Bai toan dém

TOAN ROI RAC



GIOI THIEU

__________

Viét Nam c6 bao nhiéu tinh, thanh pho?

C06 bao nhiéu tinh cd tén bat dau bang chit A?

L&p ¢o bao nhiéu sinh vien?

C0 bao nhiéu ban thi qua mon toan roi1 rac?

Pon gian

C6 bao nhiéu s6 chan co 6 chit s6 khac nhau?

C6 bao nhiéu cach xép 6 nguoi ngodi quanh mot ban
tron?



GIOI THIEU

___________

Xac dinh d6 phuc tap thuat toan

Xac dinh xem s0 di¢n thoai / dia chi IP / 0 chimg
minh nhan dan... co da dap ang nhu cau su
dung?

Kha ning trang so doc dac?

Kha nang nhiém bénh?



BAI TOAN
Xac dinh luc luong cua mot (hay nhiéu) tap hop

thoa man mot s6 diéu kién cho trudce

Bai toan dém co thé duoc phan chia thanh nhing

bai todn nho hon, dé tim duoc 161 giai hon



CAC NGUYEN LY CO BAN




NGUYEN LY CONG

C6 2 cong viéc A va B. C4c viéc nay co thé lam tuong
ung bang ny, n, cach va khong thé lam dong thoi. Khi
d6 so cach lam mot trong 2 viéc dé la n, + n,.
cong thiac: Cho 2tap hop A, B|AnB=0
N(AUB) =N(A) + N(B)
Téng quat: Cho A,,..., A, la mot phan hoach ciua A
N(A) = N(A) + -+ N(4,)



NGUYEN LY CONG

Vi du:
HOmM nay co 5,bai tap mon GT, 6 bai‘m()n TRR, 9 bf}\i mon
DS. Hoi co may cach chon bai tap dau tién dé bat dau?
Sau khi thuc hién doan CT sau thi k = ?
k:=0;
fori, :=1ton, k:= k+1;
fori, :=1ton, k := k+1;

fori:=1ton_ Kk:=k+1;



NGUYEN LY NHAN

Gia st mot nhiém vu nao d6 dugc tach ra thanh 2 viéc A
va B. Néu viéc A c6 thé lam bang n, cach, viéc B co the
lam (sau A) bang n, cach, khi d6 c6 n,.n, cach thi hanh
nhi€ém vu da cho

Cong thirc: N(A X B) = N(A) X N(B)

Tong quat:
N(A; XX A,)=N(4,) X ..XN(4,)




NGUYEN LY NHAN

C6 bao nhiéu cach sap xép c6 thir ty mot bo gom n phan
tur?

C6 bao nhiéu cach chon mdt bo cd thir tu gom K phan tir
tir N phan tir cho trudc?

C6 bao nhiéu cach chon mét bo khdng cé thir tu gom k
phan tir tir N phan tir cho trudc?



NGUYEN LY NHAN

Vi du;
Theo cach dat bién s6 xe hién tai thi HN c¢6 thé cap toi
da bao nhiéu bién? (str dung 20 chir céi)
+ Ki hiéu: 29, 30, 31, 32, 33, 40
+ St dung 15 chircai: F, H, K, L, M,N, P, R, S, T, U,
V, XY, Z
S6 p,"L.p,"2... ps" (p; 12 s0 nguyén t6 phan biét, n. 1a so
nguyén duong) c6 bao nhiéu udc s6?
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NGUYEN LY BU TRU

Cho trudc 2 tap hop A va B.
N(AUB) = N(A) + N(B) — N(A N B)
Pinh ly: chontap A, A,, ..., A,
N(AjU---UA,)=N;,—N, +--+ (=D N,
Trong d6: N, 14 tong so phan tir ctia giao k tap bat ky
trong s6 n tap da cho

Céach chirng minh: xét so lan dwoc dém cia phan tir a (xuat
hién K lan trong n tdp) trong vé phdi ciia dinh 1y (tr 20)
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NGUYEN LY BU TRU

Nguyén ly bu tru:
Pong nhat tap A, véi tinh chat A, trén tap X. Khi do
so phan tir thuoc X khong thoa mén tinh chat A, nao
s& bang:
N=NX)—N(A;U-- UA,)
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VI DU

C6 bao nhiéu s6 bé hon 1000, chia hét cho 2 hoic 9

Trong mot bira tiéc, c6 tat ca 35 mon an. Trong do: 16
mon c6 thit, 14 mon 1a do rén; trong s6 cdc mon an co
thit, 8 mon chtra rau va 7 moén dugc ran; trong cac mon
ran, 5 mon co rau. Chi 2 mon vura thit, vira ran, vira cO
rau. 10 mon trang miéng O ran, O rau, O thit. Héi c0 bao
nhiéu mén chi co rau?
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QUY TAC CHIA

Néu tap hiru han A 1a hop cua n tap roi nhau, moi tap
c6 K phan tir thi
n=N(A)/k
NGi cach khac: Néu f 1a mot toan anh tir A vao B, (A, B
|a 2 tap hiru han) moi phan tir ciia B ¢d dung K phan tir
X thudc A sao cho f(x) =y thi:
N(B) = N(A)/k
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QUY TAC CHIA

Vi du:
C6 bao nhiéu cach sap xép cO thi tu bo so:
{1,1,1,2,3}
C6 bao nhiéu cach sap 4 nguoi ngoi quanh ban tron?
(2 cach xép la giong nhau khi ng ngoi bén trai giong
nhau va ng ngoi bén phai giong nhau)
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HE SO NHI THUC

(BINOMIAL COEFFICIENTS)



CONG THUC MO RONG

n!

au 0 <k<
() =3k —r " T
0 ngwoc lai
N chon k
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CAC TINH CHAT CUA HE SO NHI THUC
()=C "))
n n—1 n—1
= (7% M

(c+y)m= ) (1) xymk



Vi DU

Poi Croatia diang ky 18 cau thu thi dau, gom 2
tha mon, 6 hau vé, 6 tién vé, 4 tién dao. Huan
luyén Vién c6 bao nhiéu cach chon cac cau thu
thi dau theo so d6 4-4-2?
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CONG THUC TRUY HOI




CONG THUC TRUY HOI

La mdt trong nhirng ki thuat quan trong nhat cua
khoa hoc may tinh

Y tudng: “thu gon” mot bai toan thanh bai toan
twong tu nhung nho hon.

Diéu kién: bai todn nho nhat phai c6 dap an ro
rang
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CONG THUC TRUY HOI

Pinh nghia: COng thirc truy hoi cua day so {a.} 1a cong
thic bicu dién a, qua mot hay nhiéu so6 hang di trudec.

Vi du: Tién gtri ngan hang

Ban dau: gtri s6 tién A, ky han 1 thang, 13i suat 6%/nam, i
nhap goc. Hoi sau 10 nam 3 thang c6 bao nhiéu tién?

M6t chu ki ¢ lai: 6:100:12 = 0.005

Ban dau: r, = A

r,=r,*1.005

r,=r,;*1.005 10 nam 3 thang =>n =123

n
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Nguoi ta tha 1én mot hon dao hoang 1 cap tho
Loai thé nay trudng thanh khi duogc 1 thang
Tho truong thanh 1 thang lai sinh 1 cap thé mai
Saul0 nam thi trén dao c6 bao nhiéu cap tho?

(gia st 1 bon ching déu tho trén 10 nam)
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VIDU 1

Ky hiéu:
S6 cap tho cua thang thirn la R,
S6 cip tho mai sinh cia thang tha n 1a: S,
Khid6:R =R , +S,
Tathay: S, , =R,
LR =R, +R_,
Pay la bai toan thuc té, ddy so dua trén tinh toan veé so

tho sau nay duoc dat tén Fibonaci
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VI DU 2

Cho tap con n phan tir S = {a4, ...a,}

Tap S ¢d bao nhiéu tap con? (khdng sir dung to hop)
n=1:co2tapcon{d, {a;}} r, =2
n=2:co4tap con {D, {a,}, {a,}, {a,,a,}} r,=4

n=3.hopclua2tip{®, {a}, 1a}, {a5.8}}

Vé\ {a3, {al,a3}, {a21a3}1 {a11a21a3}}
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VI DU 2

Cactap concua S, ,

{®.{a,;}.{a,}, ..., {a;,8,,...,

Cac tap con cua S,?
Dinh nghia qua c4c phan tir trudc d6?
{®, {a}, {a), ..., {a18,...a
vVa {a, {a;a}, {a,a.},...., {a,a,...

Két luan: r, = 2r,

an-l}}

n- 1}}
dp_1; n}}
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VI DU 3

C0 bao nhiéu xau nhi phan d6 dai n khong chira xau 00?
Ki hiéu: r, 1 s6 lugng xau thoa man diéu kién
Ta thay:
r,=2:{0, 1}
r,=3: {01, 10, 11}
r,=5: {101, 110, 111, 010, 011}
r,=8: {1101, 1110, 1111, 1010, 1011, 0101, 0110, 0111}
r,={1101, 1110, 1111, 1010, 1011}u{0101, 0110, 0111}
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VI DU 3

Vi xau co do dai n:
Ki tu dau tién l1a 1

=> n-1 ki ty phia sau khdng chira xau thi xau sé théa man dicu
kién (cO r, , Xau thoéa man diéu kién nay)
Ki tw dau tién la 0
n-2 ki tu phia sau khéng chira xau 00 thi xau s& thoa man diéu
kién (cO r,, Xau théa man diéu kién nay)
Ngoai ra?

Vay s6 Xau nhi phan d6 dai n, khéng chira xau 00 s& Ia

Iﬁn T rn-1 T rn—2
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THAP HA NOI

Cc_)c; 1 Coc?2 Coc 3

Muc tiéu: chuyén cac dia tir cot 1 sang cot 3
Luat choi: mdi lan chuyén 1 dia, dia nam trén phai
nhé hon dia nam duéi
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THAP HA NOI
Vi 2 dia

I J_J_@ "L | L

P
Tong so 3 lan chuyén J_ J_ i B

ichoosefisiv.comv




THAP HA NOI
Vi 3 dia
’_l_‘

7 1 IR

it
SR

*




THAP HA NOI

Vo1 3 dia

YW

J_ i I
Tong cong 7 lan chuyeng | |

g

-
I




THAP HA NOI

Co thé giai quyét n dia dugc khong?



THAP HA NOI
Vi 4 dia (gia st da co chuong trinh chuyén 3 dia)

ﬂ De chuyén dia to nhat tir coc 1 sang coc 3. |

| \ Ta phai chuyén 3 dia phia trén sang coc 2 trudc
@ \ Str dung doan chuong trinh cho 3 dia i

| dé chuyén tir coc 2 sang coc 3

_______________________________________________________

N i

Pé chuyén 3 dia can 7 budc | |
~> chuyén 4 dia can 7x2 + 1 = 15 g

’l‘ ‘ Sau d6 ta lai ding chuong trinh chuyén 3 dia




THAP HA NOI

Véi truong hop n dia 5 chayin dia o vt g 1 g e s

| Ta phai chuyén n-1 dia phia trén sang coc 2 trudc
@ St dung doan chuong trinh cho n-1 dia i

_______________________________________________________

| ! ‘ t; | Sau do lai ding chuong trinh g

chuyén n-1 dia tir coc 2 sang 3




THAP HA NOI

POW//i G/ Sstdtic volid move (1nt n,
char mid) {

1f (n == 1) {

System.out.format (%’
sto) ;

ot alll+H;
return;
} else {
move (n-1, sta, mid,

char sta,

\ O

sclll i 2101 1

sto) ;

move (1, sta, sto, mid);

move (n—-1, mid, sto,

nei=r Fel F IYRE 1@ 1B ) L VY nakik

sta) ;

char sto,

A ERAY
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HAM SINH




DINH NGHIA

Pinh nghia: Cho truéc 1 day so thuc {a,, ay, ...}
f(X) = a, + A, X + X2+ ... = Yo o a;x
duogc goi 1a ham sinh cua day so.

Néu day |a hitu han {a,, a,, ..., a} thi cic hé so
tir a ., tré di sé bang 0. Ham sinh cta day tro
thanh da thirc bac m
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Vi DU

Cho n 1a 1 so nguyén duong; a, :£
Ham sinh cua day {a;}?

Ham sinh 1a: f(X)=[gj+ij+...+(
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Khi

1
1—ax

ax<1<:>\x\<}‘/a

—l+ax+a’xi+..

‘a#0

la ham sinh caa {1, a, a%,...} vi
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CAC KHAI TRIEN THUONG DUNG

1
e Sl XXX+
1-Xx

o =1t XX X
1 2 3!
In(1+ x):x—1x2+lx3—£x4+...
2 3 4
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PHEP TOAN POI YOI HAM SINH

Cho f(x), g(x) la ham sinh cua {a;} va {b;}
Cong: f(x) + g(x) la ham sinh cua {a; + b;}
f()+9(x)=>(a +b)x

Nhan voi 1 so: af(x) 1a ham sinh cua {a.a}

a.f(x)= ga.aix‘
o ek

k=0 \_i=0

Pao ham: f’(x) la ham sinh cua {a,, 2a,, 3a,,...}
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PHEP TOAN POI YOI HAM SINH

i=k-1

Dich trai: = la ham sinh cua {a,, a,,4,...}

Dich phai: x".f(x) la ham sinh cua {0,...,0, a,, 8, &,,...}
Thay ax cho x:
Ham f(ox) 1a ham sinh cua {a,,0a,,0? a,,...}
Thay x" cho X:
Ham f(x") la ham sinh cua {a,,0,...,0,a,,0,...,0,a,,...}
(n-1 s6 0 mot bo)
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HE SO NHI THUC MO RONG

Vi u 12 s6 thuce, K 12 s6 nguyén khdng am: hé so
nhi thirc mo rong dugc Xac dinh nhu sau:

(u):<fu(u_1)...(u_k+1)/k! !

1 k=0

Khi u = -n (s6 nguyén am)

A G
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PINH LY NHI THUC MO RONG

Cho x 14 s6 thuc ¢ |x| < 1; u 1a mét s6 thuc bat
Ky,
Khi do:
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VI DU
Cho f(x) = 1/(1-x)2 Tim hé so trong khai trién

Taylor?

St dung: 1—:1+x+x2+x3+...
— X

Va cong thirc dao ham, tich..

i 2(21) S ke

k=0 \_i1=0 k=0
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VI DU

Tim s6 nghiém nguyén ctia phuong trinh
X +X,+X =12 sao cho 4<x,2<X,,2<X,<5.

Xeét cac da thuec:

NV E DG X X8 ¢ HE XS

QO F XA H P H X H e H M

h(X) = X2+ x3 + x4 + X°
Hé s6 cuia X2 trong tich F(x) = f(x)g(x)h(x) I s6
nghiém ctia phuong trinh trén. =7?
Ham F(x) duoc goi 1a ham sinh ctia s6 nghiém cua
phuong trinh
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VI DU

Tim s6 nghiém nguyén khéng &m ctia phuong trinh
X1+ X, + X5 =20
Thoéa man: X, 1&, X, chan, X, > 4
Ham sinh:
FO/ = (4 x84+ x2.L0(1 x4 3 X1 DGR RS
P L X
C1-x21-x2"1-x (1_)(2)2(1_)()

HEé so cua x20 =72
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y 4

Vi DU

C0 bao nhiéu cach dé tra 70k cho may ban hang tu
dong biét rang may chi nhan tién 10k, 20k va 50k
Poithanh 7,1, 2, 5

Ham sinh:

F(X) = (L X+ X2 L X X L xS+ X0 )
A 1
C1-x1-x21-x" (1-x)e-x*Ja-x°)

Hé so cua X’ = ?
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HAM SINH VA CONG THUC PE QUY

Vwong:  T(0=Yax
la ham sinh cua day {a;} d::z)’c cho béi cong thire truy hoi.
Ta s& str dung cong thtc truy hoi dé bién doi f(x) dén khi
thu duoc phuong trinh c6 thé dé dang giai ra f(X)

Cong thire f(X) gilp ta xac dinh cac hé s6 a.

55



VI DU

Day s6 Fibonaci
B =L E s Fog + Fo

Ham sinh i
f(x)=) EX
(x) Z
Luu y Xf (X) g i Fixl+1 14 i Fi_lxi
=0 =1
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7 —

Xf (x) = Fx*+Fx° + Fx* +...
)

= F X+ Fx* +...
x)—xf (x)— x*f(x)= Fx+(F, — F, )x? +

+(F,—F,—F ) +...

= X+0.X° + i(Fi “F,-F_KX
1=3

=X

Sif



X A B
= f(x)= ~ = +
L= 3—=% X—a ' X-b
—1+\@_ —1—@_
a = b= ,
2 2
1-45 _ —1-45
A=——B=
2.5 2.5

-A 1 B 1

= f(x):

a 1-x/a bl-x/b
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f(x):_A 1 B 1
a l-x/a bl-x/b

Vi ML (1/a)x'; i IO:i(l/b)ixi

1-x/a 1= 1-x/ b
— f(x):_gg(l/a)ixi —%g(llb)ix‘
. —i (2(1/ a) + E(1/|o)' jx'

Day Fibonaci la:
F = —g(lla)i _S (/)
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