+ 1.237

(Ghi chu: xem cong thirc trong phu luc 3).

5. Cai tién chwong trinh trong bai tip 4 dé cho phép ngudi ding tuy y
chi dinh bién phu thudc va bién doc 1ap tir ban phim.

6. Voi file dir liéu da mo ta trong bai tap 4, 18p chuong trinh tinh
phuong trinh hdi quy nhiéu bién gitta yéu t6 quan tric thtr nhat (bién phu
thude) va cac yéu td quan tric 2, 3, 6, 8, 9. In két qua 1én man hinh dudi

dang phuong trinh hdi quy véi tén cac yéu té da ghi trong file.
Goi y: Xem phuong phap thiét 1ap phuong trinh hdi quy tuyén tinh
nhiéu bién trong phu lyc 4.

7. File HESOA.MAT luu céc gié tri cta cac hé s cuia hé phuong trinh
dai sb tuyén tinh theo quy cach nhu sau: Dong thir nhit c6 mot s nguyén
chi s6 phuong trinh. Cac dong tiép sau ghi céc gia tri cac hé sd, ké ca hé s6
tu do Ung véi ting phuong trinh, mdi phuong trinh trén mot dong, mdi hé
sb ghi véi dinh dang F8.4, thi du:

4 1.1161 0.1254 0.1397 0.1490 1.5471

0.1582 1.1675 0.1768 0.1871 1.6471
0.1968 0.2071 1.2168 0.2271 1.7471
0.2368 0.2471 0.2568 1.2671 1.8471

Viét chuong trinh doc file va gidi hé phuong trinh bang phuong phép
loai bién Gauss. Két qua in ra man hinh gdm: viét lai hé phuong trinh, sau
d6 cach ra mot dong rdi ghi cac nghiém & dong cudi cung, thi du, tng véi
ma trén cac hé sb nhur trén phai c6 két qua trén man hinh nhu sau:

1.1161X1 + 0.1254X2 + 0.1397X3 + 0.1490X4 = 1.5471

0.1582X1 + 1.1675X2 + 0.1768X3 + 0.1871X4 = 1.6471

0.1968X1 + 0.2071X2 + 1.2168X3 + 0.2271X4 = 1.7471
0.2368X1 +0.2471X2 + 0.2568X3 + 1.2671X4 = 1.8471

1.04059 0.98697 0.93505 0.88130
Goi y: Xem phuong phép giai hé phwong trinh dai s6 tuyén tinh theo
so do loai bién Gauss trong phu luc 2.

8. File HESOAB.MAT luu cac gia tri cta cac hé sé cua hé phuong
trinh dai s6 tuyén tinh theo quy cach nhu da mé ta trong bai tap 7. Gia sir
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ma trdn cac hé¢ s6 A=[q,;] la ma trén doi xung, tic

a.=a, (,j=12,..,n).

ij Ji
Hay viét chuong trinh doc file cac hé sd va giai hé phuong trinh. In
két qua theo quy cach ciia bai tap 7.
Goi y: Truong hop ma trén cdc hé s6 A 1a ma tran déj xung, nén
dung phuong phap cian bac hai dé gidi h¢ phuong trinh dai so tuyén tinh
(phu luc 2).
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Phu luc 1: Bang cac ham chuan ciia FORTRAN

Trong bang cac ham chuén dudi day, tén ctia cac doi so sé€ chi kiéu dit

li¢u theo quy udc sau:

Tén ham Kiéu ham Dinh nghia
EXP (X) Thye e*
DEXP (DX) D6 chinh xac ddi DY
CEXP (CX) Phtrc X
LOG (GX) Kiéu theo GX log, GX
ALOG (X) Thuyc log, X
DOG (GX) D6 chinh xac déi log, DX
CLOG (CX) Phuc log, CX
LOG10 (GX) Kiéu theo GX log,, GX
ALOG10 (X) Thuc log,p X
DLOG10 (DX) D6 chinh xac doi log,y DX

Poi 56 Kiéu dir liéu
X — thuc
CHX — xauky tu

DX —  d0 chinh xac d6i

CX — phtc

LX —  logic

IX — nguyén
GX —> tu sinh (in dam, nghiéng)
Tén ham Kiéu ham Binh nghia

SQRT(X) Thuc Jx
DSQRT (DX) D6 chinh xac doi JDx
CSQRT (CX) Phurc Jox
ABS (X) Thuc x|
IABS (IX) Nguyén |2x|
DABS (DX) Do chinh xac doi |DX]|
CABS (CX) Phrc |cx|

REA L(GX) Thuwc Chuyén GX thanh gia tri thwc

FLOAT (IX) Thuc Chuyén IX thanh gia tri thuc

SNGL (DX) Thuc Chuyén DX thanh d6 chinh xac
don

ANINT(X) Thue Lam tron téi sb thue gan nhat

DNINT(DX) D6 chinh xac doi Lam tron téi sb thwe gan nhat

NINT(X) Nguyén Lam tron téi s6 nguyén gan nhét

IDNINT (DX) Nguyén Lam tron téi s6 nguyén gan nhét

AINT (X) Thuc Cét phan thap phan ctia X

DINT (DX) D6 chinh xac doi Cét phan thap phan cia DX

INT (GX) Nguyén Cét GX thanh sb nguyén

IFIX (X) Nguyén Cét X thanh sb nguyén

IDINT (DX) Nguyén Céat DX thanh s6 nguyén

SIGN (X, Y) Thuc Gan dau clia Y cho |X|

ISIGN (IX, 1Y) Nguyén Gan dau clia IY cho |IX]

DSIGN (DX, DY)

Do chinh xac doéi

Gan d4u ctia DY cho |DX|
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Tén ham Kiéu ham Binh nghia
MOD (IX,IY) Nguyén L4y sb dw ctia phép chia IX/ 1Y
AMOD (X,Y) Thuc L4y sb dw cha phép chia X/ Y
DMOD (DX,DY) D0 chinh xac doi LAy sb dw clia phép chia DX /DY
DIM (X,Y) Thuc X - (cwe tidu clia X va y)
IDIM (IX,1Y) Nguyén IX - (cwc tiéu cta IX va 1Y)
DDIM (DX,DY) Do chinh xac déi DX — (cwc tidu ctia DX va DY)
MAX (GX,GY,...) Kiéu theo GX, GY, ... Cuec dai clta (GX, GY, ...)
MAXO (IX,1Y,...) Nguyén Cuc dai cla (IX, 1Y, ...)
AMAX1 (X,Y,...) Thuc Cuwcdaicia(X, Y, ...)

DMAX1 (DX,DY,...)
AMAXO (IX,1Y,...)

P66 chinh xac doéi
Thuc

Cuec dai ctia (DX, DY, ...)
Thwc, cwe dai cia (IX, 1Y, ...)

MAX1 (X,Y,...) Nguyén Cuc daicla (X, Y, ...)
MIN (GX,GY,...) Kiéu theo GX,GY,... Cuec tidu ctia (GX, GY, ...)
MINO (IX,1Y,...) Nguyén Cuec tiéu caa (IX, 1Y, ...)
AMINT (X,Y,...) Thyc Cuctiéucta (X, Y, ...)
DMIN1 (DX,DY,...) Do chinh xac doi Cuc tiéu cua (DX, DY, ...)
AMINO (IX,1Y,...) Thyc Cuc tidu cta (IX, 1Y, ...)
MIN1 (X.Y,...) Nguyén Cuctiéucta (X, Y, ...)
SIN (X) Thye sin X (X - radian)

DSIN (DX) Do chinh xac doi sin DX (DX - radian)
CSIN (CX) Phirc sin CX

COS (X) Thuwe cos X (X -radian)
DCOS (DX) Do chinh xac doéi cos DX (DX - radian)
CCOS (CX) Phirc cosCX

TAN (X) Thuc tgX (X - radian)

DTAN (DX) Do chinh xac doi tgDX (DX - radian)

Tén ham Kiéu ham Dinh nghia
ASIN (X) Thuc arcsin X'
DASIN (X) Do chinh xac doi arcsin DX
ACOS (X) Thyc arccos X'
DACOS (DX) D9 chinh xac doi arccos DX
ATAN (X) Thye arctgX
DATAN (DX) Do chinh xac doi arctgDX
ATAN2 (X,Y) Thye arctg (X/Y)
DATAN2 (DX,DY) D9 chinh xac doi arctg (DX / DY)
SINH (X) Thue shY
DSINH (DX) Do chinh xac doi shDX
COSH (X) Thye chX
DCOSH (DX) D9 chinh xac doi chDX
TANH (X) Thuyc thX
DTANH (DX) Do chinh xac doi thDX
DPROD (X, Y) Do chinh xac doi TichciaXvaY
DBLE (X) Do chinh xac doi Chuyén X thanh dé chinh xac déi
CMPLX (X) Phtrc X +0i
CMPLX (X, Y) Phirc X+Yi
AIMAG (CX) Thyc Phan do cliia CX
REAL (CX) Thuc Phan thwe cta CX
CONJG (CX) Phirc Lién hop ctia CX, a—bi
LEN (CHX) Nguyén Do dai cda xau ky tw CHX
INDEX (CHX, CHY) Nguyén Vi tri clia xau CHY trong xau CHX
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Tén ham
CHAR (IX)
ICHAR (CHX)
LGE (CHX, CHY)
LGT (CHX, CHY)

LLE (CHX, CHY)

LLT (CHX, CHY)

Kiéu ham
Ky tw
Nguyén
Légic
Légic
Légic

Légic

Binh nghia
Ky tw &ng v&i vi tri thir IX trong
chubi so sanh
Vi tri cha ky tw CHX trong chudi so
sanh
Gia tri (;Ga biéu thl:'J’C (CHXI6n hon
hoac bang CHY veé tr virng)
Gia tri cGia biéu thirc (CHX 16n hon
CHY vé tr vrng)
Gia tri cta biéu thirc (CHX nho
hon hoac bang CHY veé tir virng)
Gia tri ctia biéu thirc (CHX nho
hon CHY ve tr virng)

Phu luc 2: Phwong phap Gauss giai hé phwong
trinh dai so tuyén tinh

Q% + a,,%, +
a, % + (%) +
hay Ax=b
a; Qqp a;,
Q) Ay a,
A= (aij ) = "
anl anZ ann

Néu ma tran A khong suy bién, tirc

a, Qp
det A = Qy Ay
anl an2

+
+

alnxn

a2nxn
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thi hé (*) c6 nghiém duy nhat. C6 thé tinh nghiém theo cong thirc Cramer
det A,
x; = ,
det A
trong d6 4, — ma tran A voi cot i bi thay thé béng cOt cac sb hang tu do
b.

1. Phuwong phap loai bién Gauss giai hé phwong trinh dai s6
tuyén tinh:
Thi du cho hé
QX + Q)X +Q3X3 + Ay Xy = Qs
Qp1X) T A%y + Ay3X3 + Ay Xy = Qs
Q31X T 3%y T A33X5 + A34Xy = Ass M
Qg1 X) T QypXy + Qy3X3 + QX = Qys

Gia sir phan tir chinh a,, # 0. Chia phuong trinh thir nhit cho «,,, ta

cod
%) +byy%, +by3%5 +byyxy = by, (2)
. Qa,; .
véi by=—L (j=2.3,45).
ay,

Dung phuong trinh (2) dé loai an x, khéi cac phuong trinh s 2, 3, 4
ctia hé (1): Mubn véy, nhan phuong trinh (2) tuan tw v6i a,,a,,,a, Vi
tudn tu ldy cac phwong trinh sb 2, 3, 4 trir di cac tich twong Gmg vira nhan
duogc, ta c6 ba phuong trinh:

Q) Q) Q)] _ M
Ay Xy + Ay Xy + Ay Xy = Ays

M M W _ 0
a32 x2 + a33 ‘x3 + a34 x4 - a35

1) 1 (1) _ M
Ap Xy tAyy Xy + Ay Xy = Ays

3)

trong do

aL(jl) =ay; —ayb; (1=2,3,4 j=2,3,4,5) 4)

1j
Bay gid chia phuong trinh thtr nhit cia hé (3) cho phan tir chinh @y
ta co:
1 1 1
x, + b8y +b5)x, =B, ()

trong do
bg]):_J (j:31 4) 5)

Béang cach tuong tu nhu khi loai x,, bdy gio ta loai x, khoi cac

phuong trinh thir ba va thu tu, ta co:

sy +aidx, = ai?
aiyx; +ae, =alf | ©
trong do
af’ =ay’ ~ap)by] (=34 j=3,45). (7)
Chia phuong trinh thir nhét ctia hé (6) cho phan tir chinh «, ta co:
x;+ 03w, =02, (8)

trong do
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©) aﬁ) ~
b3j :E (j=4,5).
Sau do nho (8) ta loai x, khoi phuong trinh thir hai cua hé (6), nhan
duoc:
afin,=al)
trong dé
) =a? — PP (j=4.5) ©)
Nhu vay ta da dua hé¢ (1) vé hé twong duong c6 ma tran cac hé sb 1a
ma trdn tam giac
X, + by X, +byyxy + byx, = by
X, + bg))@ + bg‘)x“ = b;)
X, + b, = b o
v, = o
T (10) x4c dinh cac an
v = fagl
X, = bl —x,by
O 4
x, =bys —x,by —x;b,; — x,b,,
Vay thi tuc giai hé phuong trinh dai sb tuyén tinh bac nhat quy vé hai
qua trinh:
a) Qua trinh thuan: dua hé (1) vé dang tam giac (10);
b) Qua trinh nghich: tim 4n theo cac cong thirc (11).

Néu phan tir chinh cua hé bﬁng khong thi (‘:hi can thay d6i chd cua cac
phuong trinh trong hé twong tmg dé lam cho phan tur chinh khac khong.
S6 phép tinh s6 hoc N can thuc hién trong phuong phép Gauss bang
_2n(n+)(n+2)
3

Vay s phép tinh sb hoc xap xi ty 1é véi luy thira bac ba cia s6 an.

N

+n(n-1).

2. Phwong phap ciin béc giai hé phwong trinh dai s6 tuyén tinh
trong truong hop ma tran 4 1a ma tran doi xirng

Phuong phéap nay thuén l¢i trong truong hop hé phuong trinh
Ax=b (12)
c6 ma trdn 4 13 ma tran ddi xtng, diéu thuong gip trong cac bai toan ky
thuat.

Theo phuong phap ndy ma trin 4 dugc biéu dién thanh tich cua hai
ma trén tam giac chuyén vi

A=T'T (13)
trong do
tll t12 tln tll 0
T = 0 t22 t2n , T = t12 t22
0 0 .. t, tn b o Lo

Nhan hai ma tran 7" va T va cho tich bang ma trin 4, ta suy ra ca
cong thue tinh cdc phéan tr ¢;;:
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a;; .
Ly =+ay, tlj:t_J (J>D

11

i1
ii ‘/aii -2ty (<i<n)
k=1

i—1
a; - kz Erity
tj = —— " (<))
122

t;=0  khi i>j

~
Il

Nhu véy ta da thay hé (12) bang hai hé twong duong
T'y=b, Tx=y
hay
ty = b
Loy +iny, =b,

tlnyl + t2ny2 +""+tnnyn = bn

LX) X, o+ X, =,

Tur d6 suy ra cac cong thuc tinh:

i1
b =D tivn

bl k=1 .
YW=—, Yi=—"—— (@>1])
th ' tii
n
Yi— Ztikxk
x, = In x, =—>FH_ (i<n)
tnn tii

(14)

15)

(16)

(17)

(18)

(19)

Viy qué trinh thuan gdm tinh cac phan tir cia ma trdn 7 theo cac
cong thire (14). Qua trinh nghich 1a tinh cac ma tran ¢6t y va x theo cac

cong thtrc (18), (19).
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Phu luc 3: Phwong phap binh phwong nhé nhat
trong phan tich hoi quy

1. M& hinh tuyén tinh
Mo hinh héi quy tuyén tinh c6 dang:

y=f(x)=ax+b.

Theo phuong phap binh phwong nho nhét, cac hé s6 hdi quy a va b
trong phuong trinh trén dugc tim sao cho tong binh phwong sai sd bang

E=>Y(y,—ax,—b)’
k=1

cuc tiéu. Lan lugt léy dao ham biéu thurc nay theo a, b va cho bz"mg
khong, ta dugc hé phwong trinh sau day dé xac dinh a va b:

n n n n n
ay x; +by x, =Y %y ,a> x, +bn=>y,.
k=1 k=1 k=1 k=1 k=1

Vay cac hé s6 hdi quy duoce tinh theo cac cong thic sau:

n n

Zxk ZJ’k N2 %V
2

k=1 k=1 k

n - n
Qx)—nyx;
k=1 k=1
n n n 2 n
Z‘xk kzxkyk _Zxk kZ:yk
=1 =1

b — k=1 k=1 , (21)

QX)) —n X
k=1 k=1
hay hé s6 b con c6 thé tinh theo cong thirc:

n n
Zyk -a Zxk
k=1 k=1

b_

a=

(20)

(22)

n

2. Mo hinh da thac

Phuong phap binh phuong nhé nhét ciing c6 thé ap dung dé tinh cac
hé sb hoi quy da thirc dang

f(x)=a,+ax+a,x’ +..+a,x".
thi dy d6i véi mé hinh bac hai
f(x)=a, +a,x+a,x’.

Lay dao ham tong sai s theo cac hé sé va cho bang khong ta c6 hé
sau day dé xac dinh cac hé s6 hdi quy bac hai:
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n n n
a, Zx,ﬁ +a Zxk +agn =Yy,
P

a, kz x; +a, ;xi+a02xk=2xkyk (23)

-l P

V& nguyén tic ta c6 the su dung phuong phap nay dé tim phuong
trinh da thirc bac bét ky. Tuy nhién trong thuc té phuong phap trd thanh
khong 6n dinh khi bac da thirc 16n hon vi céc sai s6 lam tron s6 trong may
tinh.

3. Mo hinh phi tuyén

Phuong phép binh phuwong nho nhéat c¢6 thé ap dung cho ham bat ky,
nhung hé cac phuong trinh dé tim cac hé sb c6 thé phi tuyén, va do d6
khong thé giai duoc bang cach sir dung cac phu'o‘ng trinh myén tinh. Tuy
nhién, trong mot sb truong hop, mdt ham ph1 tuyen ¢6 thé chuyén thanh
mot ham tuyén tinh. Thi du v& mdt ham c6 thé tuyén tinh hoa 1a

£(0)=bx* (24)

Néu lay loga hai vé cta phuong trinh nay, ta c6

Inf(x)=alnx+Inb. (25)
Néu ky hiéu
g(x)=Inf(x) (26)
b =Inb (27)
X=Inx (28)y =Iny

(29)
ta co
g(x)=di +b (30)
V6i phuong trinh (30) cac hé sé hdi quy a va b tinh theo cac cong
thic

Zxk Zyk ”Zxkyk
a=-= (31)

DRI
1 =1

Zxkyk Zx
k=1

(Z)NC,{)2 -n ZJNCkZ

k=1 k=1

Vay cong viéc tinh toan gom: chuyén doi cac gid tri so6 liu x, va y,

b“Z

(32)

theo cac cong thirc (28), (29), tinh cac tong, két qua thé vao cac phuong
trinh (31), (32) dé tim a va b . Giai phuong trinh (27) d6i voi b va dat vao
phuong trinh (24).
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Phu luc 4: So d6 rng dung phwong phap hoi
quy nhiéu bién
Gia str ¢6 n quan tric dbi v6i bién phu thudc y va cac bién doc 1ap
X{»X,,.., X, . Phuong trinh hoi quy duoc thiét 1ép nhu sau:
y=a,+ax +ta,x, +..+a,x, .
Céc hé s6 hdi quy a, (i =1,...,m) dugc chon sao cho thoa man
0= Z(y —ay —a, X, —ayX, —...—a,X, )2 =min
i=1

Lan lugt lay dao ham biéu thuc trén theo «,a,,q,,..., @, va cho cac

dao ham bang khong, ta c6 hé m +1 phuong trinh dé x4c dinh cac hé sé a

na, + [xl]al + [xz]a2 + + [xm]am = [V]
[xl]ao + [xlxl]al + [xle]az + + [xmxl]am = [,Vxl]
[xz]ao + [xlxz]a1 + [xzxz]az + + [xmxz]am = b’xz]
e+ Brwde ¢ B ¢+ fxde = [

(33)
Hé phuong trinh ndy goi 1a hé phwong trinh chinh tic dé xac dinh cac
hé sb hdi quy. Dudi dang ma tran ta viét hé nay nhu sau:

n [xl] [xz] [xm] ay b,
[xl] [xlxl] [xle] [xmxl] a by

[xz] [xlxz] [xzxz] [xmxz] lay | =| b

k] ][]

%) \a,) (b
(34)
v6i dau [ | ky hiéu phép iy tong Z
1

bé tim cac h¢ s6 hoi quy «,,q,,a,,..., a, ta phai gidi hé phuong

trinh chinh tic theo phuong phap loai bién Gauss hodc phuong phap cin
bac hai dd mo ta trong phu luc 2 vi ma tran hé sb cua cac phuong trinh
chinh tic 13 ma tran d6i xtng. Dudi ddy dan hai thu tuc hd tro cho viéce lap
hé phuong trinh dai s6 tuyén tinh chuin tic (34) — SUBROUTINE
LHPTCT va giai hé phuong trinh d6 bang phuong phap loai bién Gauss —
SUBROUTINE GAUSS.

SUBROUTINE LHPTCT (Y, X, A, N, M)
INTEGER N, M, I, J, K
REAL Y (10000), X (10000, 50), A (0 : 50,0 : 51)
A(0,0)=N
DOJ=1,M

A (0,7)=0.0

DOK=1,N

A0, 1)=A(0,])+X (K, J)

END DO
END DO
A(0,M+1)=0.0
DOK=1,N

AO,M+1)=A0,M+1)+Y (K)
END DO
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DOI=1,M
AILM+1)=0.0
DOK=1,N
ALM+1D)=A0M+1)+Y (K)* XK, I)
END DO
END DO
DOI=1,M
DOJ=L M
A(1,3)=0.0
DOK=1,N
ALD=ALI)+X KT *X(K1J)
END DO
ENDDO
ENDDO
DOI=1,M
DOJ=0,1-1
ALD=AJ])
END DO
END DO
RETURN
END

SUBROUTINE GAUSS (M, A, X)
INTEGER M
REAL A (0:50,0:51), X (0 : 50)
DOI=0,M-1
K=1I
AMAX = ABS (A (K, K))
DOJ=1+1,M
R =ABS (A (J, 1))
IF (AMAX .LT. R) THEN
AMAX =R
K=1J

END IF
END DO
IF (K .NE. I) THEN
DOJ=LM+1
AMAX = A (I, J)
AT =AK,]J)
A (K, J) = AMAX
END DO
END IF
DOJ=1+1,M+1
ALD=ALDH/ALI
END DO
DOJ=1+1,M
DOK=I+1,M+1
ALK =AUK)-AJTD*A (LK)
END DO
END DO
END DO
XM)=A M, M+1)/A (M, M)
DOI=M-1,0,-1
XDH=A@M+1)
DOJ=1+1,M
XDO=X0-ALIH*XJ)
END DO
END DO
RETURN
END
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