Bai gidng s6 11

CAC BAI TOAN VE S6 TG HOP
CHINH HOP VA PHEP BEM

Bai gidng nay d& cp dén cac loai toan sau ddy cua chi dé nay:

- Giai phuong trinh lién quan dén s6 t hop, chinh hop.
‘ -- Chirng minh cac hé thirc t6 hop (khong st dung cong thirc khai trién cia nhj
thirc Newton).

- Céc bai toan vé phép dém.

§1. CHUNG MINH CAC HE THUC TO HOP

Phuong phap gidi ndy dua truc tiép vao cic cong thirc tinh céc s6 t hop Ck,
s6 chinh hop A' va sb hoan vi P,. Hai cong thirc rat hay sir dung trong muc nay la:
Cy=Ch* vack, =ckick,

Xét cac thi dy minh hoa sau day:
Thi du 1: (Dé thi tuyen sinh Pai hoc khoi B - 2008)

Cho n nguyén duong va k nguyén (0 <k <n).
Ching minh hé thirc sau:

n +1[ i I ] I
e T A
n+2 Cn+l Cn+1 Cn
Giai
Ta cé:

n+1(l | 1} n+l CKHyck,
ck

k+l k+1
n+2 n+l Cn+l n+ 2 Cn+lCn+l

_n+l ckl a4 (n+2)t  k!(n+1-k)!(n-k)!
n+2'ck aCail 0+ 27 (k+1)Y(n+1-K)!  (n+1)Y(n+1)!

(n+1)(n+n]+) '(n+2)k!(n-k)! _kin-k)r_ 1 ~ doem
(“+2)("+')'"'("+|) n! c pem.

Thi du 2: (Dé thi tuyen sinh Dai hoc Hang Vwong — 2006)
Chirng minh véi moi s6 tu nhién n > 2, ta co:
1 1 1 1 n-1

Fot— =

— ...
2 2 2 2
AL AL Al A2 n
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Taco
11 1o 12! (n-2)!
—2f+—2'—+—'2—+...+'—3—=5+§+$+...+ |
A2 A3 A4 An ! ! ! n.'
1 1 1 1
e ——
1.2 23 34 (n—l)n ,
1 1t 1 1 1 1 1 1 n-1
=]t ———t——— — = =]-—= = dpcm
2 2 3 3 4 n—-1 n n n
Thi du 3:

Cho k, n 1a céc s6 nguyén va 4 <k <n. Chting minh:
C" +4(‘" - +Ck 2+4Ck -3 +C“ 4 —CM4

Giai
Ap dung tinh chat cta so to hop, ta co:

Chea =Chus +Cii3
(Ck+2 +Cn+2) ((’n+2 +Cn+2)
=(Ck (+Ch ) + 2(C:+ +Cai ) (C§+ +Cai )
= (Ch + Cff" ) + 3(C',§'l + Cﬁ'z) + 3(C§‘2 + Cﬁ"3) + (C,';"3 + C:;"“)

=Ck +4ck 1 1 6ck2 L 4ck3 4 C5* = dpem.

Thidyu 4: . )
Ching minh rang véi moi so nguyén n > 1, ta co:
2 3 n
Cp+2-043=04 4+n—"-=CF,).
Cn n n
Giai

Vaoik=1,2,...,ntacod:

‘ Ck __kn!(n+]—k)!(k—l) (k-1)tk(n—K)!(n+1-k)
cx1 T (n—k)k!n! (n—K)!k!
=n-k+1.
Tir d6 suy ra:
c? 3 cn
Cp+2-043=2+ +n—lo=n+(n-1)+(n-2)+..+1
C Cn—l
n n n
___n(112+1) C’,, = dpem.
Thidu 5:

Cho n > 2 1a s6 nguyén, chirng minh ring;
P,=1+P +2P, +3P +..+(n-1)P,,,

o day Py 1a sb hoén vj coa k phan tr,k=1,2,...,n




Ta c6: Py—Puuy = k! — (k=1)!= (k=1)lk= (k=1)! = (k=1) (k=1)!= (k=1)Py, (1)

P,-R=h
Ap dung lién tiép (1) tacéd: {P; — P, =2P,
Py —Poy :(n “])Pn—l

Cong timg vé cac ding thirc trén, ta co:
Pn - Pl = PI +2P2 +...+(n _I)Pn—l .
DoP =1=> P, =1+P +2P, +3P; +..+(n-1)P,_; = dpcm.
Nhén xét: Ta ¢6 thé chimg minh hé thirc trén bing phuong phap guy nap toan
hoc. Xin danh cach giai d6 cho ban doc.’

§2. GIAI PHUONG TRINH LIEN QUAN DPEN SO
TO HOP, SO CHINH HQP

.....

nhu sau: ‘ ‘
- bat didu kién dé phuong trinh, bat phuong trinh ¢ nghia. Xin luu y dé A",
C) cdnghiata can ¢o: n >0, n >k >0, n, k la cac s6 nguyén.

- Str dung cac cong thirc vé sb to hop, s6 chinh hop, sé hoan vi dua phuong

trinh da cho vé cac phuong trinh dai sb.
- Nghle,m tim dugc phai dbi chiéu voi cac diéu kién dat ra ban dau (dic biét

chi y dén tinh nguyén cia nghi¢m), dé loai bo di cac nghiém ngoai lai.
Thidy I: (De thi tuyén sinh Pai hoc khoi D - 2005)
Biét réng sO n nguyén du'orng théa mén h¢ thic

C2,, +2C2 , +2C2 5 +C2,, =149.
Al +3A7

(n+1)!

Giai

Tinh gia tri cta biéu thire: M =

Xét phuong trinh sau (4n n) :
C2,, +2C2,,+2C2 5 +C2 , =149 (1)
Kh|n+l >2=>n+2>2;n+3>2;n+4>2, Vaydleuklende(l)conghla

lan>1, véin nguyén.
Ap dung cong thirc tinh s6 to hop, ta co:

(n+1)! (n+2)! (n+3)!  (n+4)f
Oer=5a "2 a2 (nr2)2
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+(n+1)(n+2)+ (n+2)(n+3)+(

- n(n2+l) _ 140

n+3)(n+4)
2

< n*+4n-45=0.

n=5 - )
<:>[ 9 (n=-9loaidon>1) .

n=-
< n=5. 7
A‘:3+3A35 3

Khin =5, d& dang thiy M=———> ==,
g fhay 6 4

Nhdgn xét:
Thyc chat bai thi trén la doi héi giai-mot phuong trinh llen quan den s6 t6
hgp. Phan tinh gia | tri cia M la qua don gian.
Thidu 2: (bé thi tuyén sinh Pai hoc khoi B —-2006)
Cho tap hop A gom n phan tir (n=4). Biét rang sb tap hop con gdbm 4 phan tir
clia A bang 20 l4n s tip hgp con gom 2 phdn tir clia A.
1/ Tim n.
2/ Timk € {1, 2, ..., n} sao cho sb tap hgp con gbm k phan tir cia tap
hop A lalén nhét.
1/ Sé tap hop con c6 4 phan tir cia A 1a Cj con sb tap hop con ¢6 2 phan tir
ciia A 1a C?. Theo bai ra ta ¢6 phuong trinh:

4 _ 2 n! _ n! 2 _ _
ct=20Cl & (n_4)!4!_20(n_2)!2! < n?-5n-234=0

n=18§ .
= 3 (n=-13loaidon > 4.

Vay tap hop A c6 18 phan tir.
2/ Sé tap hgp con ¢6 k phin tir cia tap hop A ¢6 18 phan tir 1a Cf

Xét bat phuong trinh:
! !
C18<Ck+' 18! < 18! .
(18 -k)!k! (17—k)!(k+l)!
1 1 17
o —K —<:>k+1<18 ko k<—o k=1,2,...8
18-k k+1 2

Tir d6 suy ra: Clg> Cly! k>]—27— < k=9,10,...,17

Do d6 Clg <C% <...<Ch <Ci >CiS >Cl >..>C}}

Vay sb tap hop con gbm 9 phan tir cia A 1a s6 tap con 16n nhét.

Nhdn xét:

bay la mét thi du mau myc cua viéc ap dung g1a| phuomg trinh, giai bét
- phuong trinh v&i mdt bai toan ¢6 ndi dung li€n quan dén s td hop.
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Thidu3: (Dé thi Pai hoc khéi B - 2002)

Cho da glac déu A A,,...,A (n > 2, n nguyén) ndi tlep dudng tron (O). Biét
ring sb tam giac c6 3 dinh trong 2n diém Ay, A,,..., As, gp 20 lan s6 hinh chir
nhit ¢6 4 dinh trong 2n didm A,, A,,..., Ay,. Timn.

Giﬁi
D& thy sb tam giac 1a C3,
Mot da glac déu 2n dinh thi c¢6 n dudng chéo xuyén tdm (duong chéo di qua

tam cua da giac déu, ciing 1a tdm cta duong tron tam (0)). Cir hai dudng chéo
xuyén tim c6 | hinh chir nhét c¢6 4 dinh trong 2n diém Ay, A,..., Ay, Vay s6 hinh

chir nhat 1a C2 . Theo bai ra ta ¢6 phuong trinh:
c3, =20C2
PO CL) PP
(2n-3)13! (n-2)12!
- (2n—2)(2n—1)2n n( —1)
6
- (2n—2)3(2n——1)

=10(n-1) (don>2)

< n=8.

Nhdn xét:

Trong 3 thi dy, mac du & dang ban dau trong diu bai khong néi gi dén viéc
giai phuong trinh hodc bat phuong trinh lién quan dén s t8 hop, sé chinh hop...
nhung thurc chét ciia bai toan lai chinh 1a diéu ay.

Dudi déy ta s& xét cac thi dy ma trong do6 ngay tir diu da yéu cdu giai phuong
trinh (hodc bat phuong trinh) lién quan den s6 t6 hop, chinh hop.

Thidu 4: (Dé thi tuyen sinh Cao dang Sur plmm TP Ho Chi Minh — 2005)

Tim tit ca cac sd ty nhién x, y sao cho: Ayx I, x_l .ny_] =21:60:10.(1)
>1
Y yz1
oY ta 2 . .a . x—yZl
biéu kién dé (1) ¢6 nghiém 1a 150 x2y+1 (2)
y-is x,yeZ
X,yeZ

Ta cé: Akt _60 N YCo
‘ Cla ! Ck-

A"' A’ (x - 4)!
Thay lai vao (1) ta c6: — =ﬂ@_3"..=i©_"iu._=_7_
AL 60 A, 20 (x-2)(x-1)! 20

L6 oy!l=3! ©y=3

X 7
—_— L = &X' -55x+42=0
(x 3)(x- 2) 20
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x=7 6
o 6 (x==loaidox>4,x e Z)

7
Vay x =7,y = 3 1a cip s6 duy nhét thda man yéu ciu dé bai:
Nhdgn xét: ‘ , .
Tuong tu bai trén, trong dé thi tuyen sinh vao “Cao dang Céng nghiép Ha Nji

-2004” c6 dang:

 [2A% +5C5 =90
Giai h¢:
SA% —2C} =80

- Tacéngay A =20, Cy=10 = x=2;y=5.

Thidu 5:

Giai bat phuong trinh: %AZ ~A2<%¢c 0.

Glal

6

Xét bét phuong trinh: %Azzx —Ai s——C3x +10. (1)
X

Diéu ki¢n dé (1) co nghiém lax>3,x € Z (2)
1 (2x) x!' 6 «x!

Khids (])Q_(2x 2)! (x—z)!SZ(x~3)!3!+10

(2x-1)2x
<~

—-—2—-)———x(x——l)£(x—2)(x—l)+10<33x—12§0 ox<4 (3)

Tr(2)B)suyra:x=3;x=4.
Thi du 6:
Cho tép hop A gdm n phan t&, n>4. Tim n biét ring trong sb cac tap con clia

A c6 ding 16n tap con c6 sb phan tir 14 16,
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Giai
C,l.,,C3 Cﬁ, lan luot 14 sb cac tip hgpconcia A cd 1,3,5... phﬁn tr.

Tacéd: CL+Cl+C3 +..=2"1 (1)
(1) chimg minh nhu sau:

(1+x)" =Cl +Clx+C2x2 + ..+ CMx",

(1-x)" =C% —Clx +C2x? —.+(-1)"Chx".
Tirdé suy ra: (1+x)" =(1-x)" =2(Chx + C3x* +..) @)
Trong (2) cho x = 1, ta ¢6: 2" =2(c}, +C3 +) = (1) ding.

Theo bai ra ta c6 phuong trinh:

2" 216n o 2" =p (z)
RG rang n = § khéng thoa man (3). vy ta xét (3) v6in > 6.




Xét ham sb f(x) =2’ - x véi x> 6
Px)=2"°In2—1>2In2-1>0v6ix 26

Viy f(x) 1a ham dong bién khi x > 6, lai c6 f(8) = 0, vdy suy ra (3) c6 nghi¢m
duy nhét n = 8. Do d6 n = 8 la nghi¢m duy nhét cuia bai toan.

Nhin xét chung:

Trong bai toan trén ta da sir dung tbng hop cac kién thirc sau:

- Nhj thre Newton.

- Ung dung tinh ddng bién ciia ham s& de nhim muc dich giai phuong trinh:

cl+Cl+C) +..=16n.

Ta c6 thé noi rang giai phuong trinh va bat hwong trinh t5 hgp con c6 mat

trong nhiéu dé thi tuyén sinh vao Dai hoc, Cao dang khac. (Trong cac dé thi viéc

glal céc phuong trinh nay la budc thir nhit cia 101 giai. Sau khi tim dugc n ta méi
giai dugc tiép bai toan).

§3. CAC BAI TOAN VE PHEP DEM

Hai quy tic chinh dé giai cac bai toan vé phép dém la: Quy téc cong va quy
tic nhan.
Hai phuong phép chinh dé giai cac bai toan vé phép dém la:
- Phuong phap tryc tiép
- Phuorng phép gian tiép.
Hai loai bai toan vé phép dém la:
- Phép dém khong lap.
- Phép dém ¢6 lap.

A. PHEP DEM KHORNG LAP

Trong phép dém khong 1ap, mdi yéu t6 cAu thanh nén phin tir can dém chi
xuét hién tdi da mot 1an, khong c6 s 13p lai.

bay la bai toan chu dao cuia phép dém. Trong s& cac bal toan vé phép dém co
mét trong cac d& thi tuyén sinh tir 2002-2009, cc bai todn vé phép dém khong lap
chiém ti 16 95% (la 100% dbi véi cac dé thi tuyén sinh vao Dai hoc céac khéi A, B,
D trong nhifng ndm ay).

Nhu da n6i & trén, dé giai cac bai toan vé phép dém khong ldp, ta co hai
phuong phap chinh dé giai:

a Phu-ong Pphdp truc tiép

Phép dém truc tiép la phuorng phap di thing vao céc yéu cAu bai toan dit ra,
néi mot cach ndm na “hoi gi, #ém ndy” 1a an dung cua phuong phap nay.

Pé sir dung duge phuong phap truc tlep ta cha yeu dung quy téc cong va quy
tic nhan. Nén luu y rang n6i chung trong mbi bai toan vé phép dém hai quy tic nay
thudng sir dung dong thai va dan xen 1An nhau:
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b. Phiong phdp gidn tiép:

Phuorng phap nay dya trén nguyén li © ‘dém nhiing cai khong can dém, dé biét
nhung cai can dém”. Noi theo ngdn ngir cua Ii thuyét tap hop, thi phuong phap
gian tiép thuc chét la “phép ldy phan bu”.

Di nhién quy tac cdng va quy tic nhan vin s& 1a cong cu chinh dung trong
phuong phap gian tiép nay.

Cdc dang todn co ban

Loai 1: Sir dung phuong phap truc tiép giai cac bai toan phép dém khong lap

Thi du 1: (Dé thi Pgai hoc khéi B - 2004)

Trong mt mén hoc, thay gido ¢4 30 cau hoi khac nhau gdém 5 cau hoi kho, 10
cau hoi trung binh, 15 céu hoi dé. Tir 30 cau hoi d6 co thé lap duoc bao nhiéu dé
kiém tra, mdi dé gom 5 cau hoi khac nhau, sao cho trong mai dé nhat thiét phai co
du 3 loai cau héi va s6 cau hoi dé khéng it hon 22

Giai

Goi A 1a tap hgp cac cach chon dé c6 3 cau hoi dé, 1 ciu hoi khé, 1 cau hoi
trung binh.

Goi B 1a tap hop cac cach chon dé c6 2 cau hoi d&, 2 cau hoi khé, 1 cdu trung
binh.

Goi C la tap hop céc cach chon'dé c6 2 cau hoi dé, 1 cau hoi kho, 2 cau trung
binh. Goi Q 14 tip hop cach chon dé theo yéu ciu dé bai.

TacoQ=A UB UC.

Do A, B, C d6i mot khong giao nhau, nén theo quy téc cdng, ta co:

, IQ=IAHBIHC]. (1)
St&r dung quy téc nhan, ta cé:
|A|=C},C; C,, =22750 ; |B[=C% .CIC/, =10500;
ICl= C},CiC} =23625.

Thay vao (1) ta cé: | = 56875.

Viy ¢6 56875 cach chon dé kiém tra thoa man yéu céu.

Thi du 2: (Dé thi tuyen sinh Pai hoc khoi B — 2005)

M6t di thanh nién tinh nguyén ¢ 15 nguoi gom 12 nam, 3 nir. Hoi ¢6 bao
nhiéu cach phan cong ddi thanh nién d6 vé gitp d 3 tinh mién ndi, sao cho mdi
tinh c6 4 nam va 1 n{r?

Giai
DAu tién, chon 4 nam va | nir cho tinh thir nhit. Theo quy tic nhan sb cach
chon 1a: : =C},.Cl =1485.

Sau d6 chon 4 nam (trong 8 nam con lai) va 1 nu' (trong 2 ni¥ con lai) cho tinh
thir hai. Lai theo quy tic nhén, s cach chon la:
nz = C8C2 =140.
(Df nhién con Iax ta chon xong tinh thir 3)

Vay theo quy tic nhan, sb cach phan cong theo yéu ciu la:
n=n;.n, =1485.140 = 207900 .

Nhin xét:
Bai thl durgc giai thudn tiy chi bing quy tic nhén.
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Thi du 3: (Dé thi tuyén sinh Cao diing Co khi luyén kim — 2005)

Co 5 Nha Toan hoc nam, 3 Nha Toan hoc nit, 4 Nha Vit li nam. Lap mét
doan cong tac 3 nguoi can co ca nam va nif, ca nha toan hoc va nha vat i hoc. Hoi
c6 bao nhiéu cach lap doan cong tac?

Giai
Chi co6 3 cdch lap doan cong tac nhu sau: ) .
- GOom 2 Nha Vit li nam, I Nha Toén hoc nit. Theo quy tdc nhén so cach chon la:
CiC=63=18. |
- Gom | Nha Vat li nam, 2 Nha Toéan hoc nit. Theo quy tic nhan, sb cach chon la:
cici=43=12.

- GOom 1 Nha Vat Ii nam, 2 Nha Toén hoc nit, 1 Nha Toan hoc nam. Theo quy
tic nhan, sé cach chon la: CLC;C'S =4.3.5=60.

Theo quy tic cong, s6 cach 1ap doan cong tac 1a: 18 + 12 + 60 = 90.

Vay c6 90 cach lap doan cong tac .

Thidy 4:

Cé6 6 qua cdu xanh danh sb tir 1 dén 6, 5 qua cu do danh sb tir 1 dén 5,4 qua
cdu vang danh s tir 1 dén 4.

Héi ¢6 bao nhiéu cach léy ra3 qua céu vira khac mau, vira khac sb.

Str dung quy tic nhan dé giai bai toan trén:

- Buéc 1: Chon céu vang n; =4,

- Budc 2: Chon cau do: Lic nay phai loai di qua cau do di co sb trung voi qua
ciu vang da chon & bude 1, vi thé s6 cach chon qua ciu do lan,=4.

- Budc 3: Chon c4u xanh: Lan nay phai loai di 2 qua ciu xanh c6 sb tring VGi
s6 cta qua cau do da chon &'bude 2 va qua cau vang da chon & budc 1. Vi thé sb
cach chon qua cau xanh la n; = 4.

Theo quy tac nhén, sb cach chon 3 qua cAu s& la n = n,.ns.n; = 64.

Thi du 5:

Tircac chirsé 0, 1,2, 3,4, 5 co thé lap duoc bao nhiéu sb tu nhién ma mdi sb
¢6 6 chir s khac nhau va chir s6 2 dimg canh chir sb 3?

Ta “d' ” hai chit s§ 2 va 3 1ién nhau thanh “chir s6 kép”. C6 hai cach dan (23
hodc 32). Bai toan trd thanh: ¢6 5 chir s6 14 0,1,4,5 va s6 kép. Hoi ¢6 thé lap duoc
bao nhiéu sb ty nhién mdi sé c6 5 chir sb khac nhau?

Ta giai bing quy tic nhan nhu sau:

Budc 1: Dan sb 2 va 3 v&i nhau, ¢6 n, = 2 cach.

Buéc 2: S6 hang van, ¢ n, = 4 cach (trir 56 0)

Budc 3: Sb hang nghin ¢6, n; = 4 cach chon

Budc 4: sb hang trdm, c¢6 ny = 3 cach chon

Budc 5: sb hang chuc, c6 ns = 2 cach chon

Budc 6: S& hang don vi, c6 ng = 1 cach chon.

Viy s6 cac s6 cin chon theo quy tic nhan la:

n = ng.np.nngns.ng = 2.4.4.3.2.1 =192,
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Thidu 6:

Tir cac chir so 1,2,3,4,5,6,7,8,9cothé lap duoc bao nhiéu s6 tu nhién mdi
s& gdbm 6 chit s6 khac nhau va tdng cta cac chit sé hang chuc, hang trim, hang
nghin bing 8.

Giai
Goi A la tap hop cac sb can tim. Mdi phe“m tir cta A c6 dang: -
a,2,2334254¢ ,

trong do a;, a; d6i mét khac nhau (duoc chon trong tap hop 9 sb da cho), ngoai
raa;+a,+as=8.

Tacod: 1 +2+5=1+3+4=8, vay co hai cach chon nhom 3 ) dé cac sb
hang chuc, hang tram, hang nghin cé tong bing 8. Tir d6 ta sir dung quy tic nhén
dé giai bai toan nhu sau:

Bude 1: Chon ra 3 trong 8 sb6 d3 c6 a; + a4 + a5 = 8. Theo trén sb cach

chon n; = 2.

Budc 2: Vi ba sb chon & budc 1, cé:
n, = 3! =6 cach lap sd aja,a; .
Budc 3: Chon ra sb a a a(, theo thir ty trén. DAy 1a cach chon 3 trong 6 56, ¢6

thir tu sap xep. S4 cach chon ny = AS = 120.
Theo quy tic nhan, sb cach chon theo yéu cdu 1a n = ninon; = 2.6.120 = 1440.

Thidu 7:

Tu cac chirsb 0, 1, 2, 3, 4 5, 6 co thé 1ap dugc bao nhiéu s6 tur nhién chin ¢
5 chir s6 khac nhau ma mdi sb lap duoc déu nho hon 2500?

Giai

Xét hai kha nang:

1/ Xét tip hop A, cd céc s6 ¢6 dang la,aja,ag , trong d6 as € {0; 2; 4; 6}.

Dé tim |A] ta s& sir dung quy tac nhan nhu sau:

- Chon as: s0 cach chon n; = 4.

- Chon a,a,a, . B6 la chon 3 trong 5 s6 (ké ca thi tr). S6 cach chon [a:

n,=A2=60.

Theo quy tic nhan: |A|| = nn, = 4.60 = 240 cach.

2/ Xét tap hop A, cac sb ¢ dang 2a a,a,a, , trong do as € {0;4;6} vaa, <4.

Co 3 truong hop sau:

(1) Tép hop Ay 12 tap hop cac s6 co dang 2a,a,a,0.

Vi a; <4, nén ¢6 n; = 3 cach chon a,. pé chon g:aj conm = A24 =12 céach
chon. Theo quy tic nhan: |[Ase} = 3.12 = 36 cach.

(2) Tap hop Ay, la tdp hop cac s6 ¢co dang 2a,a,a,4.

Tuong tu nhu truong hop (1), ta cé: |Ay| = 36 cach.

(3) Tap hop A 1 tap hop cac sb c6 dang: 2a,a,a,6.

Vi a;, <4 bay gio cé thé chon a; € {0; 1; 4; 5}, nén c6 n; = 4 cach chon a,.

Véy |A26| =2.12=48.
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Theo quy tic cdng, ta co: |Az| = |Ag| + |Asg| + Az =36 + 36 + 48 = 120 céch.
Goi A la tdp hop can tim. Theo quy tac cong, ta co
|A] =|A| + |Ay] =240 + 120 = 360.

Vay c6 360 s6 can tim.

Loai 2: St dung phuong phap gian tiép gxa: céc bai toan vé phép dém khéng lap:

Thi du 1: (Dé thi tuyén sinh Dai hoc khoi D - -2006) ‘

Dot thanh nién xung kich cua mot truong phd théng ¢6 12 hoc sinh, gom 5
hoc sinh 16p T, 4 hoc sinh l6p L va 3 hoc sinh 16p H. Can chon 4 hoc sinh tham gia
truc tuén, sao cho 4 hoc sinh d6 thudc khong qua 2 trong 3 16p ndi trén. Héi c6 bao
nhiéu cach chon?

Giai

Goi A la tap hgp moi cach chon 4 hoc sinh trong 12 hoc sinh.

Goi B la tap hgp cac cach chon khong thoa méan yéu cAu dau bai (tire 1a chon
dd hoc sinh 3 16p).

Goi C la tap hop cach chon thda méan yéu cau dau bai.

TacoA=BuU C;BNnC=J.

Theo quy tic cong, ta co: |A| = |B| +|C| = [C|=|A|-B|. (1)

Ta c6 ngay |A| = C}, =495 . (2)

Pé tinh |B|, ta nhan thdy s& chon 1 16p ¢6 2 hoc sinh va 2 16p con lai mdi 16p 1
hoc sinh. Theo quy tic cong va nhén ta c:

|Bl= C2CLCl + CiCICh +CiChCE =120+ 90+ 60 =270. (3)

Thay (2) (3) vao (1) va cé: [C| = 495 - 270 = 225.

Viéy c6 225 cach chon.

Thi du 2: (De thi tuyen sinh Cao dang Suw plmm Ha Ngi - 2005)

Trong mot td hoc sinh cua 16p 12A ¢6 8 nam va 4 nir. Théy gido mudn chon 3
hoc sinh dé lam truc nhat 16p hoc, trong d6 phai ¢ it nhét 1 hoc sinh nam. Hoi thay
gido cd bao nhiéu cach chon?

Goi A la tip hop sé cach chon tly y 3 hoc sinh trong 12 hoc sinh.

Goi B la tap hop so cach chon ca 3 nit sinh.

Goi C la tap hop sb cach chon theo yéu cau dé ra.

Ta c6 (lap ludn nhu thidu 1)

o (Cl=1AI-Bl. (1
D& thay: |A|="C;, =220,
IB|=C3 =4.
Tir d6 theo (1) ta c6: |C| = 220 — 4 = 216.
Véy c6 216 cach chon.

Nhdn xét:

Hoan toan tuong ty trong d& thi tuyén sinh “Cao dding khoi A — 2004 c6 bai toan:

Mot 16p hoc c6 30 hoc sinh, trong do ¢6 3 can bd 16p. C6 bao nhiéu cach chon
3 em trong lop dé truc tuln sao cho trong 3 em d6 1udn c6 can b 16p?

Giai bing phuong phap gian tiép sd cach do la:

C3p - C3; =4060-2925=1135.
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Thi du 3:

Mot hop dung 4 vién bi do, 5 vién bi tring va 6 vién bi vang. Nguoi ta chon ra
4 vién tir trong hop d6. Hoi c6 bao nhiéu cach chon dé sb bi ldy ra khong di ca 3
mau?

Gidi

Goi A la tap hop cac cach chon 4 vién bi tuy y trong 15 vién. -

Goi B la tap hgp cac cach chon 4 vién bi dii cad 3 man.

Goi C l1a tap hop cac cach chon 4 vién bi theo yéu cau dau bai.

Ta co6: |C| =|A| - B H

Dé thiy |A| = Cfs = 1365 . ()

Goi B, la tap hop cac cach chon 2 vién bi do, 1 trang, | xanh.

B> la tap hop céac cach chon | bi do, 2 tran;:, 1 xanh.

B 1a tdp hop céc cach chon | bi do, 1 tring, 2 xanh.,

Theo quy tic cong va nhén, ta co:

[B] = [BJ] + [Bs] + |Bs| = CIC5Cy + CiC3Cq +CyCiCE =720, (3)

Thay (2) (3) vao (1) va cé:

lCI 1365 — 720 = 645.

Vay c6 645 cach chon 4 vién bi theo yéu chu dé bal

Thidu 4:

O mét trudong tiéu hoc ¢6 50 em la hoc sinh gidi, trong do ¢o 4 cdp em sinh
d6i. Cén chon ra 3 hoc sinh trong s6 50 em dé di dur trai hé. Hoi ¢6 bao nhiéu cach
chon ma trong nhom 3 em dugc chon khong c6 cép anh em sinh d6i nao?

Giai

Goi A la tap hop cac cach chon tily y 3 em trong s 50 em.

Goi B la tap hgp cic cach chon 3 em, trong d6 co 1 cap sinh doi.

Goi C la tdp hop cac cach chon 3 em theo yéu clu dé bai.

Taco: |Cl=]A|-|Bl. (1)

Taco|A|= C2, = 19600 .

Tim |B| theo quy tic nhan nhu sau:

- Chon cip sinh doi: ¢6 n, = 4 cach chon.
- Chon 1 em con lai trong 48 em, ¢6 n, = 48 céach chon.

Theo quy tic nhén ta cé:

' Bl =nn; =4, 48 = 192.

Vay tir (1) suy ra: [C] = 19600 — 192 = 19408.

Vay sb cach chon la 19408.

Thi du 5:

Cho hinh thép giac 16i. Hoi c6 thé lap dugc bao nhiéu tam giac c6 dinh 1a dinh
cla thap giac 16i, nhung canh ctia tam giac khong phai la canh cua thap giac 16i?

Giai

Goi A 1a tap hop tat ca cac tam gidc ¢6 3 dinh 1a cac dinh cua thap giac.

Goi B 1a tap hop tét ca cac tam giac ¢6 3 dinh la dinh cua thap giac nhung c6
it nhét 1 canh cling 1a canh cda thip giac.

Goi C la tap hop can tim ta co:

IC| = |A] - BJ. (1
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D& thdy |A| = C;, = 120. ()

Goi B, 1a tép hop cac tam giac c6 3 dinh la dinh cGa thap gidc va c6 ding 1
canh 1a canh cua thap giac; B, la tap hop cac tam giac c6 3 dinh cua thdp giac va co
2 canh la canh cta thap giac. Khi do theo quy tic cong, ta co:

IB| = |By| +{Bal. (3)

Dé tinh |B,| ta s& sir dung quy tic nhén nhu sau:

- Bude 1: Chon | canh cilia thip giac lam canh clia tam giac. S cach chon
nm= 10. ‘

- Bugce 2: Khi @6 dinh tha ba cAn chon cua tam giac duge chon trong 6 dinh
con lai (trir 2 dinh cia canh duge chon va 2 dinh khac cia thap giac ké véi hai dinh
4y). Sb cach chon la: n; = 6. Vi thé ’ ‘

|B|l =nyh = 10.6 = 60.

Dé thay |By| = 10.

Tir d6 theo (3), ta cé: |B} = 70. (4)

Tt (2) (3) (4) suy ra:

|IC|=120-70=50.
Viy c6 50 tam giac théa mén yéu cau dé bai.
Thi du 6:

2 I3

Mot thay gido c6 12 cudn sach doi mot khac nhau, trong d6 c6 5 cubn sach
Vin hoc, 4 cudn 4m nhac, va 3 cudn hoi hoa (cac cubn ddi mot khac nhau). Ong
mudn léy ra 6 cudn va dem ting cho 6 hoc sinh, mdi hoc sinh mot cudn sao cho sau
khi tang sach xong, mdbi mot trong 3 thé loai van hoc, am nhac, hdi hoa déu con lai
it nhét 1 cudn. Hoi ¢6 bao nhiéu cach ting? ‘

Goi A latap hop tat ca cac cach tang sach cho hoc sinh.

Goi B la tap hop tit ca cac cach tang sao cho sau khi tang sach khong con du
ba thé loai; va C la tap hop tat ca cac cach ting theo yéu céu. Ta co:

ICl =|Al-[B|. (1)

D& thiy |A| = C;,.6! = 665280 (2) -

(Cy, 1a cach chon 6 quyén trong 12 quyén. Sau khi c6 6 quyén thi c6 6! cach
ting 6 quyén sach cho 6 hoc sinh). . :

Vis5+4>6,5+3>6,4+3>6, nén khong xay ra truong hop sau khi ting
sach xong chi con lai | thé loai sach.

Vithé B =B, UB,; UB;, trong d6

B,, B,, B3 tuong tng la tap ho tat ca cac cach tang sach ma sau khi ting sach
xong, thay gido hét sach vin hoc, hét sach am nhac, hét sach hoi hoa.

Tacéngay: |Bi|=C,.6!=5040.

(Vi B, 1 tap hop tht ca cac cach ting 5 sach van hoc va 1 sach khac. Cubn
sach khac tuy chon trong 7 cudn con lai.

Tuong tu: |B,yj = C3.61=20160; |Bs| = C,.6!=60480.

Theo quy tic cong thi:

IB| = |B)| + |Bo| + |Bs| = 85680. (3)
Tir (1) (2) (2) suy ra: |C] = 665280 — 85680 = 579.600.
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B. PHEP BEM €O LAP

Dé giai bai toan vé phép dém c6 l3p, ngudi ta quy vé phép dém khong lap va
str dung cac phuong phap giai nhu da dung trong §1.

Thidul :

Cho tap hop E = {1; 2; 3; 4; 5; 6}. C6 thé 1ap dugc bao nhiéu s6 c6 4 chir sé
khdng yéu ciu doi mot khac nhau (céc chit sb nay chon tur tap hop E) sao cho mdi
s6 tao thanh déu chia hét cho 47

o

idi

Nhu da biét mot s6 c6 tir hai chir s6 trd [én chia hét cho 4 khi va chi khi hai sb
cudi coa sb d6 chia hét cho 4. ‘

Tir tap hop E c6 thé chon ra cac sd sau 6 hai chit sé ma chia hét cho 4:

12, 16, 24, 28, 32, 36, 44, 52, 56, 64.

Ta giai bai toan trén bing quy tic nhan nhu sau:

Budc 1: Chon 2 sb cudi, theo trén ta ¢ sb cach chonn, =9,

Budc 2: Chon sb hang tram, sb cach chon n, = 6.

Buéce 3: Chon s hang nghin, sb cach chonn; =6.

Theo quy tac nhén, sb cac sb phai tim 1a n = nynyn; = 9.6.6 = 324,

Nhdn xét:

- O day khong doi héi cac chir s6 cia s6 ¢6 4 chir s déi mot khac nhau, nén
cho phép céc sb di dung rdi duge ding lai (phép dém c6 lap).

- Néu bai toan doi héi thém: Céac chii s6 c6 4 chir sb phai d6i mét khac nhau.
Céc ban thir giai bai todn vé phép dém khéng 13p nay.

Pdp 56: 96 sb.

Thi du 2:

Co thé lap dugc bao nhiéu s6 ¢0 6 chir s6 sao cho s6 1 ¢6 mait tbi da 5 lan, cac
s6 2, 3, 4 mdi s6 c6 mat tdi da 1 1an?

Dé thiy sb 1 c6 mat t6i thiéu 3 I4n.

Goi A; 1a tap hop cac s6 ¢6 6 chir s, sao cho s6 1 ¢6 mat 3 1an, mdi sb 2, 3, 4
c6 mat 1 lan.

Goi A, la tap hop s6 ¢6 6 chir sb, sao cho s6 1 ¢6 mat 4 1dn, mdi sb 2, 3, 4 ¢6
mat ti da 1 1an (hodc khoéng c6 mit).

Goi As 1a tap hop 6 ¢6 6 chir s8, sao cho sb 1 c6 mat 5 1an, mdi s6 2, 3,4c¢o
mat ti da 1 1an (hodc khong c6 mat).

Tinh |A;| bang quy tic nhan nhur sau:

Bude 1: Chon 3 vj tri trong 6 vi tri dé dat 3 sb 1. S5 cach chon la:

n =C} =20. ‘
Budc 2: 3 vi tri con lai dat ba sb 2, 3, 4. Sb cach chon la:
n, =3!=6.
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theo quy tac nhan |As| = nin; = 120.
Tuong tu tacod |Ay = Cyg A2 =90,

|As| = CAL=18.

Theo quy tic cong sé cic sb thoa man yéu cau de bai la: .
|As[+A] + A = 228 s6.

Thi du 3:

Bién sb xe 1a mot ddy gom 2 chit céi dung trudce va 4 chir sb dung sau: Cac
chir cai duoc 1ay tir 26 chir cai A, B, C...., Z. C4c chir s& dugc chon tir 10 chir s6 0,
1,2,..8,9. C6 bao nhiéu bién sb xe co hal chir cai khac nhau, ddng thoi c6 ding
hai chit sé 1& va hai chir s6 lé d6 giéng nhau?

Giai

Budc 1: Chon hai chir cai khac nhau, sb cach chon lan, = A,b = 650.

Bude 2: Chon hai sb 1¢ giéng nhau, sb cach chon lan,=35.

Budc 3: Chon 2 vi tri trong 4 vi tri dé dat 2 chir sb 1é gidng nhau vi thé day la
cach chon 2 vi tri trong 4 vi tri ma khéng quan tam dén thir tu sip xép. Do vay s&

cach chon lany = C; =6.

Budc 4: Sp xép 2 s6 chin vao 2 vi tri con lai. Pay 14 cach chon 2 phin tir ¢6
the Iap lai trong 5 phan t&. M&i vi tri déu c6 5 cach chon, nén sé cach chon la
=57 =25.
Theo quy tic nhén, s bién sb xe thoa man yéu cau dé bai la:
n = nynynzng = 650.5.6.25 = 487500.

BAI TAP TU GIAI

Bai I:

T cac chir s6 1, 2, 3, 4, 5, 6 ¢6 thé 1ap dugc bao nhiéu so tu nhién, sao cho
mbi sé c6 6 chir sb va théa man didu kién: sau chir sb ciia mét sb 13 khac nhau va
trong mdi s6 d6 tong cua ba chir s6 ddu nho hon tdng clia ba chit s6 cubi 1 don vi.

Pdp s6: 108.

Bai 2:

Tir chm chu so 0, 1,2, 3 4 5,6,7,8c¢co thé lap dugc bao nhiéu sb tu nhién
chin ma mbi sb gdbm 7 chix s6 khac nhau?

Pdp s6: 90720.

Bai 3:

Tir céc s60,1,2,3,4,5,6c6 thé lap dugc bao nhiéu sb ty nhién chin, m&i s6
¢6 5 chir s6 khac nhau trong d6 c¢6 dung 2 chir s6 1& va 2 chir s6 1é dimg canh nhau.

Pdp s6. 360.

Bai 4:

Cho 10 chirs60,1,2,3,4,5,6,7,8,9. Lap dugc bao nhiéu s 1& ¢6 6 chit s6
khac nhau nhé hon 600000 xdy dung tir 10 sb trén?

Pdp s6: 36960.
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Bai 5:

Tim tat ca cac s6 ty nhién c6 ding 5 chi s6 sao cho trong mdi s6 d6 chir sb
sau 16n hon chu’ s6 ding lién trudc.

Pdp 56: 126.

Bai 6: .

Tir 5 bong hong vang, 3 bong hong trz"mg va 4 béng hdng do (céc bong hoa
nay xem nhur don mdt khac nhau), ngudi ta mudn chon ra 1 bé hoa gdém 7 bdng.

1/Cé may cach chon bé hoa trong d6 co dung 1 béng mau do?

2/Cé may cach chon bo hoa trong d6 cé-it nhét 3 béng vang va it nhit 3 bong d6?

Pdp sé: 1/ 112 2/ 150.

Bai 7:

. Cé 12 cay gidng 3 loan xo0ai, mit, i, trong do c6 6 cay xoai, 4 cdy mit, 2 cay
6i. Mudn chon ra 6 cay gidng dé trong. Hoi ¢6 bao nhiéu cach chon sao cho s ciy
mit nhiéu horn 56 cay xodi ?

Pdp s6: 172.

Bai 8:

Mot d6i van nghe c6 15 ngudi gdbm 10 nam, 5 nix. Hi ¢6 bao nhiéu cach lap
mét nhom dong ca gém 8 ngudi, sao cho ¢6 it nhat 3 nir.

Bdp s6: 3690.

Bai 9:

Mot 16p hoc ¢6 30 hoc sinh, trong d6 ¢6 3 can bo 16p. Hoi c6 bao nhiéu cach
chon 3 em trong 16p dé truc tuin sao cho trong ba em d6 ludn ludn c6 can bo 16p?

Ddp s6: 1135,

Bai 10:

Trong mot toa tau c6 2 ghé xa- long d01 mit nhau, méi ghé c6 4 chd ngdi.
Trong s6 8 hanh khach, ¢6 3 ngudi mudn ngdi nhin theo hudng tau chay, 2 ngudi
muon ngon nguoc lai, 3 ngudi con lai khong c6 yéu cau gi. Hoi ¢6 bao nhiéu cach
sap xép khach ngdi?

Ddp so: 1728.

Bai 11:

S6 dién thoai cia ‘mot thanh phé 6 6 chir sé duogc lya chon trong tép {0; 1;
2;...; 8,9},

1/ C6 bao nhiéu sb dién thoai gdm 3 cip hai sb giéng nhau (tirc 1a ¢6 dang
ababab ), chap nhan ca s6 000000?
2/ Cé bao nhleu s6 dién thoai ma sb 6 ¢6 mit 2 1an, s6 2 va sé 5 mbi sb c6 mat

dung 1 l4n va hai sb con lai c6 téng chia hét cho 32
Pdp s6: 1/ 100 2/ 2700.
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