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* Co sé ctia phép dém

* Nguyén ly chuong chim bo cu
* Chinh hop va to hop

e Cac hé so nhi thire

e Chinh hop va té hop suy rong

* Sinh cac hoan vi va to hop
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4.1 CO SO CUA PHEP DPEM
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4.1 CO SO CUA PHEP PEM

e (@Gi1a dinh réng ta cO mot tap cac doi tuong cung voi thudc tinh
cua no
 Phép dém la xac dinh so luong cac do1 tuong do

Cac nguyén li dém co ban
e Quy tic nhan

* Quy tic cOng
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4.1 CO SO CUA PHEP PEM

QUY TAC NHAN

Gia st mot thu tuc nao do dugc tach ra thanh mot day hai nhiém vu.
Néu c6 n, dé 1am nhiém vu thir nhat va n, cach dé lam nhiém vy thu
hai sau khi nhiém vu thir nhat ¢3 dugc hoan thanh, thi s& co n,.n,
cach thuc hién thu tuc nay

Vi du 1: C6 bao nhiéu s6 nhi phan c6 do6 dai 7?

Vi du 2: Co6 nhiéu nhat bao nhiéu bién dang ki 6 t6 néu moi bién
chira mQt day ba chir cai va tiép sau la ba chir s6?
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4.1 CO SO CUA PHEP PEM

QUY TAC CONG

Gid str ¢6 hai nhiém vu. Nhiém vy thr nhat c6 thé duoc thyc hién
bang n; cach, nhiém vu thtt hai c6 thé thyc hién bang n, cach va néu
hai viéc nay khong thé lam dong thoi, thi s€ c6 n;+n, cach lam mot
trong hai nhiém vu do.

Vidu 1:

Dé di tir thanh pho A dén thanh pho B c6 thé di bang tau, xe 6 t0
hoac di may bay. C6 12 chuyén may bay tir A t&1 B, ¢6 5 chuyén
tau va 10 chuyén 6 t6. Ho1 ¢6 bao nhi€u lua chon dé di tr A dén B?
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NHU’'NG BAI TOAN PHUC TAP HO'N

« Nhiing bai toan phtrc tap co thé giai duoc néu sir dung két hop ca
hai quy tac nhan va quy tac cong

Vi du 1: Mat khau dé dang nhap may tinh:
» Dai tir 6 dén 8 ki tw

e MO61 ki tu 1a chir cai hoa hoac so

 Mo61 mat khau chura it nhat mot chir s6

* Hoi co thé c6 bao nhieu mat khau?

Todn roi rac
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NGUYEN LY BU TRU’

Nguyén 1y bu trir: Khi hai nhiém vu lam dong thoi
* (CoOng so0 cach lam tirng nhiém vu
* Tru di so cach lam dong tho1 ca hal nhiém vu

Theo ngon ngir tap hop:

Cho A, A, 1a céc tap hop, khi do:
| Ay U Ay = |Aq] + 1421 — |41 N Ay

Vidu: (o bao nhiéu xau nhi phan do dai 8 bit hodc duoc bat dau
bang bit 1 hodc két thiuc bang hai bit 00

Todn roi rac
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BAI TAP

= Bai 1: C6 bao nhiéu xau nhi phan c6 do dai bang 10 va co bit dau

tién va bit cudi cung bang 1.

= Bai 2: C6 bao nhiéu xau gom 8 chit cai tieng anh
a) néu cac chit céi co thé lap lai
b) néu khong chit cai nao lap lai

¢) bat dau vdi chit car X va né€u cac chir cai co thé duogc lap lai
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4.2 NGUYEN Li CHUONG CHIM BO CAU
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4.2 NGUYEN Li CHUONG CHIM BO CAU

* (Gia str co mot dan chim bd cau va mot s6 chuong

* Nguyén li chuong chim bo cau: néu s6 chim nhi€u hon s6 ngan
chuong thi it nhat trong mot ngan c6 2 con hoac nhi€u hon.

LR N N N B - R
N K SO I NN = N ™ N X N - N
R IWR R R R (W R R
YEYNEYNEENENES &

Dinh i 1

Néu c6 (k+1) d6 vat hodc nhiéu hon dugc dit vao k hop, thi co it
nhat mot hop chira hai hoac nhiéu hon hai d6 vat.
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4.2 NGUYEN Li CHUONG CHIM BO CAU

Vidu: C67 quabong vacod 5 hop dé dung




4.2 NGUYEN Li DIRICHLET TONG QUAT

Dinh i 2

Néu c6 N do vat dugc dat vao k hop, thi s& ton tai mot hdp chira it
nhat| N/k | vat.

Vidu: Trong 100 ngudi co it nhat| 100/12 | = 9 ngudi c6 cing
thang sinh.
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BAI TAP

= Bai 3: Hoi phai c6 bao nhiéu sinh vién tham gia hoc dén tir 50
bang dé dén khi tot nghiép it nhat ¢6 100 sinh vién thudc cung 1

bang.

= Bai 4: Gia sir ¢6 chin sinh vién trong 16p toan roi rac cua mot
trueong dai hoc

a) Chung to rang 1op nay co it nhat nim sinh vién nam hoac it
nhat nam sinh vién ntr

b) Chung to rang 16p nay phai co it nhat ba sinh vién nam hoic
it nhat bay sinh vién ntr
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4.3 CHINH HOP VA TO HOP
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HOAN VI

* Hoan vi cua mot tap cac doi tuong 1a mot cach sap x€p co thir tu
cac do1 tuong nay.

Vidu: « Chotap S gom cac phan tr {a, b, ¢}
e (Cac hoan vi cua tap S:

{a,b,c} {b,a,c} {b,c a} {c b,a} {c a b} {a c, b}
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CHINH HOP

« Chinh hop chap r ctia n phan tir 1a cach sap xép c6 thi tu r phan
tir cua mot tap n phan tu.

Dinh li 1

S6 chinh hop chép r cua tip S gom n phan tir 1a:

P =nn—-D@m—2)..(n—1+1) = —

(n—r)!

» SO hoan vi cta tap n phan tir la: P(n,n) = n!
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HOAN VI VA CHINH HOP

Vi du 1: C6 bao nhiéu hda vi cta cac chit caiA, B, C, D, E, F, G, H
coO chua xau ABC

Vi du 2: C6 bao nhiéu cach dé chon ngudi doat giai nhat, giai nhi va
giai ba trong mot cudc thi c6 100 nguot khac nhau tham gia?
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TO HOP

 To hop chip r ctia mét tdp hop 1a cach chon khong co tht tu r
phan tir cua tap da cho.

Vidu: « T6hop chap 2 cua tap hop {a, b, ¢} la:
{a, b} {b,c} {c, a}

Dinh li 2

S6 t0 hop chép r tir tip co n phan t, n 13 s6 nguyén duong var 1a

s6 nguyén, 0 < r < n, duoc cho béi cong thirc:
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TO HOP

Hé qua 1

Cho n va r 1a cac s6 nguyén khong am sao cho r < n. Khi do:
C(n,r) =C(n, n-r)

Vi du 1: C6 bao nhiéu cach tuyén nim trong so6 mudi cau thu ciia
mot do1 quan vot dé di thi dau tai mot truong khac.

Vi du 2: Xac dinh s6 x4u bit ¢c6 do dai n va chira dung r bit 1

Vi du 3: Xéc dinh s6 cach lua chon mot hoi dong dé trién khai mon
toan roi rac tai mot truong dai hoc, néu hoi déng gém 3
thanh vién cua khoa toan, bon thanh vién cua khoa tin.
Khoa toan ¢ 9 thanh vién, khoa tin c6 11 thanh vién.

Toan roirac  huyenvt@tlu.edu.vn 20




BAI TAP

= Bai 5: C6 sau tng ctr vién tranh ctr chitc thong doc bang. Tinh so

cach in tén cua cac rng cur vién lén phiu bau ctr.

= Bai 6: C6 bao nhiéu xau bit d6 dai 10 chura:
a) Pung 4 bit 1
b) Nhiéu nhat 4 bit 1
¢) It nhat bon bit 1
d) So6 bit 0 bang so bit 1
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4.4 CAC HE SO NH] THU'C

Toan roirac  huyenvt@tlu.edu.vn 22




4.4 CAC HE SO NHI THU'C

« Nhi thirc 13 tong cta hai s6 hang

Dinh li nhi thire

Cho x va y 1a hai bién va n 1a mot s6 nguyén duong. Khi dé:

n
(x+y)"= z C(n, j)x" Ty
j=0

=Cn,0)x"+Cn,Dx"ly+--+Cn,n—Dxy" 1 + C(n,n)y"
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4.4 CAC HE SO NHI THU'C

Vi du 1: Tim khai trién bicu thirc (x+y)*
4

(x +y)*= z C(4,)x* Ty
j=0

= C(4,0)x* + C(4,1)x3y + C(4,2)x%y? + C(4,3)xy3 + C(4,4)y*

= x* + 4x3y + 6x%y* + 4xy3 + y*

Vi du 2: Tim hé s6 cta x12y!3 khai trién biéu thirc (2x-3y)%
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4.4 CAC HE SO NHI THU'C

Néu n 1a s6 nguyén khong am, thi:

Hé qua 1 -
. C(n k) = 2"

Néu n 14 s6 nguyén duong, khi do:
n

H¢ qua 2 > (~DFCm k) = 0

k=0

Néu n 14 s6 nguyén khong am, thi:
n

He qua 3 k
2°C(n, k) = 3"
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HANG PANG THU'C PASCAL VA TAM GIAC PASCAL

Dinh li 1

HANG PANG THUC PASCAL. Cho n va k 1a cac s6 nguyén
duong, voi n > k. Khi do:
Cn+1,k)=C(nk—1)+C(n k)

1 1
1 2 1 2
1 3 3 1 3
1 4 6 4 1 4
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HANG PANG THU'C PASCAL VA TAM GIAC PASCAL

1 1
1 2 1 2
1 3 3 1 3
1 4 6 4 1 4
1 5 10 10 5 1 5
1 6 15 20 15 o6 1 6
7
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BAI TAP

= Bai 7: Tim khai trién (x + y)7

= Bai 8: Tim hé so ctia x10y® trong khai trién cta (2x-3y)2%0
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4.5 CHINH HOP VA TO HOP SUY RONG
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4.4 CHINH HOP VA TO HOP SUY RONG

Pinh li 1
S6 cac chinh hop Lip chéap r tir n phan tir bang N".

Vidu: « (C6bao nhiéu xau gom hai ki tu sinh ra tr tp {a, b, ¢}

e aa, ab, ac, ]
* bb, ba, bc, - 3.3=32=9
e CC,Ca,cb B
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4.4 CHINH HOP VA TO HOP SUY RONG

Pinh li 2
CO C(n+r-1,r) s6 to hop lip chap r tir tap n phan ti.

Vidu: « C6bao nhiéu to hop lap chap 2 sinh ra tir tap {a, b, ¢}
* aa, bb, cc,

. ab be ac } C(3+2-1,2) = C(4,2)

41
21(4=2)!
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4.4 CHINH HOP VA TO HOP SUY RONG

Vidu 1: Trong dia hoa qua c6 tdo, cam, 1&, moi loai c6 it nhat 4 qua.
tinh s6 cach lay 4 qua tur dia nay n€u thir tu cac qua duoc
chon khong quan trong.

Vidu 2: Phuong trinh X;+X,+X; = 11 c6 bao nhiéu nghiém nguyén
khong am.

Vidu 3: C6bao nhiéu cach dit 10 vién bi giong hét nhau vao tdm
ngan phan biét?
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HOAN VI V&1 CAC PHAN TU KHONG PHAN BIET

« Trong bai toan dém, mot s6 phan tir co thé giong hét nhau,
khong phan biét = Tranh dém chung hon 1 lan

Vi du:

* (C6 thé nhan dugc bao nhiéu xau khac nhau bang cach sap xép
la1 cac chir cai cua tr SUCCESS?

Dinh li 3:

S6 cac hoan vi khac nhau ctia n phan tir, trong d6 co n, phan ti
nhu nhau thudc loai 1, n, phan tr nhu nhau thuoc loai 2,... n, phan
tir nhu nhau thudce loai k, bang:

n!

ny{in,! .. .n;!
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SU PHAN PHOI CAC VAT VAO TRONG CAC HOP

Dinh li 4:

S6 cach phan phdi n vat khac nhau vao k hgp khac nhau sao cho
CO n; vat dugc dat vao hop thir i, voi i=1, 2, ..., k, bang:
n!

ny{'in,! .. .n!

Vi du:

e (C6 bao nhiéu cach chia mot cd bai chuan 52 quan thanh nhiing
tay bai gom 5 quan cho bon ngudi choi.
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BAI TAP

= Bai 7: C6 bao nhiéu cach chon 12 chiéc banh tir mot ctra hang co

21 loai banh khac nhau

= Bai 8: C6 bao nhiéu cach phan phoi 12 vién bi giong hét nhau vao

sau ngan phan biét.

= Bai 9: C6 bao nhiéu cach phan phoi 12 vat khac nhau vao 6 ngin

phan biét, moi ngin 2 vat.
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4.6 SINH CAC HOAN V| VA TO HOP
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SINH CAC HOAN VI

«  Moi tap n phan tir déu c6 thé dat twong Gmg 1-1 voi tap {1, 2,..., n}

« Sinh hoan vi ctia tdp n phan tir bang cach sinh hoan vi tp n so
nguyén duong

* Hoan vi a,a,...a, duoc goi 1a di trudc hoan vi b,b,...b, néu véi k
nao do (1<k<n),a, =b;,a,=0,,...,a.,=Db,,vaa <b,

* Thuat toan sinh cac hoan vi {1, 2,..., n} dua trén thu tuc xay dung
hoan vi ké tiép, theo thur ty tr dién, cua hoan vi cho truée a,a,...a,
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SINH CAC HOAN VI

12345
12354
12435
12453

12534
12543

13245
13254

Todn roi rac uyen



SINH CAC HOAN VI

Thuét toan sinh hodn vi ké tiép:
* Tim g va a,, sao cho:
- < Ay
- @, >a,, > .. > 4,

* Dit vao vi tri | 6 nguy€n nho6 nhat trong cac s6 1on hon a; cta
tap a j+1 2 Qjap 5 oo s Ay

« Liét ké theo thtr tu tdng dan cac s6 con lai clia Qs iy 18jsp 1oy Ay
vao cac vi tri J+1,...,n
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SINH CAC HOAN VI

Vi du:

 Tim hoan vi 16n nhat ding sau thr tu tu dién ctia hoan vi 362541

Giai:

e Cip sO dau tién tir phai sang trai c6 sb trude nho hon so sau 1a
2 vab:
-2<5
-5>4>1
« Pit vao vi tri 3 s0 nguyén nho nhat 4 trong cac s6 16n hon 2
cuatap 5, 4,1
e Liét ké theo thtr tuy ting dan céc s6 con lai cta 1,2,5
 Két qua ta duogc: 364125
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SINH CAC HOAN VI

THUAT TOAN 1 : Sinh hoan vi lién sau mét hoan vi cho truéc

Procedure Hodn vi lién sau (a,a,...a,: hoan vi ctia {1, 2,...n} khac n(n-1)...21
j:=n-1
while a; > a;,

Ji=]- 1 ,
{j 12 chi s6 16n nhat ma > a1}
K:=n
while a; > a,

k:=k-1
{a, 14 s6 nguyén nhé nhat trong cac s6 16n hon ch nam bén phdi a;}
r:=n;s: —j+1//dc)1choa va a,
whiler >s
begin

r:=r-1; s:i=s+1

end
{Xép phan dudi ctia hoan vi ¢ sau vi tri tht j theo thir tu ting dan}
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SINH TO HOP

¢ Tb hqp cua tap A={a,, a,,..., a,} chinh 1a mdt tp con cua tap
ban dau

 MOoi tap con tuong ung voi mot-mot vai xau nhi phan do dai n

« Bai toan sinh to6 hop cia tap A tuong Gng voi liét ké cac xau
nhi phan d6 dain

Thuét toan sinh xiu nhi phén 16n nhit lién sau:

« Xac dinh vi tri dau tién tir bén phai 1a bit 0
e Thay gia tri bit tai vi tri d6 bang 1
« Thay tat ca vi tri bén phai n6 bang 0
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SINH TO HOP

Vi du:

» Tim x4au nhi phan 16n nhat lién sau ctia 1000100111

Giai:

* Vi tri tr phai sang mang gid tr1 0 1a 4
* Thay gia tr1 tai vi tri 4 thanh 1: 1000101111
e (Cac vi tri bén phai thanh 0: 1000101000
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SINH TO HOP

THUAT TOAN 2 : Sinh xdu nhi phan 16n nhét lién sau

Procedure Xdu nhi phén lién sau (b, (b, ,...0, b, : xau nhi phan
khéac 11..11)
1:=0
while b, =1
begin
b, :=0
| :=1+1
end
b, =1
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SINH TO HOP CHAP r

 T6 hop chap r tir n phan tir {1, 2...., n} biéu dién bang mot diy
chira cac phan tu trong tap con theo thir tu tang dan

« Sinh céc to hop chép r chinh 12 liét ké cac to hop chép r theo
thir ty tir dién.

Thuét toan sinh t6 hop chép r lién sau td hop 8,8,...a

[ BN B | [;

* Tim phan tir dau tién a; trong diy da ké tir phai sang trai sao cho:
a#n-r+1
» Thay a bang a,, vaa banga, + 1+j—i,véij=i+1,i+2.,r
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4.6 SINH CAC HOAN VI VA TO HOP

Vidu 1:

* Tim t0 hop chép 4 16n nhat tir tap {1, 2, 3, 4, 5, 6} di lién sau to
hop {1, 2,3, 4}

Giai:

« Tacba,=1,a, =2,a;,=3,a, =4
c (a,=4)= (6-4+4)

* Thay a, bang a,,,= 5

« Ta duoc t6 hop méi {1, 2, 3, 5}

Vi du 2:

« Tim t6 hop chip 4 16n nhat tir tap {1, 2, 3, 4, 5, 6} di lién sau to
hop {1, 2, 5, 6}

Toan roirac  huyenvt@tlu.edu.vn 46




4.6 SINH CAC HOAN VI VA TO HOP

THUAT TOAN 3: Sinh x4u nhi phén 16n nhat lién sau

Procedure 76 hop lién sau ({a,a,...a, }:tdp con thuc su cua tap
{1,2,...,n} vo1 a;<a,...<a,)

1 :=71
whilea,=n—r +1
=1 -1

a:=a+1
forj.=1+1tor
a=a+] I
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BAI TAP

= Bai 10: Dung thuat toan 1 hiy tao ra 24 hoan vi ctia bon s6

nguyén dwong dau tién theo thir tu tir dién

= Bai 11: Dung thuat toan 2 hay liét ké tat ca cac tap con cia tip
{1, 2,3, 4}

= Bai 12: Dung thuit toan 3 hay liét ké tat ca cac to hop chép 3
cia{l, 2, 3, 4, 5}
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