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Lot not déu

Dé ndng cao chat lugng gidng day vé hoc tdp mén Todn roi rac
cho sinh vién vd hec vién nganh Cong nghé thong tin vd cdc ngdnh
khoa hoc tir nhién, chiing t6i bién soan cudén Todn rof rac ing dung
frong tin hoc gém:

— Phén I. Kiéh thifc bo tro;

— Phdn ll. Légic va ung dung;

~ Phén Il DS thi va ung dung;

— Phan IV. Ngon ngir hinh thitc.

Cudn Todn roi rac ing dung trong tin hoc trinh bdy cdc vén dé
todn hoc co ban nhdt nhung lai hét sic thiet yéu va cdn thiét dot voi
nhing ai muén cé dugc cdc kién thic tin hoc vilng chic. Cubn sich
giip ngwoi hoc hidu dugc Iy thuyét thau ddo, rén luyén tir duy khoa
hoc, ky ndng tinh todn vd kha ning véan dung todn hoc vao giai quyét
vén dé, kich thich niém say mé hoc tip va tir d6 ndng cao ky ndng
thuc hanh, tu duy sdng tao khi hoc cac mon hoc co so va chuyén
nganh Céng nghé thong tin tiép theo. Cuén sdch ndy cing rit bé ich
cho viéc 6n thi tuyén sinh sau dai hoc nganh (6ng nghé thong tin
dugc t6 chic hang ndm & Bai hoc Quéc gla Ha Noi.

Téc gia chan thanh cdm on cdc ban déng nghiép di dong vién tic
gid bién soan cudn sdch nay.

Cuén sdch xudt ban lan ddu, nén kho tranh khoi thiéu sof vé hinh
thuc cing nhu ndi dung. Vi vdy, tdc gida mong nhan duoc su gop y
ctda ban doc dé cudn sdch ngdy cing tot hon. Moi g0p ¥ xin gui vé:
Cong ty CO phdn Sdch Pai hoc va Day nghé: 25 Han Thuyén —
Ha N¢i.

TAC GIA
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] PHziNI )
KIEN THUC BO TRO

Chuong 1
CAC KHAI NIEM CO BAN
CUA THUAT TOAN VA PHUONG PHAP DE QUY

§1. KHAI NIEM THUAT TOAN

1.1. Thudit todn 1& gi

Thuat todn la mét khai niém quan trong cua todn hoc. N6i dén thuit
toan 1a né1 dén mot diy cdac quy tic, nham xdc dinh mé6t ddy céc thao tic
trén cdc doi tugng, sao cho sau mot s6 hitu han bude thuc hién cac thao tac,
ta dat duoc muc tiéu can lam.

1.2. Cac dac trung cua thudt todn

— Tinh dimg: Sau mot 36 hiru han bude thuat todn phai dimg,

— Tinh xdc dinh: O mdi bude, cic thao tac phai ré rang. khong gay nén
sy nhap nhang. N6i rd hon, trong ciing mot diéu kién hai b xir 1y ciing thuc
hi¢n mot bude caa thuat todn phai cho nhimg két qua nhu nhau.

~ Tinh hiéu qud: Trude hét thuat todn phai ding din, nghia 1a sau khi
dua du li¢u vao thuat toan hoat dong va dua ra két qua mong muon.

— Tinh phé dung: Thuat todn c6 thé giai bat ky mot bai toan no trong
16p cic bai todn. Cu thé la thuat todn ¢6 thé cé cic dau vao la cac bo dif lieu
khdc nhau trong mién xéc dinh.

— Yéu 16 vao ra: D6i véi mot thuat todn luén ¢6 moét déi tuong vao
(input) va doi tugng ra (output).
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1.3. Ngon ngu thudt toén

— Ngoén ngit diing dé miéu ta thual todn goi 1a ngén ngit thuat todn.

— Thuat todn thudng dugc mé ta bang métl ddy cac lénh. Bo xu 1y sé
thuc hi¢n cac lénh dé theo mot trat ty nhét dinh cho dén khi gap 1énh dung
thi k¢t thic.

— Ngon ngiY thudt todn bao gom:

+ Ngon ngir liét ke timg budc;

+ Sg d6 khoi;

+ Ngén ngit 1ap trinh.

a) Ngon ngit liét ké timg bude bao gom:

— Thuat todn: Tén thuat todn va chifc nang.

— Pau vao: Céc dir li¢u vao véi 1én, kiéu.

— Pdu ra: Cdc dir lidu ra véi tén, kicu,

~ Bién phu (néu ¢6) gom ten, kiéu.

— Hanh dong 1a cac thao tac véi cac 1énh ¢6 nhan 1 cdc s6 u nhign.

Vi du 1: D€ giai phuong trinh bac hai ax® + bx + ¢ = 0 (a # 0), ta ¢6 thé
mo ta thuat todn bang ngon ngir liét ké nhu sau:

Biroe 1: Xdce dinh cdc h¢ sd a. b, c.

Buoc 20 Kiém tra xem hé s6 a ¢6 khic 0 hay khong? Néu a = 0 quay lai
thue hién bude 1. -

Biege 3: Tinh biéu thic A = b* - 4ac.
Biere 4: Néu A < 0 théng bdo "phuong trinh v nghiém" va chuyén dén
budc 8. '

Bude 5: Néu A =0, tinh x, = x5 = é—;—) vi chuyén sang budc 7.

-b-Ja _~b+x/_A-
' 2a

Biee 6: Tinh x| = X9

> va chuyén sang budc 7.
d

Bure 7. Thong bdo cdc nghi¢m x|, X,.
Bude 8: K&t thiic thuat todn.

b) So doé khdi

Pé mo ti thuét todn bang so do khdi ta can dua vao cac nit sau:
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— Nt thao tdc: Biéu dién bing hinh chif nhat,
trong dé ghi cau lénh cin thuc hién. Néu ¢6 nhiéu
cau lénh hién tiép can duoc thuc hién thi chding cé
thé dugc viél chung trong nit thao tac;

Nut thao tac

— Niit diéu kién: Biéu dién bang hinh thoi,
trong dé ghi diéu kién cdn kiém tra trong qud
trinh tinh toén;

— Niit khdi dau, két thitc: Bi€u dién bang hinh —
. P PUA » . .. Nut khai dau,
elip, the hién su bat dau hay két thic qua trinh; k&t thue -

— Cung: Biéu dién bang doan thing c6 huéng,
dung dé chi dudng di cia thuat toan. Cung

Nat
diéu kién

Chang han, giai phuong trinh bac hai ax’+bx+c=0( # 0)tamo1ad
thuat todn bang phuong phdp so dé khdi nhur sau:

Nhap a, b, ¢

ban i
Sai Bl'mg

Pidng

¥

Phudng trinh
vd nghiém

Théng bao nghiém

!
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¢) Ngon ngit ldp trinh

D¢ giai bai todn bing mdy tinh, ngudi ta thudng sit dung mot loai ngén
nglt, goi 12 ngdn ngit Idp trinh, chang han nhu ngén ngi lap trinh Cobol,
Algol, Pascal, ... Churong trinh chinh la mét day hitu han cac cau lénh duge
viét theo mot quy tac nhat dinh trén mét ngdn ngit 1ap trinh ndo dé. Hay néi
cach khic; dé giai mot bai todn truée hét cdn c6 mot thuat todn dé gidi bai
todn d6; d€ méy tinh hicu duoc thuat todr, ngudi ta sir dung mot ngon ngir
lap trinh cu thé d€ dién dat thuat todn thong qua ngdn ngi do.

Chéng han, gidi phuong trinh bac hai ax®> + bx + ¢ = 0 (a = 0) ta mé6 ta
thuat todn bang mot chuong trinh Pascal nhu sau:

Program GIAl_PHUONG_TRINK_BAC_HAI;
uses ctt;
var a, b, c, delta, x1, x2: real;
BEGIN
clrscr;
write('Nhap he s0 .);
repeat
write('a = ); readIn(a};
write('b ="); readIn(b};
write{'c = ); readIn(c);
untita <> 0:
delta := sqr(b) — 4*a’*c;
if delta < 0 then
begin :
write('Phuong trinh vo nghiem’);
halt;
end
else
if deita = 0 then
begin
write('Phuong trinh co nghiem kep x =, —b/{2*a});
exit;
end
else
begin
x1:= {-b — sqri{delta})}/(2*a);
x2:= {~b + sqri{delta))/{2*a); _
writeln('Phuong trinh co hai nghiem phan biet');
write(x1 =", x1,"x2 =", x2);
- exit; .
end
readin;
END.
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1.4. b6 phic tap thudt toan

Khi dé xudt mot thuat todn, ngoai viec quan 1am dén tinh ding dén,
thuémg phai quan tam dén mot s vin dé nhu: vu diém, nhuoc diém, tinh phd
dung, thoi gian tinh todn, ... V@i cdc thudt todn duge sir dung ¢6 tan s6 cao
nhu cdc thuat todn sip x€&p, thuat todn tim ki€m, ... ta dac biét quan tam dén
thoi gian cén thiét cho viéc thuc,hién thuit todn dé.

Thong thudng v4i moi thuat todn, div liéu vao sé cé kich thude 12 mot s6
nao d6. Chéng han, khi sép x&p mot day s6 thi kich thudc ctia dif liéu ¢6 thé
xem nhu la s& phéan tif n ca ddy d6. R6 rang véi n cang lén thi thai gian cin
thiét cho viéc sip x€p sé cang l6n va n6 12 mot ham cia dai s6 n. Ta k¥ hiéu
ham d6 la f(n). Truéc khi dua vao khai niém d¢ phidc tap cia thuat todn, ta
dé cap téi mot s6 khdi niém sau:

a) Khai niém vé dé ting cia ham

Mot trong nhiing khai niém thudng ding dé phan tich do tang cha mot
ham la khai niém "Q" dugc dinh nghia nhu sau:

Cho f(x) va g(x) 1a hai ham tir tap céc s6 nguyén duong hodc tap cic s6
thuc vao tap cac s6 thuc. Ta néi f(x) 1a O(g(x)) n€u tén tai hai hing s6 C va k
sao cho '

If(x) < Clg(x)l véi moi x > k. - _

Can lwu ¥ rang, cap cic hang s6 C va k thoa man diéu kién trén 1 khong
duy nhat, dong thoi néu f(x) ta O(g(x)) ma h(x) 1a ham thoa mén tg(x)l < Ih(x)}
v6i x > k thi ta ciing ¢ f(x) la O(h(x)). ‘

Vidu 2: Cho f(x) = a,x" + a,x" ' + ... + a,x + a,, v6i a, 1A cdc s6 thuc
(i1=0,1, ..., n). Khi d6 f{x) = O(x").

That vay, véimoix > 1 :

) = lagx” +a, X" + ... +a,;x +af
< lag)x" + la,_ X" 4 L+l Ix + fa

=x“(a,; +—-|a“—1|+...+m+...+ﬁ}
x]'l

X xn—l

1A

X (|| + |agoi] + o+ ag] + |ay])-
Pat C = |an|+|an_l|+...+|al|+|aoi vak=1,tacéd

| f(x)| < Cx" v6i moi x >k, hay f(x) 1a O(x™).
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Vidu3: Chofm)=1+2+ 3+ .. +n. Chira f(n) 12 O@?).
That vay, [(n)<n+n+n+..+n=mn=n% nén fin) A OO véi C=k = 1.
Vi du 4: Chi ra ham n! 1a O(n") va logn! 13 O(nlogn).
That vay, tacén! <n"nénn! lAOMN") véi C=k = 1. .
Tirn! < n" = logn! < nlogn, vay logn! 14 O(nlogn) véi C=k = 1.
Vi du 5: Hay chi ra ham logn 1a O(n).
That vay, ta cé n < 2" v6i moi n 2 1, nén logn < n (16garit co 56 2) va vi
vay logn la O(n) véiC=k = 1.
b) Pé tdng ciia to hop cdc ham
* Tir khai niém v¢ d¢ tang cua ham ta ¢6 mot s6 két qua sau day:

Vidu 6: Néu f,(x) 1a O(g,(x)) va f5(x) 12 O(g,(x)) thi

(f,(x) + £,(x)) 1a O(max {lg,(x)}, 1g,(x)}).
That vdy, theo gia thiét ton tai C; va k, sao cho

|1, (0] < € g;(x)] v6i moi x >k, (i = 1, 2).
Talaico  |f(x)+ L)) <] (0 + | f(x)]

<G[0 + Cy | g5(x)
< C| g(x)\ voi moi X > Kk,
o day k = max{k,. k, }; C=C, + Cy: g(x) = max{lg,(x), [g,(x)I}.

Vidu 7: Cho f,(x) va fy(x} déu la O(g(x)). Khi d6

f,(x) + f,(x) 1a O(g(x)) (hé qua cha vi du 6).
Vi du 8: Néu f(x) 1 O(g,(x)) va f5(x) 12 O(g,(x)) thi

f(x).05(x) 12 O(g,(x).2,(x)).
That vay, theo gia thiét | f,(x)|< C| g,(x)] véi moi x > k,

va | 6 (x)}< Cy| g,(x)] v6i moi x > ks,
Xét | £00£) = 1) ] (0] < C,Cy | g1(x) || 8200
= C,Cy 100220,
Vay £(x). £(x) 12 O(g (x).g5(x)). véi C = C,C,, k = max{k;, k, }.
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Vi du 9: Cho f(n) = nlog(n!) + nzlogn, voin=1,2,3,..Khi dé f(n) la
O(nzlogn). .

That vay, ta ¢6 nlog(n!) la O(nzlogn), con nzlogn la O(nzl(')gn). Tuwvidu?
taco f(n) la O(nzlogn).

Vi du 10: Chimg minh ring, néu f(x) 12 O(g(x)) thi "(x} 1a O(g"(x)), &

day £'(x) = | f() (). 0(x)| =|F)][1R)]...| )| < € g"(x)‘
n lin n lin
vol moi x > k.
Hay f"(x)l <C g"(x)| véi moi x > k, C = C",

Vay f(x) B O(g"(x)).

Vidu 11: Gia sir f(x) 12 O(g(x}) v6i f(x), g(x) la cdc ham don diéu tang
va khong giéi ndi. Chimg minh log(f(x)) 1a O(log(g(x)}).

That vy, theo gia thi€t ta cé | f(x)[ <C i g(x)\ vdi moi x > k,. Ta ¢6 thé
gia thiét f(x) > 1, g(x) > 1 vdi x du lon, hay f(x) < Cg(x) véi x di 16n.
Logarit co s6 2 bat dang thic trén ta ¢d

log(f(x)) < log(C,g(x)) = logC, + log{g(x)) < 2log(g(x)) véi x du 16n.

Hay log(f(x)) 1a O(log(g(x)).

¢) Do phiic tap thudt todn

O day chiing ta chi dé cap téi do phifc tap chia thuat toan vé thii gian
tinh todn ma khéng dé cap t6i do6 phic tap vé khong gian ctia thuat todn.

Cic phép todn dugc dung dé do do phic tap thoi gian cia thuat todn 13
phép so sanh s6 nguyén; cdc phép cong, trir, nhén, chia cic s6 nguyén; hoac
bat ky mot phép tinh so cap nao khac xudt hién trong qua trinh tinh toan.

Can luu y cac thuat ngit dung trong do phiic tap thuét todn thudng gap:

— Do phifc tap O(1) goi 1a dé phiic tap hdng s6.

— Do phiic tap O(logn) goi 1a d6 phite tap légarit.

— D6 phitc tap O(n) goi 1a do phitc tap tuyén tinh.

- P3¢ phuc tap O(nlogn) goi 1a d¢ phitc tap nlogn.

— b phiice tap O(n®) got la dé phitc tap da thire.

- D6 phic tap Ob™) (b > 1) goi 1a dé phitc tap ham mii.

- D¢ phuce tap O(n') goi 1a do phire 1ap giail thira.
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DE minh hoa vé do phic tap clia thuat todn ta xéf mot sé vi du sau:

Vi duy 12: M6 1a thuat todn tim phdn’tr 16n nhat ca day hitu han céc s6
nguyén va tim do phiic tap cia thuat toan d6.

Buoe 1: Pat gid tri cuc dai tam thdi bang s6 nguyén ddu tién cla day.

Bitge 2: So sanh s6 nguyén tiép theo vdi gia tri tam thdi, néu nd 16n hon
gi4 tri cyc dai tam thoi thi dat cuc dai tam thdi bing s6 nguyén dé.

Bide 3: Lap lai bude 2 (néu con cdc s6 nguyén trong day).

Budce 4: Dimg khi khéng con s6 nguyén nao trong ddy. Khi dé cuc dai
tam thoi chinh 1a s6 nguyén 16n nhét trong day.

Maé 1a thuat todn tim phan tir 1én nhat trong day hitu han:

Procedure MAX(a,, a,, ..., a, . integer);
max = a,;
fori:=2tondo
if max < a, then max ;= g,
{max I4 phan 1lr f6n nhat}

Luwu y: Moi 56 hang clia ddy ding hai phép so sdnh, mot dé xdc dinh
chua dat dén cudi dﬁy; mot dé xdc dinh ¢6 phdi né 14 gi4 tri 16n nhat tam thoi
hay khong. Viéc so sanh ndy duge diung cho mdi phdn t a, trong diy tir
phén tix thit hai ) di (1=2,3, ..., n). Sau d6 12 phép so sanh dé ra khodi vong
lap, nén s3 phép so sanh cdn ding tat ca 1a 2(n - 1) + 1 d6i v6i thuat toan
trén. Vay thuat todn trén ¢ do phitc tap thoi gian 14 O(n) (d6 phic tap
tuyén tinh). _

Vi du 13: M6 14 thuat toan xédc dinh vi tri ciia mot phén tit trong mot
bang liét ke sap thi tu. Bai toan tim ki€m dugc phat bidu nhu sau:

‘Xdc dinh vi tri cia x trong bang liét ke cdc phdn tif phan biét: a,, a,, ..., a_.

Dudi day ta dé cap ti thudt todn tim ki€m tuyén tinh:

M0 id thudt rodn: Trude hét 1a so sinh x v6ia;, néu x = a, thivitri 1a 1,
cdn trudng hop x # a, ta so sanh tiép x véi a,. Néu x = a, thi vi tri cia x 1a 2,
con trudng hop x # a, thi so sdnh ti€p x véi a;. Qua trinh trén duge 1i&p tuc
cho dén khi néu x = a; (i < n) thi vi tri 1 i, trudng hop x # a; (Vi < n) thi x
khodng c6 mat trong bang liét ke,
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Mé 14 thudl todn tim ki€m tuyén tinh:
Procedure TIM_KIEM_TT {x: integer, ay, ay; ..., a,: cac 8 nguyén phan biét);
i=1 '
while (i< n)and (x= a) do
i=i+1;
if i < n then location = i
else location = 0 _
{location I chi s8 clia s6 hang bang x {location = 0 néu khéng tim duac x)}.

Lint y: O méi bude cha vong lap trong thuét toan trén cé hai phép so
sdnh: mot dé xem di téi cudi day chua; mot dé xem phdn 1 x ¢4 tring véi
mdt phan tr cua bang li¢t ké hay khong. Cudi cling 12 mot phép so sénh
ngoai vong lap.

Néu x = g; thi ¢6 2i + | phép so sdnh dugc sir dung. S6 phép so sanh lén
nhat 1a 2n + | (khi x # 4, 1 =1, 2, ..., n). Sau dé can mot phép so sanh dé
thoat khéi vong lap. Vay, khi x khong ¢6 mat trong bang thi téng s6 phép so
sanh trong thuat todn nay la 2n + 2. Vay do6 phic tap cha thuét toan 1a O(n).

Xét bai todn trén trong trudng hop céc phdn tir trong bang dugc séip theo
thit tu tang ddn. Vi dy, tim s6 19 trong bang liét ké theo thit tu tang dan: 1, 2,
3,4,5,6,7,8,10, 12, 13,15, 16, 17, 18, 19, 20, 22. Téng quat: Tim x trong
bang li¢tké a, a,, .., a, véia, <a, <..<a_

D¢ gidi bai todn trén ta dung thuat todn nhi phan, dugc mé ta nhu sau:
So sénh x vai so hang a,, & giita day (m = [(n + 1)/2}, & day [x] la phdn
nguyén I6n nhit khong vuot qua x). Néu x > a_ thi viéc tim kiém x trén day
gom cac 6 hang a,,, a_,5, ..., a;; cOn néu x < a_, thi viéc tim kiém s& thuc
hién trén day gom cdc s6 aj, a,, ..., a,,. Ca hai trchmg hop déu dua dén bai
todn tim kiém trén bang khong 16n ho’n [n/2] phén tir. Qué trinh trén duge
thuc hién cho t61 khi bang liét ké chi con - mot phdn tif va so sinh x v&i chinh
s6 hang nay.

M6 14 thuét todn tim ki€ém nhi phan:

Procedure TIM. KIEM_NH!_PHAN (x : integer, a,, &, ..., a, integer - tang dan)

i := 1 {ila diém mut tréi cla khodng tim kiém}
j = n {j1a di€m mat phai cla khoang tim kiém}
while i <j
begin
m:= [(i + /2]
ifx>a,theni:=m+1
glsej:=m
end

2 .-TOAN ROI RAC
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if x = a, then location =i
else location := 0
{location Ia chi s6 cdia s6 hang bang x (location = 0 néu khong tim thay x)}.

L y: DO phic tap cua thuat toan tim ki€m nhi phan trén 1a Ologn) vi
né phai ding téi 2[logn] + 2 phép toan so sanh. Nhu vdy, trong truong hop
bang liét ké.dugc sap thit tu thi thuat todn tim ki€m nhi phan t6t hon thuat
todn tim kiém tuyén tinh.

Dé két thiic phdn nay ta xét thém thuat todn Fuclid.

Trong 1y thuyél s6 ngudi ta da chimg minh duogc ring:

Néu a = bq + r, trong do a, b, g, r 1a cdc 0 nguyén thi:

UCLN(a, b) = UCLN(b, 1) *)

Gia sit a, b 1 cdc s6 nguyén duong, v6i a =2 b. Datr, = a, r, = b. Bang
cach ap dung két qua trén ta cd:

T2 =11 ¥ 1y (OSI’n<Fn_|)
I'n-1 = InYn-

S6 du xuat hién trong diay cdc phép chia lién ti€p, vi diy cic s6
a=r,>r1 >1,>..20khong thé chifa qui a s6 hang. Tir (*) ta suy ra:
UCLN(a, b) = UCLN(r,, r;) = UCLN(1, 1,) = ...
= UCLN(r, 5, 1,-;} = UCLN(r,,, 1) = UCLN(r,, 0) =1,
Vay, udc chung 16n nhit 12 s6 du khac 0 cudi cling trong diy cac phép chia.
Vi du 14: Tim UCLN(414, 662).
Ap dung thuat todn Euclid ta dugc:
662 =414.1 + 248
414 =248.2 + 166
248 = 166.1 + 82
166 = 82.2 + 2
82=2.41 _
Do d6 UCLN(414, 662) = 2 (2 1a s6 du cudi cing khac kht‘)ng).
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Thuat todn Euclid duge mé ta nhu sau:
Procedure UCLN(a, b : integer);
x=a
y=b
whiley = 0
begin
r:=xmody
XSy
y=T
end {UCLN(a, b} la x}

L ¥: Gid tri ban ddu ctia x, y tuong Gng 13 a vd b. O mbi giai doan cla
thu tuc x dugce thay bang v va y duge thay bdi x mod y (1a s6 du r trong phép
chia x cho y). Qua trinh nay dugc 1ap lai néu y # 0 va thuat todn sé dimg kbi
y = 0. Gid trf clia X & thoi diém nay 13 s6 du khéc 0 cuéi cung trong thi tuc
va chinh la ude s6 chung 16n nhat can tim.

§2. PHUONG PHAP DE QuUY

Pé¢ quy 1a mot khai niém t6n tai trong cude séng, trong todn hoc, trong
1ap trinh. B¢ quy cho mot phuong phdp ngin gon va sdng sha dé mo ta céc
doi teeng ciing nhu mot s& qud trinh. Nhu vay, dé quy la mét phuong phip
xac dinh tap hop cdc doi tugng thoa mdn mot yéu ciu ndo dé. NS bao gém
cdc quy tac, trong d6 mot s6 quy tic diing dé xdc dinh cdc déi tuong ban
ddu, con quy tac khic ding dé xé4c dinh cdc d6i tuong ti€p theo nhr cdc doi
tugng ban diu da duogc xdc dinh.

Vidu 1: Mot day s6 a,, a,, ay, ..., a, ... cO tinh chat: a, =0,a, =2a,_, + 3
v&i moi n > 1. Khi d6 ta ¢6 thé xdc dinh dugc s6 hang a_ tdng quat cha diy -
$6 trén nhu sau:

Trudc hét chon cad s6 o, o, sao cho

(@ — o) = oA —ay) (1}

Tir (1) suy ra a, = aza . ~ 0.0 + Q.

R6 rang cdc $6 o, o, phai thod man hé phuong trinh



