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Khi 1ap trinh dé giai quyét mot bai toan trén mdy tinh, diéu khong tranh khoi ctia ching ta 1a

gap 101. Ta chia 161 thanh ba loai: Lo1 ct phép, 161 xdy ra trong qua trinh thuc thi va 161 thuat
toan.

Pbi voi 16i ¢l phap va 18i xay ra trong qué trinh thuc thi, ta c6 thé sira ngay lap tirc boi hé
thong phat hién 161 phong phu cuia ngdn ngit 1ap trinh. Con do6i véi 101 thudt toan, cong viéce
khong hé don gian nhu vay.

Chung ta can phan biét: 18i xay ra trong qué trinh thyc thi va 16i thuat toan.

Ldi xay ra trong qué trinh thyc thi 1a nhitng 16i nhu: chia cho 0, hodc cin bac hai ciia mot s6
am, tinh tan cta PI/2... Ldi nay khong phai 16i ¢t phap nén khong dugc hé thong bao 16i phat
hién trude khi thyc thi chuwong trinh. Vi vy, dé tranh nhiing 16i nham d& mat thoi gian phai
tiy thudc vao sy kiém soat ctia ngudi lap trinh.

L6i thuat toan 1a 16i lam cho chuong trinh thyc hién sai I¢ch so véi thudt toan dé ra. bay la 16i
nguy hiém nhét khi lap trinh. M6t chuong trinh hoan chinh, khong c6 18i thuat toan 1a san
pham ciia nghé thuat giai quyét nhitng 156i dang ndy, né phu thudc rat nhiéu vao trinh do cua
nguoi lap trinh.

Ta c6 thé lay vi du don gian vé 15i thuat toan: Viét chuong trinh sip xép ddy sb theo thir tu
giam dan, nhung chuong trinh lai sap xép theo thir ty ting dan. Nguyén nhan dugc phat hién ¢
day 1a do “su tién tay” khi viét chuong trinh cua nguoi 1dp trinh, nhing yéu t6 chu quan duoc
xac dinh trong d6. Tuy nhién, trong thuc té viét chuong trinh, céng viéc phirc tap hon nhiéu.

R4t may man, cac ngon ngtr 1ap trinh déu c6 hé théng dé trg gitp lap trinh vién phat hi¢n ra
nhirng 16i nguy hiém nay. N6 duoc dit tén ding nhu ¥ nghia cua né: G& réi (Debug). Tuy
nhién, viéc giang day tai cac nha trudng phd thong do khong du thoi lwong, cling nhu kha ning
han ché ctia hoc sinh nén khong dua vao giang day hé thong gd rdi nay.

Bai viét nay gi6i thiéu vé hé thong g rdi trong ngdn ngit Turbo Pascal va cach sir dung chiing
mot cach hi¢u qua. P61 voi cac ngodn ngir khéc, viée thuc hién la twong tu.

Mic du hién nay Turbo Pascal 1a mién phi nhung ciing khuyén céc ban st dung phin mém cai
dat day du, hodc da dugc sua 161 dé trdnh nhirng 101 khong can thiét trong qua trinh su dung.

L&i khuyén: download bo cai trén DOS dé cai dat.
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Gi&i thiéu vé hé théng gé& roéi Debug
Pé sir dung hé thong bao 15i ta thyc hién:

e Trén thanh Menu: Vao Debug/Watch dé bat cira s6 hién thi bién trong qué trinh thuc
hién.

= TurboPascel ) = Tk

Edit Search Hun Compile IESEEH Tools Optionz Window Help

L1
if alil > aljl t Breakpoints. ..

Call stack Ctr1+F3

Register
procedure KetQuas _

var i: integer; Output

begin User screen Alt+F5
for it=1 to n do
begin Evaluatesmodifwv... Ctrl+F4

writefalil: G); Add watch... Ctr1+F?

end; Add breakpoint...
writeln;

end;

Begin { Chwong Trinh Chinh
clrscr:
Mhap;
writeln?’'Day vua nhap la: *'>»; KetQua;
Sapieps;
writeln<’'Day sau khi sap xep la: *'»; HetQua:
readln;

e Pé cira s6 Watch khong bién mét: Trén thanh Menu, vao Window/Title

Cwesed U EER

i Edit Search Run Compile Debug Tools Options [Endoul He lp

if alil > alj]l then DoiCho<alil, alji>@l 0o |
Cazcade
Close all
procedure HetQuas Refrezh display
var i: integer;
begin SizesMove Ctrl+F5
for i:= 1 to n do LZoom F5
begin Hext F6&
writedalil: 52>; Previous Shift+Fb
end: Close Alt+F3
writelns;
end: List._. Alt+@

Begin { Chuong Trinh Chinh *
clrscrs;
Hhap:
writeln?’'Day vua nhap la: *>»; KetQua;
Sapiep:

writeln?’'Day zau khi sap xep la: *»; KetQua;
readln;

o Dé g0 r6i 161 thuat toan ta kiém soat gia tri cia céc bién tung budc dé xem no thuc hién
dung hay sai ¢ tung bude, tir do, dua ra nhitng quyét dinh diing dan dé stra d6i. B¢ thém

Trang 4



mot bién vao cira s6 Watch: Trén thanh Menu vao Debug/Add watch hodc stir dung td
hop phim nong: Ctrl + F7. Sau d6, go tén bién can quan sat gia tri vao.

cv. Turbo Pascal

File Edit Search Run GCompile [JIEBRSE Tools Options Window Help

begin Breakpoints...
writefalil: G); Call stack Ctr1+F3
end; Regizter
writeln; Watch
end; Output
User screen Alt+F5

Begin { Chwong Trinh Chinh
clrscr: Evaluatesmodify... Ctrl+F4
Mhap;
writeln<’'Day vua nhap la: ‘' Add breakpoint...
Sapieps;
writeln?’'Day sau khi sap xep
readln;

58:1

F1 Help Insert a watch expression into the Watch windouw

e Ban c6 thé xem tai ctra s6 Watch gia tri cia bat cr bién loai nao: integer, char, mang
mot chi€u, mang hai chi€u, record... Riéng doi véi mang hai chicu ban con c6 thé xem
gia tri cia mot hang nao d6 trong mang do.

Vi du mang hai chiéu:

|mang2: array [1..100][1..200] of integer;

Pé xem gid tri hang thir 10 trong cira s6 Watch ta c6 thé gd tryc tiép khi
Add watch: mang2[10]

e MO0t diéu ciing v6 cung quan trong khi g& rdi 1a sir dung cach str dung const s6 luong
clia cic mang dé cira sO Watch dé nhin hon. Ban nén khai bao sd lugng phan tir khai
béo trong mang bang cac const, khi g& réi thi sira lai 1a sd luong phan tir cac 1an thir
nghiém. Pén ltc thyc thi that thi méi thay bang s6 lugng phan tir ti da cia mang.

Hinh v€ sau day thé hi¢n di€u nay, chu y t&i cac vi tri ddnh dau mau do.
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e Turbo Pascal

File Edit Search Bun Compile Debug Tools Options Window Help

Program SapleploiChoTrucTiep;

uses cris

const Max = 18;

var a: array [1..Max1 of integer;
n: integer:

procedure Nhap;
var i: integer;
begin
write!'MNhap o0 lwong phan tu: *2»; readln<n>;
for i:= 1 to n do
begin
writed’ Mhap phan tu thu ', i, *: *'>»; readlnfalil>;
1&2d;

{A.0.0,0,.8,8,.8,.8,.8,.8>

Alt+F? Compile F? MHake Alt+F18 Local menu

Fi Help FZ Save F3 Open

Str dung cac kiéu bién dich chuong trinh (Thir tu sir dung giam dan khi g rdi)

F7: Dich theo tung dong

- F8: Dich theo tirng budc dugc chi ra trong chuong trinh chinh
- F4: Dich tir ddu dén vi tri con tro dang ding

- F9: Dich toan b chuong trinh

- Ctrl + F9: Dich toan by chuong trinh va chay

e Turbo Pascal

File Edit Search Al Compile Debug Tools Options Window Help

Cnl
Program SapiepDoiCh
uses crt; Step ovep F&
const Max = 108; Trace into F?
var a: array [1..Ma Go to cursopr F4
n: integer: Program reset Ctrl+F2
Parameters. ..

procedure Nhap;

var i: integer;

begin
write!'MNhap o0 lwong phan tu: *2»; readln<n>;
for i:= 1 to n do

begin

writed’ Mhap phan tu thu ', i, *: *'>»; readlnfalil>;
end;
1:1

{A.0.0.,0,.8,8,.8,.8,.8,.8>

Run the current program
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