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Chuong 6
THUAT TOAN VA NGON NGU LAP
TRINH

NOI DUNG

6.1. Phuong phap giai quyét van dé bang may tinh
6.2. Thuat toan
6.3. Ngbn ngir 1ap trinh
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6.1. PHUONG PHAP GIAI QUYET VAN BE BANG
MAY TINH

Nhic lai:

* MGt trong nhitng chiic ndng co ban cua may tinh: Xu
ly thong tin dd nhan theo diy 1énh da nhé sin bén
trong

+ Nguyén 1y diéu khién bing chuong trinh ctia Von
Neumann: May tinh hoat dong theo chuong trinh
duogc Iuu trit sin trong bo nhé

> Dé co thé giai quyét mdi van dé/bai toan bang may
tinh thi can phai xay dung mot chuong trinh may tinh
tuong ung

6.1. PHUONG PHAP GIAI QUYET VAN BE BANG
MAY TINH
* Phuong phap chung dé giai quyét van dé/bai toan bang
may tinh:
Xac dinh dit liéu dau vao, dau ra cua bai
toan
Tim ra cach xir 1y dit liéu dau vao
Viét chuong trinh bing mot ngdn ngit lap
trinh nao do

Bién dich chuong trinh sang ngdn nglr may

08/02/2017 Chuong 6. Thudt toén vi Ngon ngit 1ap trinh 3
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6.2. THUAT TOAN

6.2.1. Khai niém thuat toan

6.2.2. Céc tinh chét cua thuit toan
6.2.3. Céch dién dat thudt toan
6.2.4. Thiét ké thuat toan

6.2.5. Panh gia thuat toan
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6.2.1. KHAI NIEM THUAT TOAN

+ Thuat ngit algorithm dugc dwa ra vao khoang nam 825, xuét
phat tir chir algoritmi — phién am La tinh tén cuia nha toan hoc
ngudi Trung A Al-Khwarizmi

* Thuat toan (thudt giai, algorithms): 1a mot day hiru han céac
thao tac, cac phép toan co thé thuc hién dugc theo mot trinh tu
xéc dinh trén mot s§ dbi twong dit lidu ndo d6 dé dat duoc két
qua mong mubn

- Thuét toan dugc xdy dung phai bao gdm céc thao tac dugc xac
dinh rd rang, don gian va thuc hién dugc (phai “giao cho may
lam duoc”)

- Khi xay dung mot thuat toan cAn xé4c dinh rd thuit todn dé tac
dong 1€n dir liéu nao
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6.2.1. KHAI NIEM THUAT TOAN

* Vi du: Bai toan tim wéc sé chung 16n nhét cia 2 sd
nguyén duong a va b:

Input: a,b (nguyén duong)
Output: (a,b)

-> Thuét toan Euclid:

- Budc 1: So sanh a va b, néu a =b thi dung thuat toan
va thong bao (a,b) = b. Néu a # b thi chuyén sang
budce 2

- Budc 2: Néu a > b thi thay thé a boi a-b, néu a <b thi
thay thé b boi b-a. Quay lai thyc hién budc 1

Khoa Céng nghé thong tin — Hoc vién Nong nghiép Viét Nam
Bai gidng Tin hoc dai cwong
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6.2.2. CAC TINH CHAT CUA THUAT TOAN

+ DPau vao

« Piura

* Tinh hitu han: Thuit toan phai két thiic sau mot sd hitu
han budc thuc hién

* Tinh xac dinh

- MOi budc cua thuat toan phai duge xéac dinh chinh xac,
cac thao tac dugc quy dinh chat ché ro rang

- Véi ciing mot dir liéu dau vao chi tra vé 1 két qua duy
nhét

* Tinh hiéu qua: Thut todn don gian, dé cai dit, khong
gay ton bd nhd, thuc hién nhanh

08/02/2017 Chuong 6. Thuit toén vi Ngon ngit 1ap trinh 8
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6.2.3. CACH DIEN PAT THUAT TOAN

3 cach:

+ Cach 1: Liét ké timg budc bang ngdn ngit ty nhién:

- Str dung ngdn ngit ty nhién dé liét ké timg bude thuc
hién cua thuat toan voi cac quy tac, thao tac cu thé

- Vi du: Thuat toan Euclid tim UCLN cua 2 sé nguyén
duong a,b (slide 7)

Khoa Cong nghé thong tin — Hoc vién Nong nghiép Viét Nam
Bai gidng Tin hoc dai cuong
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6.2.3. CACH DIEN PAT THUAT TOAN

+ Céch 2: Dung luu do:

- Sir dung cac hinh khéi co ban (Bit dau, Két thic, Khéi
Input, Khéi Output, Khéi diéu kién, Khoi thao tic) va
cac cung dé thé hién céc thao tac va trinh tu thuc hién
cac thao tac cua thuat toan
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Céc hinh khdi co ban dé xay dung luu d6

© |

Bit dau

Khéi didu kién

Khéi Input Khéi thao tac

Khéi Output

w
-
=
=
o

Ty
Thi tw xir ly
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e -

Luu d6 thuat toan Euclid tim (a,b)

| bi=b-a | | a=a-b |
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03/02/2018

Khoa Cong nghé thong tin — Hoc vién Nong nghiép Viét Nam
Bai gidng Tin hoc dai cwong

(130

Khoa Cong nghé thong tin — Hoc vién Nong nghiép Viét Nam
Bai gidng Tin hoc dai cuong

»

(130

6.2.3. CACH DIEN PAT THUAT TOAN

* Céach 3: Sur dung gia ma (gia ngdn ngit 1ap trinh):

- Sur dung cac ciu tric diéu khién cia mot ngdn ngir lap
trinh két hop linh hoat véi ngdn ngi tw nhién va cac ky
hiéu toan hoc don gian nhim dién ta thuat toan

- Vi du: Gia ma cho thuat toan Euclid tim (a,b) dugc viét
tira theo cdu trac ciia ngdn ngit 1ap trinh PASCAL:

Nhdp a,b
While a=b do
If a>b then thay a boi a-b
else thay b boi b-a
Théng bdo wée chung I6n nhdt la b

6.2.3. CACH DIEN PAT THUAT TOAN

- Vi du (tiép): Poan mi twong ng viét bang ngdn ngit
Pascal:
Writeln("Nhap 2 so nguyen duong a, b: '),
Write('a =), Readln(a);
Write('b =), Readln(b);
While a<>b do
If a>b then a:=a-b
else b:=b-a;
Writeln("Uoc chung lon nhat la ',b),

08/02/2017 Chuong 6. Thuit todn va Ngon ngi lap trinh 13
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6.2.4. THIET KE THUAT TOAN

* Mo6-dun hda bai toan: Chia nho bai toan (mo-dun
chinh) thanh cac bai toan nho hon (cac mo-dun con)

A
a a a
1 2 3
a a a a a
1 12 13 31 3
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6.2.4. THIET KE THUAT TOAN

* Tinh chinh tirng budc thuét toan:

- Budc dau thuat toan duoc minh hoa bing ngén ngir tu
nhién thé hién cac cong viéc chinh can thuc hién, sau
d6 dan minh hoa chi tiét hon véi cac thao tac xu ly, cac
phép toan dugce chi ra mot cach cu thé, dong thoi ngon
ngi ty nhién ding dé minh hoa duoc thay thé dan bai
gia ngdn ngit va ngay cang tién gan dén ngdn ngir lap
trinh

- Trong qua trinh thiét ké thuat toan, ngon ngir thé hién
dan dugc chuyén doi theo so do: Ngon ngir tu nhién —
Gia ngon ngtt — Ngon ngit 1ap trinh

08/02/2017 Chuong 6. Thuit toén vi Ngon ngit 1ap trinh 16
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Vidu
* Cho mét day gém n phén ttr thude kiéu c6 thi tu: a,, a,
..., a,. Hay d6i cho cac phan tu trong day sao cho day
sau khi d6i cho co thu ty tang dan

Vidu
Y tudng:
- Chon phan tr nho nht trong diy ngudn roi xép vao vi tri
dau tién trong day dich
- Chon phan tir nh6 nhét trong day nguén ‘cc‘)nrlai (ttrc phan tur
nho thir hai trong day nguon ban dau) roi xép vao vi tri thir
hai trong day dich

Lap lai qua trinh nay cho dén khi hét diy nguon

(Téng quat: Tai budc thir i, ta chon ra phan tir nho nhat
trong ddy nguon con lai - tirc phan tir nho thk i trong day
nguon ban dau - roi xep vao vi tri thir i trong day dich)
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Vidu
Gia ma dua theo ngdn ngit Pascal:
Fori:=Itondo
Begin
- Chon phan tir nhé nhdt a; trong $6 cdc phan tir a,, ..., a
- Doi cho a; va a; cho nhau
End;

n

Vidu

Céc cong viée trong khéi Begin ... End s& duoc 1am rd hon
nhu sau:

] :i,'

For k:=i+1 ton do

If qk<aj~then Jji=k; ‘

Vigc “doi cho a; va a; cho nhau” duge thuc higén bang cach
st dung thém mdt phan tit trung gian min:
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min.=a j’.
a ;o= a;
a;;=min;
08/02/2017 Chuong 6. Thuit toén vi Ngon ngit 1ap trinh 20
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Vidu

Doan mi twong ting viét bang ngdn ngit Pascal:
Fori:=1ton-1do
Begin
jf:l.,'
For k:=i+1 to n do
If afk]<a[j] then j:=k;
If j<>i then

Khoa Cong nghé thong tin — Hoc vién Nong nghiép Viét Nam
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Begin
min:=afj];
afj]:=ali];
afi] :=min;
End;
End;
08/02/2017 Chuong 6. Thuit toan va Ngon ngi 1ap trinh 21

Vidu
Cho day s6 ban dau:
3 6 -2 7 5

Diy méi duge sap sau timg budc thuc hién thuat toan sip

xép lua chon (i= 1..4):

i=1: 2 6 3 7 5
i=2: 2 3 6 7 5
i=3: 2 3 5 7 6
i=4: 2 3 5 6 7

Khoa Cong nghé thong tin — Hoc vién Nong nghiép Viét Nam
Bai gidng Tin hoc dai cwong

6.2.5. DPANH GIA THUAT TOAN

« Pé danh gia thuat toan co thé dya trén nhiéu tiéu chi:
thoi gian thyc hién thuat toan, kha nang thich tng cia
thuat toan voi cac loai may tinh khac nhau, tinh dung
din, mirc 46 don gian, hinh thirc cua thuat toan, dung
lwong bo nhé sir dung dé luu trix dit liéu, ...

* 2 tiéu chi chinh:

- Thoi gian thuc hién thuat toan
- Dung lugng bd nhé st dung

Khoa Céng nghé thong tin — Hoc vién Nong nghiép Viét Nam
Bai gidng Tin hoc dai cwong
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6.2.5. DPANH GIA THUAT TOAN

» Khi cai dat thanh chuong trinh may tinh, thoi gian thuc

hién cia mot thudt toan phu thudc vao rat nhi€u yeu to:

- S6 luong cac phép toan so cap: cac phép tinh sb hoc, cac

phép tinh logic, cac phép gan gid tri, chuyén chd, ...
phu thude vao kich thudc dir liéu dau vao cta bai toan

>

- Ngon ngit lap trinh, chwong trinh dich, hé diéu hanh, tc
do xur ly cia may tinh, ... - nhiing yéu td nay khong
ddng déu v6i mdi loai may tinh, vi vay khong thé ding
chiung lam can cir dé danh gia thoi gian thuc hién cua

thuat toan

08/02/2017 Chuong 6. Thuit toén vi Ngon ngit 1ap trinh
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6.2.5. PANH GIA THUAT TOAN

+ Pé danh gia thoi gian thyc hién ciia mot thuat toan,
nguoi ta st dung “DJ phuc tap tinh toadn cua thuét
toan” (goi tat 1a PO phirc tap cia thuét toan): Thoi
gian thyc hién cta thuit toan dugc danh gia chi phy
thudc vao kich thudc cia dir liéu dau vao, khéng phu
thudc vao may tinh va cac yéu t lién quan

6.2.5. DPANH GIA THUAT TOAN

e Thuét toan T su dyng dé giai mot bai toan c6 kich thudc dir
lidu d4u vao n s& can thuc hién T(n) cac phép toan so cip. T(n)
la mot ham cua tham sb n, 1a dic trung cho do phirc tap tinh
toan cua thuat toan

+ Téng quat: Gia su f(n), g(n) 1a hai ham sé khong am, dong
bién theo n. Him f(n) duoc xéac dinh c6 d§ phuc tap tinh toan
cip g(n), ky hiéu 1a O(g(n)), khi va chi khi ton tai cac hing s6
¢ va n, sao cho f(n) < cg(n) khi n > n,. Khi d6, ta néi f(n) co6
cip g(n), ky hiéu f(n) = O(g(n)) (thuc chit 1 cip 16n khong
vuot qua g(n))

Vi du: vé6i f(n) = n2 + 2n + 3, vi f(n) < n? + 2n? + 3n? = 6n? vGi
Vn > 1 nén f(n) = O(n?)
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6.2.5. DPANH GIA THUAT TOAN

* Do phuc tap tinh toan cua thudt toan c6 thé thudc cac dang
duéi day (duge sap xép theo mirc do tang dan):
T(n) = O(1): d6 phirc tap cip hang sO
T(n) = O(log,n): do phuc tap cap ham 1ograr1t
T(n) = O(n): d6 phtrc tap cap ham tuyen tinh
T(n) = O(nlog,n): d6 phirc tap cdp ham nlog,n
T(n) = O(n?), O(n3), ..., O(n¥): d6 phirc tap cip ham da
thirc
T(n) = O(2"), O(n!), O(n"): d6 phirc tap cap ham mii
* Mot thudt toan c6 do phuc tap tinh toan tur c?ip ham da thirc
tré xudng thuodng chap nhan dugc

6.2.5. DPANH GIA THUAT TOAN

* Xac dinh d6 phuc tap cua thuat toan:

Quy tic cong:

Néu T, (n) = O(f(n)), T,(n) = O(g(n)), thi T, (n) + T,(n)
= O(max {f(n),g(n)})

Vi du: Trong mot thuat toan c6 3 budc, mdi budc c6 do
phirc tap tinh toan lan luot 1a T,(n) = O(n3), T,(n) =
O(n), T5(n) = O(nlog,n) thi thoi gian thuc hién 3 budc
la:

T (n) + Ty(n) + Ts(n) = O(max {n’,n,nlog,n}) = O(n?)
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6.2.5. DPANH GIA THUAT TOAN

* Xac dinh d¢ phuec tap cta thuat toan:
Quy téc nhan:
Néu T,(n) = O(f(m)), T,(n) = O(g(n) thi: Ty(n) . T,(n) =
O(f(n).g(n))
Vi du:
- Cau Iénh For j:=1 to n do x:=x+1; c6 thoi gian thyc hién
T(n) = O(n.1) = O(n)
- Caulénh For i:=1 to n do
Forj:=1tondox:=x+1;
¢6 thoi gian thyce hién T(n) = O(n.n) = O(n?)

6.2.5. DPANH GIA THUAT TOAN

* Xac dinh d6 phuc tap cua thuat toan:

Quy tic bo hing sb:

O(c.f(n)) = O(f(n)) trong d6 ¢ 1a mot hang sd

Vi du: O(n?/2) = O(n?)

* Luu y: Khi danh gid d6 phtrc tap tinh toan cia thuat
toan ta co thé chi can quan tdm dén sO lan thyc hién
phép toan tich cuc (active operation - phép toan ma so
lan thyc hién n6é khong it hon s6 lan thyc hién cua bat
ky phép toan nao khac trong thuét toan)
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6.3. NGON NGU LAP TRINH
6.3.1. Khai niém vé& ngdn ngi lap trinh
6.3.2. Lich str phat trién ctia ngon ngit 1ap trinh
6.3.3. Trinh bién dich va trinh thong dich

6.3.4. Cac cong viéc cua nguoi lap trinh

6.3.1. KHAI NIEM VE NGON NGU LAP TRINH

* Ngon ngit 1ap trinh (programming language):

- La ngdn ngit dung dé viét cac chuong trinh may tinh

- Bao gdm mot hé théng cac ky hiéu, cac tir khoa, céc tir
danh riéng (hay tr vung), va cac quy tic dé viét
chuong trinh (hay ct phap)
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6. 3 2 LICH SU PHAT TRIEN CUA NGON NGU LAP
TRINH

* Phan loai ngén ngit 1ap trinh:

- Ngo6n ngilt may

- Hop ngr

- Ngobn ngir 1ap trinh bac cao

(R Khoa Cong nghé thong tin — Hoc vién Nong nghiép Viét Nam
(FTTA)
Bai gidng Tin hoc dai cuong
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6. 3 2 LICH SU PHAT TRIEN CUA NGON NGU LAP
TRINH

Ngoén nglr may:

La ngon ngit duy nhat ma Bo vi xtr Iy c6 thé nhan biét va

thuc hién truc tiép, cac chuong trinh may tinh dugc viét

bang cac ngdn ngit khac phai duoc dich sang ngdn ngi

may trude khi thuc thi

Lénh may dugc viét & dang s6 nhi phan hodc bién thé cua

chung trong hé¢ 16

Cac chuong trinh thyc hién nhanh chong, nhung cac 1énh

méy dai va khé nhd, chuong trinh cong kénh, mit thoi

gian khi viét va gdy kho khan cho viéc doc, phat hién 16

va hiéu chinh chuong trinh
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6.3.2. LICH SU PHAT TRIEN CUA NGON NGU
LAP TRINH

Hop ngii:
Ra doi tir nam 1950 1a ngdn ngit l4p trinh bac thap
Céu trac 1énh rét gidng véi ngdn ngit may nhung cho
phép viét 1énh dudi dang ma chi, thuong 1a nhimg tir
tiéng Anh viét tit co y nghia o rang, d& nho
Cho phép dinh dia chi hinh thuc
Céac chuong trinh hop ngit duge chuyén sang ma may
thong qua trinh hop dich (assembler)
Gan v6i tang thiét ké may tinh, cac chuorng trinh duoc
viét luén c6 su lién quan chit ché dén kién trac may tinh

Khoa Céng nghé thong tin — Hoc vién Nong nghiép Viét Nam
Bai gidng Tin hoc dai cwong
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6.3.2. LICH SU PHAT TRIEN CUA NGON NGU
LAP TRINH

* Hop ngit (tiép):
- Hién chi dung khi can lap trinh thao tac truc ti€p voi

phin cing may tinh hodc lam cic cong viéc khong
thuong xuyén (trinh di€u khién (driver), cac hé nhiing
béac thap, cac hé thong thoi gian thuc, ...)
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6. 3 2 LICH SU PHAT TRIEN CUA NGON NGU LAP
TRINH

* Ngo6n ngit 1ap trinh bac cao:

- La ngon ngir rat gan véi ngdn ngit tw nhién va ngdn
ngit toan hoc

- Thuong sir dung hé thdng ky hiéu phong phu véi cac
ky hiéu sd, cac ky hiéu chit, cac ky hiéu toan hoc va
nhiéu ky hiéu thong dung khac, cing véi cac tir khoa
tiéng Anh don gian, cac cAu tric 1énh chat chd, 13
rang va mang ¥ nghia thuc té

- D& hoc, dé& doc, dé viét va hiéu chinh chwong trinh >
cho phép thé hién chinh xac cac thuat toan, co tinh
doc 1ap cao, it phu thude vao phan cimg may tinh

(R Khoa Cong nghé thong tin — Hoc vién Nong nghiép Viét Nam
(FTTA)
Bai gidng Tin hoc dai cuong
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6. 3 2 LICH SU PHAT TRIEN CUA NGON NGU LAP
TRINH

+ Ngon ngir 14p trinh bac cao (tiép):

- Con duogc goi 1a ngdn ngir thuat toan

- Céac chwong trinh muén may tinh thyc thi dugc thi
can phai dugc dich sang ngdn ngit may nho cac
chuong trinh dich

- Vidu: Fortran, Pascal, C, C++, Java, PHP, ...
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6. 3 2. LICH SU PHAT TRIEN CUA NGON NGU LAP
TRINH

* Hién nay, viéc phan loai ngén nglt 1ap trinh chi mang tinh
tuong dbi. Ty theo timg muc dich, c6 thé phan loai ngén ngit
1ap trinh theo nhitng cach khac nhau. Vi du:

- Phéan loai theo mirc triru tugng: c6 nhém ngdn ngit 1ap trinh
bac thép va nhém ngdn ngit 1ap trinh bac cao

- Phan loai theo hinh thirc 14p trinh: ¢6 nhém ngdn ngilt khai bao
(LIST, PROLOG, ...) va nhém ngbén ngit ménh 1énh
(PASCAL, C, ...)

- Phan loai theo cac ho, c6 ho ngdon ngli may va hop ngit, ho
ngdn ngit ¢b dién (ALGOL, PASCAL, C, ...), ho ngdn ngit
ham (LISP, ...), ho ngdén ngit logic (PROLOG, ...), ho ngon
ngit hudng d6i tugng (C++, JAVA, ...), ho ngdn ngit truy vin
(SQL, ...)
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6. 3 2 LICH SU PHAT TRIEN CUA NGON NGU LAP
TRINH
+ Mot s6 ngdn ngit 1ap trinh tiéu biéu:
- FORTRAN, ALGOL, LISP, COBOL, BASIC,
PASCAL, C, C++, PERL, PYTHON, RUBBY, JAVA,
PHP, ...
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6.3.3. TRINH BIEN DICH VA TRINH THONG DICH

+ May tinh chi hiéu dwgc mot ngon ngit duy nhét la
ngdn nglt may. Trude khi dugce thyc thi, cac chuong
trinh viét bang cac ngdn ngit lap trinh khong phai 1a
ngdn ngit may (chuong trinh ngudn) phai duoc dich
sang ngon ngit may nho cac chuwong trinh dich

* 2 loai chuong trinh dich:

- Trinh thong dich
- Trinh bién dich

6.3.3. TRINH BIEN DICH VA TRINH THONG DICH

* Trinh thong dich: Su dung k¥ thuat thong dich, dich
ting cau Iénh trong chuong trinh nguon dugc viét
bang ngon nglr 14p trinh bac cao sang ngon ngit may
dé may tinh “hiéu” va thyc thi ngay cau lénh do ma
khong luu lai doan ma may tuong tng, sau do chuyén
sang dich cau lénh tiép theo

> Khong tao ra tép ma dbi tuong (tep méd may tuong
Ung v6i chuong trinh ngudn). MGi lan thyc hién
chwong trinh 12 mét 1an thong dich lai
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6.3.3. TRINH BIEN DICH VA TRINH THONG DICH

* Trinh thong dich (tiép):

= Cho phép dich, thuc hién ngay cau I¢nh ma khong
can phai doi dich xong toan by chuong trinh, cho
phép do_tim 16i de dang —> thich hop trong moi
truo‘ng can co su d6i thoai gitra con ngudi va hé thong
Mot s0 ngdn nglr 1ap trinh cé st dung trinh thong
dich nhu: BASIC, VISUAL BASIC, PERL,
PYTHON, ...

6.3.3. TRINH BIEN DICH VA TRINH THONG DICH

* Trinh bién dich (Compiler): St dung ky thuat bién
dich, dich toan bg chuong trinh ngudn sang ngén ngit
may va tao ra t¢p ma doi tugng tuong tng

- Trong qué trinh bién dich, trinh bién dich phan tich tu
vung va cl phap cua cac cau Iénh, thong bao danh
sach tat ca cac 16i dé 1ap trinh vién chinh stra. Tép ma
dbi tuong chi dugc tao ra khi chuong trinh ngudn
khong con bat ky 18i ct phap nao

- Mbi lan thyc hién chuong trinh chi can s dung
chuong trinh thyc thi da dugc tao trudc d6 ma khong
can phai tién hanh bién dich lai chuorng trinh nguon
= thich hgp v6i céc chuong trinh c6 tinh 6 6n dinh va
duoc thuc hién nhiéu 1an
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6.3.3. TRINH BIEN DICH VA TRINH THONG DICH

* Trinh bién dich (tlep)

- Théng thudng, mdi ngdn ngit 1ap trinh bac cao déu ¢6
mot trinh bién dich twong tng, vi du: PASCAL, C,
C+, ...

Khoa Cong nghé thong tin — Hoc vién Nong nghiép Viét Nam
Bai gidng Tin hoc dai cuong

»

(D)
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6.3.4. CAC CONG VIEC CUA LAP TRINH

* Budc 1: Soan thao chuong trinh:

- Str dung mot trinh soan thao chuyén dung dé nhap noi
dung chuong trinh, luvu tép chuong trinh (t€p ma
ngudn - source code) véi phin md rong tén tép phu
hop v6i ngdn ngir 1ap trinh (vi dy: .pas, .c, .cpp, ...)
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6.3.4. CAC CONG VIEC CUA LAP TRINH

* Budc 2: Bién dich chuong trinh:

- Sir dung trinh bién dich (compiler) thich hop dé bién
dich tép chu’O’ng trinh ngudn sang tép mi may tuong
ung (tep dbi tuong hay object code) Néu chuong trinh
ngudn co6 mot sd 16i nao d6 vé mat cu phap thi trinh
bién dich s€ thong bao danh sach tat ca cac 181, khi do
can quay lai budc 1, sir dung trinh soan thao dé chinh
stra chuong trinh ngudn

- Khi tép dbi twong da duogc tao, bo lién két (linker) s&
thuc hién viéc lién két cac ddi twong thanh phan véi
nhau va tao ra tép thuc thi (executable code) cho
chuong trinh
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6.3.4. CAC CONG VIEC CUA LAP TRINH

* Budc 3: Chay thir chuong trinh

- Chay chuong trinh (kich hoat tép thuc thi), nhap cac
dir liéu dau vao (cac dit liéu mau dung dé kiém tra) va
kiém tra cac két qua dwoc dwa ra. Néu két qua thu
duoc khong ding hodc co 16i khi thuc thi chuong
trinh thi cin kiém tra, chinh sta lai thuét toan, rdi
quay lai budc 1 dé chinh stra lai chuong trinh
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6.3.4. CAC CONG VIEC CUA LAP TRINH

+ Moi trudng phat trién tich hop (IDE — Integrated
Development Environment): Tich hgp trinh soan
thao, trinh bién dich, b lién két, trinh g& rdi, ... va
cho phép chay thir chuong trinh

* Nguoi lap trinh ciling c6 thé s dung mot trinh soan
thdo chuyén dung, doc lap dé soan thao chuong trinh
ngudn (Notepad++, ...); sau do st dung mét trinh
bién dich thich hop dé bién dich rdi chay chuong
trinh bing cach kich hoat tép thyc thi da dugc tao

Vidu

* Viét chuong trinh tim uéc s6 chung 16n nhét cua 2 sb
nguyén duong, chuong trinh viét bang ngdn ngir
PASCAL, st dung phan mém Free Pascal (IDE,
version 2.6.2) dé lap trinh
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Vidu
* Budc 1: Khoi dong phén mém Free Pascal, st dung trinh soan
thdo nhap ndi dung chuong trinh ngudn, sau do6 luu tép ma
nguodn dudi dang .pas:

B Free Pascal IDE =R

File Edit Search Run

JYs;readlnCad;
Jireadln<b>;
>8> and <(b>3> then

Begin
While a<>b do
If a>b then a:=a-h

se b:=h-a;
Writeln<’Uoc chung lon nhat cua ha vua nhap la ’.b);
n
Else writeln<’Ban da nhap sai kieu du >3
Mrite<’Ban co muon tiep tuc khong (C/K>? ‘>sreadlndchon);
Until upcase<chon> = "K’;
End.

20:77
Fi Help F2 Save F3 Open ALC+F? Compile F9 Make Alt+Fid Local menu

Vidu
+ Budc 2: Nhén td hop phim Alt+F9 dé bién dich chuong trinh.
Khi chuong trinh nguén khéng c6 15i ci phap, hé thong s& dua
ra thong bao qua trinh bién dich da thanh cong:

Main file: c:\sv\ucln.pas
Done.
Target: Win32 for 1386

Line number: 22 Total lines: 21
Used memory: 395K Allocated memory:  6688K
Total errors: a Conpile time: 8.2s

Compile successful: Press any ke
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Vidu
+ Budc 3: Nhén t6 hop phim Ctrl+F9 dé chay thir chuong trinh:

[CHUONG TRINH TIM UOC CHUNG LON NHAT CUA HAI SO NGUYEN DUONG
Nhap so a:

Nhap so bh: 32

Uoc chung lon nhat cua hai so vua nhap la 4

[Ban co muon tiep tuc khong (C/K>?7 _

B C\SWucln.exe [ﬂ%
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