fuoifre)

b)

PAISO TO HOP
Chuong I

QUY TAC CO BAN CUA PHEP PEM

Mobn dai s6 t6 hop (c6 sdach goi 12 gidi tich t6 hop) chuyén khdo st cdc hodn vi,
t6 hop, chinh hop, nhim xdc dinh s6 cdch xdy ra mot hién tugng nao dé6 ma
khong nhat thi€t phai liét ké tirng trudng hdp.

Trong dai s t6 hop, ta thudng diing hai quy tic cd bin cla phép dém, dé 1a
quy tic cong va quy tic nhan.
Quy tic cong :

Néu hién tugng 1 ¢c6 m cdch xay ra, hién tugng 2 c¢6 n cdch xdy ra va hai hién
tugng nay khong xdy ra dong thdi thi s6 cdch x3y ra hién tugng nay hay hién
tugng kia 1a : m + n cach.

Vi du 1. Tt thainh phd A d&n thanh phd B c¢6 3 dudng bd va 2 dudng thuy. Can
chon mot dudng dé di tir A d€n B. Héi c6 may cdch chon ?

Giai
C6: 3+2=5cachchon.
Vi du 2. M6t nha hang ¢6 3 loai rudu, 4 loai bia va 6 loai nudc ngot. Thuc
khdch cAn chon diing 1 loai thiic udng. Hdi c6 may c4dch chon ?
Giai
Cé: 3+4+6=13cachchon.
Quy tic nhan :

Néu hién tuong 1 c6 m cich x3y ra, tng v6i mdi ciach xay ra hién tugng 1 rdi

6 Aoy

ti€p dén hién tugng 2 c6 n cdch x4y ra thi s6 cdch xdy ra hién tugng 1 “rd
hién tugng 2 1a : m x n.
Vi du 1. Giita thanh phd Hd Chi Minh vad Ha Noi c6 3 loai phudng tién giao
thong : dudng bd, dudng sit va dudng hang khong. Hdi c6 miy cach chon
phuong tién giao thong d€ di tir thanh phd HS Chi Minh d&€n Ha Noi rdi quay
vE?

Giai

C6: 3 x3=9céchchon.



2)

Vi du 2. Mot hoi ddong nhan din c6 15 ngudi, can bau ra 1 chi tich, 1 phé chi
tich, 1 uy ban thu ky va khong dugc bau 1 ngudi vao 2 hay 3 chic vu. Hdi c6
may céch ?

Giai
C6 15 c4ch chon chii tich. Vi mdi cdch chon chi tich, ¢6 14 cdch chon phé chi
tich. V6i mdi cach chon chi tich va phé chi tich, ¢6 13 cach chon thu ky.
Viy co : 15 x 14 x 13 = 2730 cach chon.
S¢ do cay

Ngudi ta diing so db ciy dé€ liét ké cac trudng hdp xdy ra ddi véi cdc bai toan
c6 it hién tugng lién ti€p va mdi hién tugng cd it trudng hgp. Chi ¥ ta chi dung
s0 dd cdy dé ki€m tra két qua.

Vi du. Trong mdt 16p hoc, thay gido mudn biét trong ba mdn Todn, Ly, Héa
hoc sinh thich mdn nao theo tht tf gidm dan. S6 cdch ma hoc sinh ¢6 thé ghi la
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C4c diu hiéu chia hét
Chia hét cho 2 : s6 tAin cung 12 0, 2, 4, 6, 8.
Chia hét cho 3 : tdng cic chit s& chia h&t cho 3 (vi du : 276).

Chia hét cho 4 : s6 tan cling 1a 00 hay hai chif s6 cudi hdp thanh s6 chia hét cho
4 (vidu : 1300, 2512, 708).

Chia hét cho 5 : s6 tAn cuing 1 0, 5.
Chia hét cho 6 : s chia hét cho 2 va chia hét cho 3.

Chia hét cho 8 : s6 tan cung l1a 000 hay ba chit s& cudi hdp thanh s& chia hét
cho 8 (vi du : 15000, 2016, 13824).

Chia hé&t cho 9 : tdng cic chit s& chia h&t cho 9 (vi du : 2835).
Chia hét cho 25 : s6 tan cung 1a 00, 25, 50, 75.

Chia hét cho 10 : s6 tin cuing 12 0.



Bai 1.

b)
)

Vi du. T céc chit s6 0, 1, 2, 3, 4, 5 c6 thé 1ap dudc bao nhiéu s& gdm 3 chit s&
ddi mot khac nhau khdng chia hét cho 9.
Giai

Goi: n= abc la sd cAn lap.

m = a'b'c’ 12 s6 gébm 3 chif s& khdc nhau.

m’' = a b,c, 1a 6 gom 3 chit s§ khdc nhau ma chia hét cho 9.
Ta c6 : tAp cdc s6 n = tAp cdc sO m — tAp cdc sd m'.

Tim m : ¢6 5 cidch chon a’ (vi @’ # 0), c6 5 cich chon b’ (vi b’ # a’), c6 4
cichchonc' (vic' #a' va ¢'#b"). Vayco :

5 x5 x4=100s6 m.
Tim m’ : trong cédc chif s§ da cho, 3 chif s§ ¢6 tdng chia h&t cho 9 1a {0,4,5},
(1,3,5}, {2,3,4}.

e VGi {0,4,5} :c6 2 cdch chon ay, 2 cdch chon by, 1 cdch chon ¢y, dude
2x2x1=4s6 m'.

e V6i{l1,3,5} :c63!=6s0 m'.

e VGi{2,3,4} :c63!=650 m'.

Viy c6 : 4+6+6=16s0 m'.

Suyracé: 100-16=84sd n.

Chii ¥ : Qua vi du trén, ta thdy n€u s6 cdch chon thda tinh chit p nao dé qud
nhiéu, ta c6 th€ 1am nhu sau :

S6 cach chon thda p bing s6 cdch chon tuy ¥ trir s& cdch chon khdng thda p.
Ngudi ta con goi cdch lam nay 12 dung “phan bu”.

C6 4 tuyén xe buyt giita A va B. C6 3 tuyén xe buyt giita B va C. Hdi :

C6 miy céch di bing xe buyt tir A d€n C, qua B ?

C6 may cdch di rdi vé biing xe buyt tir A dé€n C, qua B ?

C6 may cich di rdi vé biing xe buyt tir A dé€n C, qua B sao cho mdi tuyé&n xe
buyt khdng di qua mot 1an ?



a)

b)

Bai 2.

b)

Bai 4.

Giai
C6 4 céch di tir A dé€n B, c6 3 cdch di tir B d&€n C. Do do6, theo quy tic nhin, ¢6
4 x 3 =12 céch di tir A d&€n C, qua B.
C6 12 cach di tir A d€n C, qua B va c6 12 cach quay vé. Vay, c6 :
12 x 12 = 144 c4ch di rdi vé tir A dén C, qua B.

Cé6 4 céch di tir A dén B, c6 3 cach di tir B d@én C; @€ tranh di lai dudng cii, chi
c6 2 cdch tir C quay vé B va 3 cdch tir B quay vé A.

Vay co : 4x3x2x3="72céch.

Mot vin phong can chon mua mot t§ nhat bio mdi ngay. Cé 4 loai nhat bio.
Hdi c6 may cdach chon mua bio cho mdt tudn gdbm 6 ngay 1am viéc ?

Giai

C6 4 cich chon cho mdi ngay. VAy, s6 cdch chon cho 6 ngay trong tuan I : 46
= 4096 cich.

. Trong mot tuan, Bdo dinh mdi tdi di thim 1 ngudi ban trong 12 ngudi ban clia

minh. H3i Bdo c6 thé 1ap dudc bao nhiéu k& hoach di thim ban néu :
C6 thé thim 1 ban nhiéu 1an ?
Khong d&n thim 1 ban qud 114an ?
Giai
Pém thit nhat, chon 1 trong 12 ban d€ dé&n thim : ¢6 12 cach. Tuong tu, cho
dém thi hai, thi ba, thit tu, thd nam, thi sdu, thit bay.
Vay, c6: 127 = 35831808 cach.

Pém thtt nhat, chon 1 trong 12 ban d€ dén thim : c¢6 12 cich. Pém thd hai,
chon 1 trong 11 ban con lai @€ d&n thim : c6 11 cich. Pém thit ba : 10 cich.
Pém thi tu : 9 cich. Pém thit nim : 8 cich. Pém thd sdu : 7 cdch. PEm thi bay
: 6 cach.

Vayco: 12.11.10.9.8.7.6 = 3991680 céch.

Mot tuyén dudng xe Iita c¢6 10 nha ga. Héi ¢6 bao nhiéu cdch chon mdt cudc
hanh trinh bt dAu & 1 nha ga va chim dit & 1 nha ga khdc, biét ring tir nha ga
nao ciing c6 thé di tdi bat ki nha ga khac?

Giai
Nha ga di: ¢6 10 cach chon. Nha ga dén : c6 9 cdch chon.
Vay co: 10.9 =90 cach chon.



Bai 5.

a)

b)

b)

)

Bai 6.

a)

b)

C6 3 nam va 3 nit can x&p ngdi vao mdt hang gh€&. HSi c6 may cach x&p sao
cho:

Nam, nit ng6i xen ké ?

Nam, nit ngdi xen k& va c¢6 mot ngudi nam A, mot ngudi nit B phdi ngdi ké
nhau ?

Nam, nit ngdi xen k& va ¢c6 mot ngudi nam C, mdt ngudi nit D khong dudc ngdi
ké nhau ?

Giai
C6 6 cdch chon mot ngudi tuy ¥ ngdi vao chd thi nhat. Ti€p dén, c6 3 cich
chon mot ngudi khic phdi ngdi vao chd thit 2. Lai ¢6 2 ciach chon mot ngudi

khac phai ng6i vao chd thit 3, ¢6 2 cach chon vao chd thit 4, ¢6 1 cach chon vao
chd thit 5, ¢6 1 cdch chon vao chd thi 6.

Vayco : 6.3.2.2.1.1 =72 céch.

Cho cip nam nit A, B d6 ngdi vao chd thit nhat va chd thit hai, ¢6 2 cich. Ti€p
dén, chd thit ba c6 2 cach chon, chd thit tu c6 2 cdch chon, chd th nim c6 1
c4ch chon, chd thit sdu c6 1 cach chon.

Bay gid, cho cip nam nit A, B d6 ngdi vao chd thit hai va chd thit ba. Khi d6,
chd thit nhat c6 2 cach chon, chd thit tw ¢6 2 cdch chon, chd tht nim ¢é 1 cach
chon, chd thtt sdu c¢6 1 cdch chon.

Tuong tu khi cip nam nit A, B d6 ngdi vao chd thit ba va thit tu, thit tw va thi
nam, tht nim va thd sdu.

Vay co : 5(2x2x2x1x1)=40cach.

S& cdch chon d€ cip nam nit d6 khong ngdi ké nhau bing s6 cach chon tuy y
trir s6 cdch chon dé cip nam nit @6 ngdi ké nhau.

Vay co: 72 —40 =32 céch.

Mot ban dai c6 2 diy ghé& ddi dién nhau, mdi diy gdm c6 6 gh€. Ngudi ta mudn
x&p chd ngdi cho 6 hoc sinh trudng A va 6 hoc sinh trudng B vao ban néi trén.
Héi ¢6 bao nhiéu cdch x&p chd ngdi trong mdi trudng hop sau :

BAat ki 2 hoc sinh ndo ngdi canh nhau hoic d6i dién nhau thi khic trudng nhau.
BAat ki 2 hoc sinh ndo ngdi d6i dién nhau thi khac trudng nhau.
Pai hoc Quéc gia TP. HCM 1999
Giai

DPénh s cdc gh€ theo hinh vé



b)

Bai 7.

a)

b)

d)

a)

b)

c)
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VSo céch x&p chd ngdi

Vay s6 cach x€p 2 hoc smh ngdi canh hoic ddi dién phai khic trudng 1a :
12 x 6 x 5° x 4> x 3% x 2% x 1% = 1036800.
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S& cich x&p chd ngdi ‘12‘ 6 ‘ 10‘ 5 ‘ 8 ‘ 4 ‘ 6 ‘ 3 ‘ 4 ‘ 2 ‘ 2 ‘ 1
Vay sd cach x&p 2 hoc sinh ngdi ddi dién phdi khic 1a :
12x6x10x5x8x4x6x3x4x2x2=33177600.

Cho 6 chit s6 2, 3, 5, 6, 7, 9. Héi tir cdc chit s6 da cho, 1ap dugc may s6 ddi mot
khac nhau va :

gdm 3 chir s6 ?

gdm 3 chif s6 va nhé hon 400 ?
gdm 3 chif s6 va chin ?

gdm 3 chit s& va chia h&t cho 5 ?

Giai

Co6 6 cachchona, 5ciachchonb (b # a),4 cichchonc (c # a,c # b).
Viy c6 : 6 x 5 x 4=120s0.

Chon a =2 hay a =3, c6 2 cdch. Sau d6, ¢6 5 cdch chon b (b # a), 4 cdch chon
c(c#a,c#Db).

Vay co: 2.5.4 = 40 s6 nhd hon 400.

Vi n chdn, ¢6 2 cdch chon ¢ (¢ = 2 hay ¢ = 6). Sau d6, ¢6 5 cach chona (a # ¢),
c6 4 cachchonb (b # a,b # ¢).

Vay ¢6 : 2.5.4 =40 s6 chin.



d)

Bai 8.

Bai 9.

Bai 10.

Vi n chia hét cho 5, ¢6 1 cdch chon ¢ (c = 5). Sau d6, ¢6 5 cdch chon a (a # c),
c6 4 cachchonb (b # a, # ¢).

Vay ¢6 : 1.5.4 =20 s6 chia hét cho 5.

C6 100000 vé dugc danh so tir 00000 dén 99999. Hoi s6 vé g6m 5 chir s0 khac
nhau.

Pai hoc Quéc gia Ha Noi Khéi G 1997
Giai
Gon n = a,a,a,a,3, 12 s0 in trén mdi vé.
S& cdch chon a; 12 10 (a; ¢6 thé 1a 0).
S6 ciach chonas1a 9.
S& cich chon as 1a 8.
S6 ciach chon as1a 7.
S& cdch chon as 1a 6.
Vay s8 vé gdbm 5 chif s6 khdc nhau : 10 x 9 x 8 x 7 x 6 = 30240.

Xét diy s& gom 7 chit s6 (mdi chit s& dugc chon tir 0, 1, ...., 8, 9) thda chif s&
vi tri s6 312 s6 chdn, chit s6 cudi khong chia hét cho 5, cdc chit s6 4, 5, 6 doi
mot khdc nhau. H3i ¢6 bao nhiéu cich chon.

Pai hoc Quéc gia TP.HCM 1997
Goi s0 cantimla n= a,a,...a, .
S& cich chon a3 14 5 (do a3 chin).
S6 ciach chon a;1a 8 (do a;#0 va #5).
S6 cach chon a, 1a 10
S6 cach chon a; 14 9 | (do ay, as, ag d6i mdt khdc nhau).
S6 cach chon a, 1a 8
S& cach chon a; 12 10 (do n 14 ddy s6 nén a; c6 thé 1a 0).
S6 cdch chon a, 1a 10.
Vay sd cdchchonla:5 x 8 x 10 x 9 x 8 x 10 x 10 = 2880000.

Cho 10 chits6 0, 1, 2, ..., 7, 8, 9. Cé bao nhiéu so 18 c¢6 6 chir sd khac
nhau nhé hon 600000 xay dung tif cdc chit s6 trén.

Dai hoc Y Ha Noi 1997



Giai
Goi sd cAntimn = m vGi 1< a3 < 5va ag 18.
Pt X=10, 1, .., 8 9]
e Trudnghdp 1 :a;lé
a; € {1, 3, 5} ¢6 3 cach chon

ag € {1, 3,5, 7, 9}\ {a,} c¢6 4 cichchon
a € X\{al, a6} c6 8 cach chon
{a,, a4, a,} c6 7 cach chon
as € X\{a,, ag, a,, a;}c6 6 cich chon
as € X\{a,, ag, a,, a,, a,} ¢6 5 cdch chon.

e Trudng hdp 2 : a; chdn
a; € {2, 4} c¢6 2 cdchchon

ag € {1, 3,5,7, 9} ¢6 5 cach chon.

Tuong tu a, a3, a4, ascO 8 x 7 x 6 x 5 cdch chon.
Do d6 s6 céc s6 n thda yéu cAu bai todn :
4x3+2x5)x8x%x7x6x5=36960.
Bai 11. Cho X = {0, 1, 2, 3, 4, 5} c6 thé 1ap dudc bao nhiéu s§ ¢ 8 chir s& tir X
ma chif s6 1 ¢c6 mit ding 3 1an con cédc chif s6 khac c6 mit ding 1 1an.
Giai
Xét 1 hdc c6 8 6 trong.
C6 7 céch 14y chit s6 0 bd vao hoc (do a; #0)
C6 7 cach 14y chit s6 2 bd vao hoc do con 7 hoc trong
C6 6 cach 14y chit s6 3 bd vao hdc do con 6 hdc trong
C6 5 cach 14y chit s6 4 bd vao hoc do con 5 hoc trong
C6 4 cach 14y chit s6 5 bd vao hdc do con 4 hdc trong

C6 1 cach1ay 3 chit s6 1 bd vao hdc do con 3 hdc trong va 3 chit s6 1 nhu nhau.



Bai 12.

a)
b)

b)

Viy sd cdc s6 thda yéu cAubditodn:7 x 7 x 6 x 5 x 4 = 5880.

Ngudi ta vi€t ngdu nhién cédc chit s6 0, 1, 2, 3, 4, 5 1én cdc tAm phi€u, sau

d6 x&p ngiu nhién thanh 1 hang.

C6 bao nhiéu sd 18 gdm 6 chit s dugc tao thanh.

C6 bao nhiéu sd chin gdm 6 chif sd dudc tao thanh.

Giai
GoiX={0, 1,2, 3,4, 5).
S6cAntimn= a,a,a,a,a.a, .
ag € {1, 3, 5} c6 3 cach chon
a; € X\{0, a,} c6 4 cach chon
a, € X\{ag, a,} c6 4 cach chon
az € X\{a , a;, a 2} c6 3 ciach chon
as € X\{aq, a,, a,, a;} c6 2 cdch chon
as € X\{aq, a,, a,, a3, a,} c6 1 cachchon

S6ciacsOlécantim:3 x4 x 4 x 3 x 2=288.

S& cédc s6 gdm 6 chir s& batki (a; c6 thé bing 0) 1a :

6x5x4x3x2x1=720

S6 cdcs6 gdm 6 chit sd maa; =012 :
5x4x3x2x1=120

Vay s6 cdc s6 gdbm 6 chit s6 (a; = 0) 14y tr X
720 — 120 = 600

Ma s& céc s6 1€ 1a 288. Vay s6 cdc s6 chdn 1a :

600 — 288 = 312.

Cach khac

C6 5! SO chdn véi ag = 0.

C6 2.4.4! 56 chin v6i ag = 2 hay ag = 4.

Pai hoc Hué 1999



Vay s6 cdc s6 chin thda ycbt 1a 5! +2.4.4! = 312.

Bai 13. C6 thé 1ap dudc bao nhiéu s6 chin gdm 5 chit s6 khac nhau 14y tir 0, 2, 3,
6,9.

Dai hoc Y Ha Noi 1999
Giai
PitX={0, 2,3,6,9} van=a,a,a,a,a, (a;#0)
e Trudng hop a; 1é
a) € {3, 9} c6 2 cach chon
as € {0, 2, 6} c6 3 cdch chon
a, € X\{a,, a,} c¢6 3 cdchchon
az e X\{al, as az} c6 2 cach chon
a, € X\{a,, a;, a,, a;} ¢6 1 cich chon.
Viy c6 : 2 x 3 x 3 x2=36s6nchin.
e Trudng hdp a; chdn
aj € {2, 6} ¢6 2 céch chon.
ase {0, 2, 6}\{a,} c6 2 cdch chon.
Tuong tu trén s6 cdch chon as, as,a412 3 x 2 x 1
Vay co : 2x2x3x2=2450.

VAay sd cdc s6 nchinla : 36 + 24 = 60 s6.

Cach 2:
C6 4! SO chin véi as = 0.
C6 2.3.3! 56 chin vdi as = 2 hay as = 6.

Vay s6 cdc s6 chdn thda ycbt la 4! +2.3.3! = 60.

Bai 14. C6 bao nhiéu sd t nhién gdm 7 chit s6 sao cho tdng c4c chif s& clia mdi
s 12 mot so 18.

Giai



Goin= a,a,...a5a, (a;=0).

Néuaj+ar+... +as1a mots6 chindénlé thia; € {1, 3,5, 7, 9}.

Néuaj+ar+... +asla motsd1é d€nlé thia; € {0, 2, 4, 6, 8}.

A . ~ N A 2z - R R P
Vay khi da chon dudc aj, aj, as, a4, as, a¢ thi luén c¢6 5 cach chon a; dé€ tong cac

chit s6 ctia n 12 so 18.

Ma sd cdch choncllacdca;j(i=1,6)1a:

‘ ai ar as aq as ae

S6 cach chon ‘ 9 10 10 10 10 10

Do d6 s6 cdc s6 n thda yéu cau bai todn 12

9 x 10° x 5=45 x 10°.

Bai 15. C6 bao nhiéu so ty nhién gdm 7 chif s6 khdc nhau va chia hét cho 5.

Giai
Goin= a,a,...a, (a;#0)
Pé€ n chia hét cho 5 thi a; =0 hay a; = 5.

e Trudng hgpa; =0

‘ ai ar as aq

e Trudng hgpa;=35

as ae
S6 cach chon ‘ 9 8 7 6 5 4
Viycé: 9x8xTx6x5x4s8.
‘ al az as a4 as de
S6 cach chon ‘ 8 8 7 6 5 4

Viy c6 : 8x8x7Tx6x5x4s0.

Do d6 s6 cdc so tu nhién c¢6 7 chit s6 ma chia hét cho 5 14 :

(948) x8 x 7 x 6 x5 x4=114240.

Bai16.  ChoX={0, 1, 2,3, 4, 5.



a)

b)

C6 bao nhiéu s6 chin cé 4 chir s6 khiac nhau doi mot.
C6 bao nhiéu s6 ¢6 3 chit s6 khac nhau chia hét cho 5.
C6 bao nhiéu s6 ¢6 3 chit s6 khac nhau chia hét cho 9.

Pai hoc Hué 2000

Giai
Goin= a,a,a;a, (a; # 0)
Né&u a; chin
ai aq as as

S6 cdch chon 2 2 4 3
Né&u a; 1&

a aq as as

S6 cach chon 3 3 4 3

Vay s6 cdc s6 chdn c6 4 chif s6 khdc nhau 1a :

2x2x4x3+3x3x4x3=48+108=156.

Goim = a;a,a, (a;=0)
Néua;=0

‘ a a

S6 cach chon ‘ 5 4
Pqétla3::5

’ a1 a2

S6 cich chon ’ 4 4

VAay sd cdc s6 m chia hétcho 51a : 20 + 16 = 36.



¢) Goik=aa,a, vfiaj+ar+az=9,a;#0

Xét X, = {0, 4, 5} c X

‘ a) az a3

Sé ciach chon ‘ 2 2 1

XétX,=1{2, 3,4} < X

‘ ai ar as

S6 cach chon ‘ 3 2 1

XétXs= {1, 3,5} c X

‘ a] az a3

S6 cdch chon ‘ 3 2 1

Viy s6 cdc s6 k chia h€tcho91a: 4+6+6=16.
Bai 17. Cho X = {0, 1, 2, 3, 4, 5}. Hdi ¢6 th€ 1ap dugc bao nhiéu s§ ¢6 3 chif s§
khac nhau ma s6 d6 khong chia hét cho 3.
Dai hoc Lam Nghiép 1999

Giai

Goiso cintimn = a;a,a, (a; # 0)

n chia hétcho 3 < a; + a> + a3 12 bdi s6 cda 3.

e Sdcdcsonbatkichontr X1a5 x5 x 4=100vi

‘ a] as as

Sé cdch chon ‘ 5 5 4

e Cictap conciia X ¢6 3 phin tif ma tong chia hét cho 3 1a



X =1{0,1,2}, X=1{0,1,5},  X3=10, 2,4},

Xs={1,2,8),  Xe=1{1,3,5,  X;=1{2 3,4},

S6 céc sd n chia hét cho 3 dudc chon tir X, Xo, X3, X412 :
4x2x%x2x%x1=16s0.

S6 céc sd n chia hét cho 3 dudc chon tir Xs, X6, X7, Xg 12 :
4x3x2x1=24s0.

Vay s6 cdc s6 nchia h€tcho31a: 16 +24 =40 s0.

Do d6 s6 cdc s6 n khong chia hét cho 313 : 100 — 40 = 60 s0.

(con tiép)

PHAM H6NG DANH - NGUYfEN VAN NHAN - TRﬁN MINH QUANG
(Trung tdm boi dudng vin héa va luyén thi dai hoc Vinh Vién)
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