CHUYEN DE: PHAN TAP DONG DU

Trung tam luyén thi 29Edu
Ngay 8 thang 9 nam 2026

Té6m tit ndi dung

Nim 1801, nha toan hoc Carl Friedrich Gauss, khi 4y méi 24 tudi, da gidi thiéu mot ki
hiéu méi trong cuén Disquisitiones Arithmeticae ctia minh: a = b (mod m). Ba diu gach
nhd nhung ma ra mét chii dé nghién cttu mdi cta sé hoc: dong du thitc. Va ¥ tudng dang
sau n6 1a: khi bai todn chi quan tam téi tinh chia hét, ta khéng can biét chinh
x4c cic sb 14 bao nhiéu, chi cidn quan tdm xem ching du my.

Cho mot s6 nguyén duong m, méc du tap sb tu nhién N khdng 16 ¢6 v6 han phan
t& nhung néu xét s6 du clia ching khi chi cho s6 m thi cdc sb du chi c6 thé 1a m sb:
0,1,2,--- ,m — 1. V& tap hdp cic sb c6 cling s6 du khi chia cho m dudc goi 1 cac 16p
thang du.

o Tap Ag gom céc sb chia m du 0 (chia hét)

Tép A; gdm cac sd chia m du 1

Tép Ay gdm cac sd chia m du 2

e Tip A,,_1 gdm céc s6 chia m dum — 1

Chuyén d& nay khai thac chinh y tudng iy cho céc bai todn t6 hgp xac sudt: thay vi
dém trong tap gbc, ta phan chia tap dit kién thanh cic tip con c6 cing sb du, roi thuc
hién dém xem 14y bao nhiéu phan tit ti mdi tdp con dé théa man bai todn. Ki thuit nay
ta c6 thé goi 13 phan tip ddng du.
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

1 Bai toan mé dau
(P& thi chinh thitc TNTHPT 2026)

Trong mot trd chai, ban Binh can vudt qua mdt thit thich. Theo yéu cau clia thit thach, Binh
can dién tat ca 15 sb thudc tap hop

{0; 1; 2; 3; 4; 5; 6; 7; 8 10; 11; 12; 15; 16; 20}
vao 15 & vudng trong hinh duéi théa man ddng thdi ba diéu kién sau:
— MB3i 6 dién ding mot sb va mdi sb chi dude st dung mdt 1an;
— Hiéu hai s6 & hai 6 bat ki khac nhau trén cling mot hang khéng chia hét cho 5;
— Hiéu hai s6 & hai 6 bat ki khic nhau trén cting mét cdt khong chia hét cho 5.

Hai c4ch dién goi 13 giéng nhau néu s6 dién & mdi 6 tuong g trong 15 6 13 gidbng nhau (khong
tinh dén thit tu dién céc sb vao 15 & vudng). Goi H 13 sb cich dién khac nhau d ban Binh

vudt qua dude thit thach. Gia tri cia 30 bang bao nhiéu?

Hang 5

Hang 4

Hang 3

Hang 2

Hang 1

Cot 1Cot 2Cot 3Cot 4Cot 5

Trudc hét hay thiy rd quy mo clia bai todn: chi riéng viéc xép 15 sb vao 15 6 da cb
15! = 1307674 368000 ~ 1,3 - 10'* c4ch.
Tat nhién dy 1a dém khong c6 diéu kién gi, va v6i diéu kién ctia ¢ bai "hiéu hai s6 trén mot
hang/mot cot khong chia hét cho 5'thi ta c6 thé nghi dén tinh chit "dong du":
a — b khong chia hét cho 5 <= a#b (mod 5) <= a va b khéc s du khi chia cho 5.

Vay d@ bai dang yéu cau: cic sb trén ciing mot hang phai d6i mdt khac sbé du, cac sb
trén ciing mot cot ciing viy. Xép 15 s6 da cho theo s6 du khi chia cho 5, ta dugc nim nhém
v6i s6 lugng rat dic biét:

S6 du | Céc sb trong tap hgp | S6 lugng
0 0; 5; 10; 15; 20 5
1 1; 6; 11; 16 4
2 2; 7; 12 3
3 3; 8 2
4 4 1

N&m nhém cé kich thuée 5, 4, 3, 2, 1 tring khép mét cidch ddng ngd véi sb6 6 clia ndm hang
trong hinh bac thang. Ta sé quay lai giai tron ven bai toan trén 6 Vi du 8.
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

2 Cd sd ly thuyét

2.1 Doéng du thitc va cic phép toan

Dinh nghia: Dong du

Cho sb nguyén duong m > 2. Hai s6 nguyén a, b dugc goi 13 ddng duw modulo m, ki
hiéu
a=b (modm),

néu a — b chia hét cho m; ndi cach khac, a va b c6 cing so du khi chia cho m.

J
Tinh chat cha dong du thirc N
Néu a =b (mod m) va ¢ =d (mod m) thi
a+c=b+d, a—c=b—d, ac = bd, a* =b* (mod m) (ke N*).
L y,

Hé qua Goi r; 13 s6 du clia a; khi chia cho m. Khi dé

aitas+---ta:m <= ri+ro+---+r,=0 (modm).

N6i cach khac: mudn biét mot tong cé chia hét cho m hay khong, ta cé thé xzét tong cdc so du.
D4y 14 toan bd co sé ciia chuyén dé.

2.2 Phan tap déng du

Dinh nghia: Lép thang du va phan tap dong du

Cho tap hitu han A C Z va sb nguyén m > 2. V6iméir € {0; 1; ...; m — 1}, dit
A, ={ze€eA|lz=r (modm)}
va goi A, 14 18p thang du thit r cia A theo modulo m. Khi d6 céc tap Ao, A1, ..., Am_1
ddi mot rdi nhau va
A:AOUA1U"'UAm_1.
Céch chia nay dugc goi 13 phan tap déng du (hay phan hoach theo 16p thing du) ciia

A theo modulo m.
N Y
A={1; 2; 3; ...; 30} ]
Chia hét cho 3 ) | chia 3 du 2
chia 3 du 1l
Ap=1{3; 6; 9; ...; 30} Ay ={1; 4 7; ...; 28} As={2; 5; 8; ...; 29}
|Ap| =10 |A;1] =10 |Ao| = 10

Phan tap theo mod 3
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

Dém s6 phan tir ciia mai 16p trén tap {1; 2; ...; n} N
Cho tdp A={1; 2; ...; n} vam > 2. Khi d6
14| = [ﬁ] 14, = [”_T]H N<rm—1 7<)
m m

p R n 5 .
Dac biét, néu m 1a udc ctia n thi moi 16p déu cé6 ding — phan ti.
m

|\ J

) N n 2 N 2
Lutu §: Kf higu |A,| 13 s6 phan tit cia tap A,. Ki hiéu [R] s 14y phin nguyén, s6 nguyén

duong 16n nhét khéng vugt qué n
m

Luu ¥ 2: Téng quat hon, sd céc s nguyén thudc doan [a; b] vA chia hét cho m bing

b a—1 . . ¢ s
l%] _ [ - ] Céng thitc ndy rét tién khi dém trén cic tap khong b&t diu tit 1.
Luu ¥y 3: Néu d8 khong cho tdp A gdm céc sb nguyén lién tiép thi ta cAn phai dém bang tay,
thudng thi tdp d6 sé cé it phan ti.

2.3 B3 dé can bing

Bo dé can bang ~

Gi4 st mot tap hop S dugc phan thanh m nhém déng du khi chia cho m (mdi nhém déu
chtta diing ¢ phan ti¥).

Khi 14p mét tap hop hosic mét day sb tit tap S, néu c6 it nhit mdt vi tri dugc chon
hoan toan ty do (chay khip tip S va doc 1ap véi cac vi tri khéc), thi sb lugng cic bd

c6 téng chia hét cho m chiém ding — tdng s cac bo cb thé 1ap dugce.
m

\\ J

Ta c6 thé hiéu don gidn qua vi du sau: C6 bao nhiéu céch chon ra bd 4 sb tit tip S =
1;2;3;4;5;6;7;8;9 dé lap thanh mét s6 tu nhién c 4 chit s6 chia hét cho 3 (cic s duge chon
c6 thé gibng nhau).

Gi4 stt s6 thoa mén yéu cau c6 dang abed

Tap S ducc phan thanh 3 tip con theo mod 3: Sy = 3;6;9; S; = 1;4;7; Sy = 2;5;8. Mbi tap
cb6 t = 3 phan tit.

Ta chon ra 1 phan ti "ty do"(dugc chon tiy ¥ khong rang budc), gid sit 1a d. Chon tat ca céc
phan tit khac trudc, téng ciia ching lic nay dang 1a a + b+ c. Du a, b, ¢ 1a bao nhiéu thi tdng
a+b+c sé ludn c6 s6 du rai vao mdt trong 3 trudng hop 0, 1,2 Lic nay, khi chon ra d vi tap S
c6 cc phan ti rdi déu & moi s6 du, nén du a + b+ ¢ dang du bao nhiéu thi luén cé ding t = 3
gi4 tri ctia d dé "bit phan du', gitp téng (a + b+ c + d) chia hét cho m.
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

S6 du ctia (a +b+c) | S6 du can thiét ctia d | Cac gia tri d € S | S6 cich
khi chia cho 3 khi chia cho 3 dé "but phan du" | chon d

0 0 Vi0+0=0:3) d € {3; 6; 9} 3 céch

1 2 (vil4+2=3:3) d e {2; 5; 8} 3 céch

2 1 (vi24+1=3:3) de{l; 4; 7} 3 céch

. . t 1
Vay trong tong so |S| =t - m céch chon d, c6 ding ¢ cdch thda man. Ti 1é ludn 1a o
Luu y:

Bd d& nay bat budc tap ngudn phai cAn bang tuyét dbi (cic nhém sb du phai cé sb lugng

phan ti bang nhau).

2.4 Nguyén li dém trén cic 16p thing du

D6i khi @& xit 1f mot bai toan c6 yéu td chia hét (hodc chia du ), ta phai chon ra k phan tit
phén biét clia A, sao cho tong céc phan tit dé dong du véi r theo mod m. Khi d6 ta c6 thé &p
dung dinh 1i sau

Dinh Ii vé tong s6 du N

Cho A cé6 phan tap dong du Ay, Ai, ..., A,_i theo mod m. Chon ra k phan ti phin
biét clia A, trong dé 14y k, phan ti tit 16p A, (Vi ko + ki + -+ + km_1 = k). Khi dé:

m—1
« Téng cta k phan ti dudc chon ludn dong du véi Z r - k. theo modulo m — khong
r=0
phu thudc vio viéc chon cu thé phin ti no.

o S6 céch chon ting v&i bo (ko; ki ...; km_1), ta 4p dung quy tac nhan:
k k k k Tk
0 . 1 . 2 “ o 0 m_l = r
Cliol * Clr) * Cltal Ol 1:[0 Clan-
. J
) R m—1
Do d6 s cach chon k phan ti& c6 téng chia hét cho m bang téng cla H C(j{” lay trén moi bd
r=0
(ko; -..; km—1) théa man

m—1
ko+ki+--+kpn1=k va Z?"-krEO (mod m).
r=0
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

2.5 Phuong phap giai

a) Ba buéc giai moét bai todn dém cé yéu té chia hét

Phuong phap: Ba buéc

1. Phan t4p: chia tap dit kién thanh cic 16p thing du theo mod m va dém s phan
t mdi 16p.

2. Liét k& bo sb du: tim t4t ca cac bd (ko ki; ...; km_1) hop 16,

3. Pém va cong: v6i mdi bo, nhan céc t6 hgp (hodc hoan vi néu bai todn cé thit tr),
roi cong tat ca lai theo quy tic cong.
\ J

b) Mot sb diu chia hét thudng diing

Chia hét cho | D4u hiéu
2 Chit s6 tan cung thuodc {0; 2; 4; 6; 8}
5 Chit sb tan clung 13 0 hodc 5
4 (ho#ic 25) | S6 tao bdi hai chit sb6 tin cling chia hét cho 4 (hoic
25)
8 (hodic 125) | Sb tao bdi ba chit sb t4n cling chia hét cho 8 (hoic
125)
3 (hodc 9) | Téng céc chit sb chia hét cho 3 (hoic 9)
11 Téng dan dau cic chit sb (k€ tit phai sang) chia hét
cho 11

Luu ¥: néu m = mymy véi my, my nguyén té ciing nhau thi

N:m < N:m;vaN:ms.
Nhés d6: 6 = 2-3, 15 =3-5 45 =95, 12 = 4 3. Nguoc lai, khéng dugc téch 8 = 2- 4 vi 2
va 4 khong nguyén t6 ciing nhau.

c) Xét phan du ciia binh phudng va sb mii

Néu a = b (mod m) thi a? = b*> (mod m).

Hosc tiy vao m ta c6 thé thuc hién phan tdp dong du nhu binh thudng dé dudc cac tap chung
s6 du 7. Sau d6, véi m&i r € {0; 1; ...; m — 1} ta binh phuong lén dé dugc r? rdi xét s6 du
khi chia cho m.

Vi du: Cho tap S cho trudc cé hitu han phan ti, khi d6 khi xét s6 du clia mdt s6 n € S khi
chia cho 3, ta dudc 3 dang sb 1a 3k; 3k + 1; 3k + 2. Khi d6:

e n=3k=n?=9k?=0 (mod 3)
e n=3k+1=n>=0B8k+1)2=9>+6k+1=1 (mod 3)
en=3k+2=n>=Bk+2)?2=9k>+12k+4=1 (mod 3)

Tong quat: a =b (mod m) = a" =b" (mod m) (Vn € N¥)
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

3 Cac m6 hinh bai toan dién hinh

3.1 M5 hinh 1: Phan tap va dém sd phan t& mdi 16p thing du

Vi du 1: Dém phan tif cia cac 16p thang du
Cho tdp A= {1; 2; 3; ...; 2025}.

a) Phén t4p A theo modulo 4 v dém s phan ti clia mdi 16p.

b) A cé bao nhiéu phan ti chia hét cho 97

c) A c6 bao nhiéu phan ti chia hét cho cd 3 va 5?

Loi giai:
a) Ap dung cong thitc dém:

2025 2024

4| = [—] — 506,  |Ay| = [—] +1= 1507,
4 4
202 2022
= [P 1 =506, gl = 22| + 1=506.

Kiém tra lai: 506 + 507 + 506 + 506 = 2025 (dting bang |A|).

PN 2 2025
b) S6 phén tit chia hét cho 9 1a [T] — 225.
c) Vi3 va 5 nguyén t6 cling nhau nén "chia hét cho cd 3 va 5" <= "chia hét cho 15". S6 phan
N 202
it cAn tim 13 {%J 135,
Nhan xét: Vi 2025 khong chia hét cho 4 nén céc 16p khong can bing — 16p du 1 nhidu hon
céc 16p khic ding 1 phan tit. Théi quen "chia déu 2025 : 4'1a sai lam phd bién nhit 6 mé hinh
ndy. Ludn kiém tra lai bang cich cong céc 16p.

3.2 M5 hinh 2: Chon k phan ti cé tdng chia hét cho m

Vi du 2: Chon 3 sb c6 tdng chia hét cho 3

Chon ngéu nhién 3 s6 phan biét tit td&p A = {1; 2; ...; 30}. Tinh x4c suit dé tdng ba
s6 dugc chon chia hét cho 3.

Loi giai:
Vi 30 = 3- 10 nén ba 16p thing du theo mod 3 cén bang:

|Ao| = |A:1] = |A2| = 10.

Can (ko; ky; ko) v6iko+ ki +ky=3v20-kg+1-k; +2-ky =0 (mod 3). Thit truc tiép, chi
c6 bbn bd théa man:

(3; 0; 0), (0;3;0), (0;0;53), (1;1;1).

Nghia 13: ba sb ciing 16p, hodc mdi 16p mot sb.
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

Khi d6 tong s6 céch chon ra bd 3 s6 & 4 trudng hop la:
n(A) = C3 + C3 + C3 +10-10-10 = 3 - 120 4+ 1000 = 1360 (cich).
Khong gian mau: n(Q) = C3, = 4060. Vay

1360 68
(4) = 4060 203 0,335.

3.3 M5 hinh 3: Hai s c6 tong (hoidc hiéu) chia hét cho m

Vi du 3: Tong va hiéu cia hai sé dugc chon

Chon ngiu nhién 2 s6 phan biét tit tdp A = {1; 2; ...; 100}. Tinh x4c sudt clia hai bién
cb

a) A: hiéu hai s6 d6 chia hét cho 5;

b) B: tdng hai s6 @6 chia hét cho 5.

Loi giai:
Vi 100 = 5 - 20 nén ndm 16p thing du theo mod 5 déu cé 20 phan tit.
Khong gian mau n(Q) = C%,, = 4950.
a) Hiéu hai s6 chia hét cho 5 <= hai s6 ciing 16p. Cé 5 16p ma mdi 16p cé 20 phan tit nén
sb6 cach chon la:
n(A) =5-C2 =5-190 = 950
Xac sudt xay ra bién c¢b A la:
950 19

(4) = 1950 ~ 99
b) Téng hai sb chia hét cho 5 <= b s6 du ciia hai s6 dugc chon 14 (0; 0), (1; 4) hoic (2; 3).
S6 céch chon tuong ting 14:C2,, Ci, - C3, va Ci, - C,, tong sb céch chon théa mén:

n(B) = C2, + 20 - 20 + 20 - 20 = 190 -+ 400 + 400 = 990

X4c sudt xdy ra bién cb B la:
9% 1
(B)= 1950 = 5°
Nhan xét: diéu kién "hiéu chia hét"budc hai sb vao ciing mot 16p, con didu kién "téng chia
hét"thudng ghép tit cac 16p khac nhau dua trén téng sb du.
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

3.4 MBO5 hinh 4: Lap sb c6 cac chit sé d6i mot khac nhau chia hét cho
3 hoac 9

T céc chit s6 0; 1; 2; 3; 4; 5; 6 lap dudc bao nhiéu sé tu nhién cé 5 chit s d6i mot
khac nhau va chia hét cho 3?

Loi giai:
Véi bai todn chia hét cho 3 hodc 9, ta ludn xét tong céc chit sd, tit d6 c6 thé 4p dung dinh
1i vé& tdng phan du.

Budc 1 — Chuyén vé bai toan chon tip chit s6. Mot sb thoa mén bai todn dude xéc dinh
bdi:

e chon ra 5 chit s6 tit 7 chit s6 d& cho, sao cho téng cla ching chia hét cho 3;

o sip thit ty 5 chit s6 Ay sao cho chit s6 dau khac 0.

Buéc 2 — Diing phan bil. Tong ciia cd 7 chits6 1A 0+14+2+34+44+5+6=21:3. Do d6

(tong 5 chit sb dugc giit) : 3 <= (téng 2 chit s6 bi loai) : 3.
Viéc chon 5 chit s6 quy vé viéc loai 2 chit sb.
Budc 3 — Phén tap chit s theo mod 3.
Ag={0; 3; 6}, A1 ={1; 4}, Ay={2; 5}.

Csip chit s6 bi loai c6 téng chia hét cho 3 khi va chi khi c3 hai cling thudc Ay, hosic mdt thude
A; va mot thude A,. S6 cip:

C;+2-2=34+4="7 (cip).
Cu thé: {0;3}, {0;6}, {3;6}, {1;2}, {1;5}, {4;2}, {45}.
Budc 4 — Pém sb hoan vi tng v8i mbi tap 5 chit sd con lai. Phai tach hai trudng hop:
« TH1: Tap 5 chit s6 khong chita 0: c6 5! = 120 sb.

o TH2: T4p 5 chit s6 c6 chita 0: c6 5! — 4! = 120 — 24 = 96 s (tri di c4c trudng hop chit
s6 0 dimg dau).

Trong 7 cip bi loai & trén, hai cip {0;3} va {0;6} da 14y mét chit s6 0, nén t4p con lai khong
chita 0; ndm cip con lai déu giit chit s6 0 & lai.
Buéc 5 — Két luan.

2.120 + 5 - 96 = 240 + 480 = 720 (sb).
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

3.5 M5 hinh 5: Két hgp hai diéu kién chia hét

Vi du 5: Lap s6 chia hét cho 6

T cac chit s6 0; 1; 2; 3; 4; 5 14p dudc bao nhiéu sb tu nhién cé 4 chit s6 d6i mot khac
nhau v chia hét cho 6?

Loi giai:
Vi6=2-3vdi(2;3) =1 nén sd cin dém phai vita chia hét cho 3, vita chia hét cho 2.

Budc 1 — Chon tép 4 chit sb c6 tdng chia hét cho 3. Tdng ca 6 chit s6 13 0+1+2+3+4+5 =
15 : 3, nén tong hai chit s6 bi loai phai chia hét cho 3. Phan tap:

By=A{0; 3}, Bi={L; 4}, Bx={2% 5}

Cép bi loai: ca hai thudc By, hoiic mot thudc B; va mot thudc By, cho C2 +2-2 = 5 cip.
Tuong ttng ta c6 5 tap chit sb:

{1;2;4;5}, {0;3;4;5}, {0;2;3;4}, {0;1;3;5}, {0;1;2;3}.
Budc 2 — V&i mdi tap, dém sb chin cé 4 chit s khac nhau. Ta dém theo chit sb tan
cung.

o {1;2;4;5} (khong c6 0): tdn cling 13 2 hodc 4, ba vi tri ddu hoén vi tu do: 2 - 3! = 12 sb.

{0;3;4;5}: tan cling 0 cho 3! = 6 s6; tan cling 4 cho 3! — 2! = 4 s6 (loai c4c sb cé chit sb
0 dttng dau). Tong 10 sb.

{0;2;3;4}: tan ciing 0 cho 6 s6; tan ciing 2 cho 4 sb; tan cling 4 cho 4 s6. Tong 14 s6.

{0;1;3;5}: chi c6 thé tan cung 0, cho 6 sb.

{0;1;2;3}: tan ciing 0 cho 6 s6; tan cling 2 cho 4 sb. Tong 10 sb.

Buéc 3 — Két luan.
12410+ 14+ 6 + 10 = 52 (s6).

Nhan xét: Vi dang "chia hét cho 6, 15, 45, 12...", titc 14 c6 diu hiéu chia hét cho 3 va 9, ta
nén dung diéu kién tong chit sé dé loc ra cac tap chit s6 trude, sau @6 mdi xét didu kién vé chit
sb6 tan cung trén timg tdp. Lam ngudc lai sé phai chia rat nhiéu trudng hop.
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

3.6 M5 hinh 6: Ki thuit phan t& ty do (b3 d& can bang)

Vi du 6: Dém sb chia hét cho 3 bang cach chon chir sb tan cung

C6 bao nhiéu sb tut nhién cé 5 chit s6, cc chit s6 déu thuodc tdp S = {1; 2; ...; 9} (cdc
chit s6 c6 thé 13p lai) va s6 d6 chia hét cho 37

Loi giai:
Céch 1: Bai todn yéu cau lap sb cé dang abcde chia hét cho 3, nghia 13 téng (a+b-+c+d+e) i 3.

Budc 1 — Chon 4 chit sé dau tién: Ta cé thé chon tu do 4 chit s6 a,b, ¢, d tit tdp S. Vi mbi
vi trf ¢6 9 cach chon, nén ta c6 tdng cong 9* cach chon 4 chit sb dau.

Buéc 2 — Chon chit sé cudi ciing e: Trong tip S = {1; 2; ...; 9}, cic chit s6 dugc chia
déu thanh 3 nhém theo s6 du khi chia cho 3:

o Chia hét cho 3 (du 0): {3; 6; 9} (c6 3 chit s6).
o Chia 3 du 1: {1; 4; 7} (c6 3 chit sb).
o Chia 3 du 2: {2; 5; 8} (c6 3 chit sb).

D1 tong 4 chit s6 dau tién (a + b+ ¢+ d) c6 sb du khi chia cho 3 14 bao nhiéu (0, 1 hay 2), ta
luén c¢6 diing 3 cach chon chit s6 e tit nhém tuong tng dé bii trit phan du, gitp téng 5 chit
s6 chia hét cho 3.

Budc 3 — Két luan: Theo quy tic nhén, tdng s6 cac sb thda méan yéu cau bai toan 1a:
9* x 3 = 6561 x 3 = 19683 (s).

Céch 2: Tong sb céc sb théa méan phan dau (bé diéu kién chia hét) 14 95 = 59049.

Tap {1; 2; ...; 9} c6 ba 16p thiing du theo mod 3 13 {3;6;9}, {1;4; 7}, {2;5; 8}, mbi 16p diing
3 phan ti — cic 16p can bang.

C6 dinh bén chit s6 dau, khi chit sb cudi chay khép tap S thi tdng nim chit s nhan mbi s6 du
0, 1, 2 dting 3 1an. Theo b3 dé can bang, ding 3 s6 thda man:

95 )
5 = 19683 (s0).

3.7 M5 hinh 7: Dién sb vao bang véi dit kién chia hét

Vi du 7: Giai tron ven bai toan mé dau

Dién 15 s thudc tap {0; 1; 2; 3; 4; 5; 6; 7; 8; 10; 11; 12; 15; 16; 20} vao 15 6 clia
hinh bic thang (hang k cé 6 — k 6), mdi s6 dung ding mdt 1an, sao cho hiéu hai s6 bat
ki trén cling mot hang va hiéu hai s6 bat ki trén cling mét cot déu khong chia hét cho

5. Goi H 13 sb cich dién. Tinh ?fI_O

Loi giai:
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

Budc 1 — Pua bai toan vé xét sé du. Véi hai sb a, b ta cb
(a — b) khong chia hét cho 5 <= a#b (mod 5).

Do d6 diéu kién dé bai tuong duong: cic sb trén ciing mét hang d6i mot khic 16p thing
du mod 5, cac s6 trén cung mot cot ciing d6i mot khac 16p.

Budc 2 — Phén tap dong du. Ki hiéu L, 1a 16p gdm céc sb clia tap da cho cé sb du r khi
chia cho 5:

Lo = {0; 5; 10; 15; 20}, Ly ={1; 6; 11; 16}, L, ={2; 7; 12}, L3={3; 8}, L,={4},
|L0| = 5, |L1| = 4, |L2| = 3, |L3| = 2, |L4| = ]_

Vi phai ding hét 15 s6 nén 16p L, chiém ding |L,| 6 ctia bdng, va hai 6 ciing 16p thi khéng
dugc cung hang, ciing khong dugc cung cot.

Budc 3 — Vi tri ctia 16p L, bi ép hoan toan. Lép L chiém 5 6 d6i mdt khac hang va khéic
cot. Bang c6 ding 5 hang nén mdi hang chita ding moét 6 ctia L,. Tit d6:

o Hang 5 chi c6 mot 6 duy nhit 14 6 (hang 5; cot 1) = 6 ndy thudc Lo, va cot 1 da bi
chiém.

o Hang 4 c6 hai 6 & cot 1 va cdt 2; cot 1 da bi chiém = 6 clia Lo 13 (hang 4; cot 2).
o Tiép tuc nhu vay: (hang 3; cot 3), (hang 2; cot 4), (hang 1; cbt 5).

Vay Lo chiém ding dudng chéo phu gdm céic 6 c6 tdng chi sb hang va cdt bang 6.

Budéc 4 — Lip lai 1ap luan. B di ndm 6 vita xdc dinh, phan con lai vAn 13 mot hinh béac
thang véi cdc hang c6 4, 3, 2, 1 6. Lép Ly c6 4 phan ti, phai chiém 4 6 d6i mot khac hang
khéc cot trong hinh bic thang mdi nay, nén bang lap luan y hét Bude 3, L, chiém dudng chéo
phu tiép theo: (hang 4; cot 1), (hang 3; cot 2), (hang 2; cot 3), (hang 1; cot 4). Ctt thé, Ly, Ls,
L4 1an lugt chiém cdc dudng chéo phu con lai. Két qui: c6 duy nhit mét cich phan bd cac
16p thing du vao bang, mé t& bdi hinh sau (sb ghi trong 6 14 s6 du cia s6 dugc dién vao 6
d6):

Hang 5 | 0

Hang4 | 1 0

Hang3 | 2 | 1 | O

Hang2 | 3 | 2 [ 1 | O

Haingl |4 | 3|2 |1]0

Cot 1Cot 200t ICot 400t 5

Kiém tra lai: trén mdi hang va trén mbi cot, céc sb du doi mot khac nhau — théa man dé bai.
Budc 5 — Pém sb céich dién. Vi tri cia ting ldp da c¢b dinh, nhung trong mdi 16p cic sb vin
dugc hoédn vi tur do trén ding nhitng 6 danh cho 16p d6 (moi hoén vi déu hgp 18 vi céc 6 ndy
da khac hang khic cot). Theo quy tic nhan:

H=5!-4.3I-21-11=120-24-6-2-1 = 34560.

Vay
H 34560
— =" —1152.
30 30
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

4 Bai tap tu luyén

Cau 1. Tt tap A= {1; 2; ...; 45}, c6 bao nhiéu cach chon 3 s6 phan biét sao cho hiéu ciia
hai s6 bat ki trong chiing déu chia hét cho 5?

Cau 2. Tutap A= {1; 2; ...; 30}, cé bao nhiéu cich chon 2 sb phan biét sao cho tdng ciia
chiing chia hét cho 5?

Cau 3. Tutap A= {1; 2; ...; 25}, c6 bao nhiéu cach chon 2 s6 phan biét sao cho tdng ciia
chiing chia hét cho 4?

Cau 4. Mot hop c6 15 tAm thé dude dénh sb tit 1 dén 15. C6 bao nhiéu céch rit dong thai 2
thé sao cho tong hai sb ghi trén hai thé chia hét cho 3?

Cau 5. Mot hop c6 20 tAm thé dudce dénh s6 tit 0 dén 19. C6 bao nhiéu cich rit dong thdi 3
thé sao cho tong hai s6 ghi trén hai thé chia hét cho 27

Cau 6. Mot hop c6 35 tam thé dude danh s6 tit 1 dén 35. Ngusi ta béc ngdu nhién 5 phiéu tit
hop. Tinh x4c sudt dé tong binh phuong céc sb ghi trén phiéu dugce bbc chia hét cho 4?7 (Két
qud lam tron dén hdng phan tram.)

Cau 7. Chon ngiu nhién 4 s6 phan biét a, b, ¢, d thudc tap hop S = {1; 2; ...; 2025}. Tinh
x4c sudt dé 4 sb chon ra thda man a? + b® + ¢? 4 d? chia hét cho 5. (Két qud lam tron dén hdng
phan trdm.)

CAu 8. Hdi cé tat cd bao nhiéu cach chon ra ba sb tu nhién phan biét tirtdp S = {1,2,3,--- ,16}
dé tich cia ching chia hét cho 1287

Cau 9. Hdi cé tat cd bao nhidu cich chon ra ba s6 tu nhién khdc nhau tittap S = {1,2,3,--- ,25}
dé tich ctia ching chia hét cho 5007

Cau 10. C6 48 tAm thé danh s6 tit 1 dén 48. Ngudi ta thuc hién, rit ngdu nhién 3 thé. Tinh
x4c sudt dé tong cac s ghi trén ba thé chia hét cho 3. (Két qud lam tron dén hang phdn trdm.)
Cau 11. C6 50 tAm thé danh s6 tit 1 dén 50. Ngusi ta thuc hién, rit ngdu nhién 3 thé. Tinh
x4c suit dé tdng cc sd ghi trén ba thé chia hét cho 3. (Két qud lam tron dén hang phdn trdm.)
Cau 12. Gieo ddng thoi hai con xtic xic can dbi v ddng chét (hai con xic xac duge phan biét
v6i nhau). C6 bao nhiéu két qué ma téng binh phuong sb chAm xuAt hién trén hai con chia hét
cho 57

Cau 13. C6 bao nhiéu s6 ty nhién cé 4 chit sb, cic chit sb déu thudc tap {1; 2; ...; 9} (céc
chit s6 cé thé 13p lai) va s6 d6 chia hét cho 37

Cau 14. T c4c chit sb 1; 2; 3; 4; 5; 6 lap dugce bao nhiéu sb tu nhién cé 3 chit s6 d6i mot
khic nhau v chia hét cho 3?

Cau 15. Tit cac chit s6 0; 1; 2; 3; 4; 5 1ap dudc bao nhiéu s6 tu nhién cé 4 chit s6 ddi mdt
khéc nhau va chia hét cho 5?

Cau 16. Tit cic chitsb 1; 2; 3; 4; 5; 6; 7 1ap dudc bao nhiéu sb tut nhién c6 5 chit s6 d6i mdt
khéc nhau va chia hét cho 6?
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

Cau 17. Dién tit ca 6 sb thudc tap {0; 1; 2; 3; 4; 6} vao 6 6 clia hinh dui sao cho hiéu hai
s6 & hai 6 bat ki khac nhau trén ciing mdt hang va hiéu hai s6 & hai 6 bat ki khic nhau trén
ciing mot cot déu khodng chia hét cho 3. Cé bao nhiéu cich dién khic nhau?

Hang 3

Hang 2

Hang 1

Cét 106t 200t 3

Cau 18. Dién tat ca 10 sb thudc tap {1; 2; 3; 4; 5; 6; 7; 9; 10; 13} vao 10 6 ctia hinh dudi
sao cho hiéu hai s6 & hai 6 bat ki khac nhau trén cling mot hang va hiéu hai s6 & hai 6 bat ki
khéc nhau trén ciing moét cot déu khong chia hét cho 4. C6 bao nhiéu cach dién khic nhau?

Hang 4

Hang 3

Hang 2

Hang 1

Cot 106t 206t 3Cot 4

Cau 19. Dién tit ca 8 s6 thudc tap {1; 2; ...; 8} vao bang gdm 2 hang va 4 cot dudi day sao
cho hiéu hai s6 & hai 6 bat ki khac nhau trén cling mét hang va hiéu hai s6 & hai 6 bat ki khéc

nhau trén cting moét cot déu khong chia hét cho 4. Goi H 13 sb cach dién khic nhau. Tinh —.

24
Hang 2
Hang 1
Cot 106t 206t ot 4
Cau 20. Dién tat cd 9 s6 thudc tap {1; 2; ...; 9} vao bang vudng 3 x 3 dusi diy sao cho hiéu

hai s6 & hai 6 bat ki khic nhau trén ciing mdt hang va hiéu hai s6 & hai 6 bat ki khic nhau

R 2 . R H
trén cung mot cot deu khong chia het cho 3. Goi H la so cach dién khac nhau. Tinh 12

Hang 3

Hang 2

Hang 1

Cét 1C6t 200t 3

Cau 21. Dién tat ca 12 s6 thudc tap {1; 2; ...; 12} vao bang gom 3 hang va 4 cot dudi day
sao cho hiéu hai s6  hai 6 bat ki khic nhau trén cliing mdt hang khong chia hét cho 3. C6 bao
nhiéu cich dién khac nhau?

Hang 3

Hang 2

Hang 1

Cot 1C6t 206t C6t 4
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

Cau 22. Dién tat c& 15 s6 thudc tap {1; 2; 3; 4; 5; 6; 7; 8; 9; 11; 12; 13; 16; 17; 21} vao
15 6 ctia hinh dudi sao cho hiéu hai s& & hai 6 bat ki khic nhau trén ciing mét hang va hiéu
hai s6 & hai 6 bat ki khic nhau trén cling mot co6t déu khong chia hét cho 5. Goi H 13 sb cach

dién kh4c nhau. Tinh E
24
Hang 5
Hang 4
Hang 3
Hang 2
Hang 1

Cbt 106t 206t 306t 400t 5

Cau 23. Cho tap s6 {1; 2; 3; 4; 5; 6; 7; 9; 10; 13}, c6 bao nhiéu cch dién 10 s trong tap
trén vao 10 6 vudng trong hinh bac thang nhu hinh v&, sao cho hiéu hai sb & hai 6 bat ki khéc

nhau trén ciing mot hang khéng chia hét cho 4. Goi H 13 s6 cach dién khac nhau. Tinh T

Hang 4

Hang 3

Hang 2

Hang 1

Cot 106t 206t 3Cot 4

Cau 24. Dién tit ci 9 sb thudc tap {1; 2; ...; 9} vao bang vudng 3 x 3 (xem hinh v&) sao

cho t6ng ba s6 trén mdi hang déu chia hét cho 3. Goi H 14 sb cach dién khac nhau. Tinh o

Hang 3

Hang 2

Hang 1

Cot 106t 206t 3

Cau 25. Dién tit cd 9 s thudc tap {1; 2; ...; 9} vao bang vudng 3 x 3 (xem hinh v&) sao
cho téng ba s trén mbi hang va mdi co6t déu chia hét cho 3. Goi H 1a sd cich dién khac nhau.

i
Tinh —.
DY

Hang 3

Hang 2

Hang 1

Cét 1C6t 200t 3
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

Cau 26. Cho hinh vé duéi day gom 4 tam gidc: ba tam gidc & ba gbc va mot tam gisc & giita.
Ngudi ta chon 3 s6 phan biét tit tdp hop S = {1; 2; ...; 26} dé xép vao 3 tam gisc & 3 gbc,
sau d6 tinh téng binh phuong ciia 3 sb d6 roi ghi két qua vao tam gidc & gitta. Hdi c6 bao nhiéu
cich xép sao cho s6 ghi & tam gidc giita 14 mot sb chia hét cho 5?

Cau 27. Cho hinh vé duéi day gom 5 6 vudng xép thanh hinh ddu céng: bén 6 & bén nhinh
va mot & & giita. Ngudi ta chon 4 s6 phan biét tit tdp hgp S = {1; 2; ...; 10} dé xép vao 46 8
bén nhanh, sau d6 tinh tdng binh phuong ctia 4 s6 d6 rdi ghi két qua vao 6 & giita. Hoi ¢6 bao
nhiéu cach xép sao cho s6 ghi & & giita 14 mot sb chia hét cho 57

Cau 28. Cho hinh vé duéi day gom 4 tam gidc: ba tam gidc & ba gbc va mdt tam gisc & giita.
Ngudi ta chon 3 s6 phan biét tit tdp hop S = {1; 2; ...; 20} dé xép vao 3 tam gisc & 3 gbc,
sau d6 ghi tdng binh phuong clia 3 s6 d6 vao tam gidc & gitta. Héi ¢ bao nhiéu cach xép sao
cho s6 ghi & tam giac giita 13 mot sb chia hét cho 3?

Cau 29. Cho hinh vé duéi day gom 5 6 vudng xép thanh hinh ddu céng: bén 6 & bén nhinh
va mot & & giita. Ngudi ta chon 4 s6 phan biét tit tdp hgp S = {1; 2; ...; 12} déxép vao 46 8
bén nhénh, sau d6 ghi tong 1ap phuong cta 4 sb d6 vao 6 & giita. Hbi c6 bao nhiéu cich xép
sao cho sb ghi & 6 giita 13 mdt sb chia hét cho 9?

gitta
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Chuyén dé: Phdn tdp dong du Trung tam luyén thi 29Edu

5 Dap an

Cdc cdu hdi zdc sudt dude ldm tron dén hang phan trdm theo yéu cau cia dé.

Cau 1 12 ]3|4| 5 6 7 1819 10
DPap an | 420 | 87 | 72| 35| 570 | 0,18 | 0,23 | 24 | 46 | 0,33

Cau 1 (12| 13 |14 | 15 | 16 [ 17| 18 | 19 | 20
Pap an | 0,33 | 13 | 2187 | 48 | 108 | 360 | 12 | 288 | 144 | 216

Cau |21 22 | 23| 24 | 25 | 26 27 28 29
Pap an | 0 | 1440 | 576 | 1998 | 216 | 3360 | 1248 | 2304 | 3192

-~ HET
Moi déng gép, i kién vui long giui vé fanpage: Trung tam luyén thi 29Edu.
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