HOAN VI VA UNG DUNG

Vai khai niém co ban
* Stap hop c6 n phan tar. Mot hoan vi cua S la
mot song anh o: S=S

Vidu:S={1.2.3} 5 s > s
1 = 3
9 =y 1
3 = 2

L 1 2 3
Ky hiéu &=
) 31 2

NéuS = {1.2.3.....n} va dong trén luén dugce hiéu
sapla 1 2 3 ... n thi ta chi viet dong duor.
Vidu: 6=3 1 2)
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» Neu [S|=n thi co bao nhiéu hoan vi (cach sap
x¢p chung) cua S?
Do lan!, voi1 0!=1. va nl=n*(n-1)!

 Ham gia thura nay tang rat nhanh 101=3628800
(=3.6 tricu)

* Mot cach tinh gia thwa khac, do la cong thirc
Stirling:

nl=+2xn [f) vBie~2.71828 khin da 16n
e

* Vay O(n!) =O@®") va O(log(n!)) = O(nlog(n))

n

—Neéu xét p la s6 nguyén to thi #(p) Z[_

* Tinh n! theo phan tich thira so nguyén t
(I la 1ty
thira cua p trong n!

—Vidu: n=5-2 p=2.3.5

5] |5
Viéynl =23 .31, 5l :5:
3)3=| = =1
H(3) 3|
e
, 2)=|=-[-1
Baitap 1: Viet chwong trinh tinh n! #2) | 5]

theo phwrong phap nay
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Nghich thé

a. Dinh nghia: cho a,, a,. ..., a, 1a mot hoan vi
cua [n]. Néu 1<] va a,>a; thi cap (a,. a;) la mot
nghich thé cua hoan vi dang x¢t.

Vidu:83=3 1 4 2)cé cac nghich thé la:
(3.1):(3.2). (4. 2)

Vay mot hoan vi ¢6 n phan ti thi ¢é bao nhiéu
nghich thé (vi mot so thuat toan co thoi gian
thwe hién phu thudc vao so nghich thé).

* Vi du: cho n phan tu phan biét a[1]. a[2]. ....
aln]. Thuat toan tao chi muc sao cho
a[1]=b[Index]1]] vo1 b la mot hoan vi cua n va
ta co b[1] < b[2] < ... < b[n]. Index]|i] = s0
phan tur cua a nho hon afi+1]
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Index[1]=1 ¥i1=1 n;

S cipd vitr thuin =

n
[2)—56" nghich the’

Pham Thé Bao

=1,
while (1=n-1) do
1=1+1;
t=n-1.
while (j <n) do
if (a[1]<a[j]) then
Index[]=Index[j]+1.
t=t-1.
endit
Index[1]=Index[1]+t;
1=+
endw
1=it+1;
endw

i thicu
$ nghich 6 =\ ida

2

=0

)=

tﬂ]l]g binh- @ do so thuéin thé va

n(n—1)
2

nghich th& d61 xiing nhau

|| S6nghich thé
vidu: n=3 e
W
A . 9 3 3
=IEren Trungbmh=g—5 (2 D
3 [
el A
TénL 9
PhamTheé Bao
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b. Bang nghich the:
Cho o la mot hoan vi cfl’a S={1, 2, n} VOl
mo1 J€S ta quan tam den b,(0) = sO phan tu
bén trai j trong 6 ma lon hon j.
Ta gor bb, ... b
hoan vi1 0.
EVidul:6=3 4135 2)
Bang nghich thé¢ =2 3 0 0 0
Vidu2:60=(5918264 7 3)
Bang nghich th¢=2 3 64 0221 0

la bang nghich thé cua

n

e Ménh dé:

1. Neub;b, ... b, la bang nghich thé cua hoan vi o
cua S={1.2.....n} thi 0< b, <n-1. Dédc biét b, =0.

1. vVneN. cho b;b, ... b,la day thoa dicu kién
0<b;<n-1, Vi=1..n thi luén ¢6 duy nhat mét hoan
v1 0 sao cho bang nghich thé cua 6 la bjb, ... b,
Hay luon ton tai song anh gitra hoan vi va bang
nghich the.

Vidu:cob=2 3 0 0 0, hiy viet &(n)

cO 5 phan ta? Theo ménh dé ta s€ viet nguoc tir phan
tr 5 nhu sau:
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(4.1)(4.2)
      (5.2)
co 2 so 1 
    3 so 2
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dob,=0 - 45 (4 phai ndm trrde 5)
dobs=0 > 345 (3 phai ndm trude 4 va 5)
dob=3 =
dob=2 =
c. Hoan vi nguoc: &', cach tinh
cOd=(2 3 1)hay

1 2 3 L (230D
o= = o =
2 3 1 1 2 3,
— — 1 2 3)
Bai tap 2: Viet chuong trinh dwa vao mot — — ( )
hoan vi 161 tinh bang nghich the va \3 1 2 4

hoan vi nguoc

e Ménh de:
So nghich thé cua hoan vi & bang s6 nghich thé
cua hoan vi nguoc &1,
d. Tinh s6 nghich th¢ trung binh:
Goi I (k) la s6 hoan vi cua n phan tr co k
nghich the. Neu b,b, ... b, la bang nghich
thé cua hoan vi  thi 2.5 =s0 nghich thé ciia &
=1
—> I_(k) 14 s6 nghi€ém cia hé

> b=k
1

0<b <n—i

T o e fuX k
va ciing 13 hé s6 cfia x* trong da thitc

(l+x+...+x"_1 )(l+x+...+x"_2)...(l+x)l =G, (x)
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* Goi p,, la xac suat dé hoan vi & ¢d k nghich
thé thi Pus = L&) ham sinh cua day {pni}) o

; n!l -
la: 4 & =5t =328

o n!

G (@ (liz+ 7 L4z 2™ (l+z)
o n n—l1 2

i—1 i1
1
dith.(z) = - = —z"r 13 ham sinh ciia diy

I I:=OI

y s =5 0,0, ..,0 = diyla diy xic suit

142z 4+ .. +(G—DZ?

z

—g. ()= k(1) mdh,(z)=

142+ +(@E-1) i1 i1
i 2i 2

22l @=3 = 3=

— h' ()=

 Ménh dé:
QOInunﬂlnnthhlLaLIuﬂnghthelionornothoan\111

'
phdﬂtuld q

NS Ty L HAX
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C4c phan ttr cuc dai bén phai

a. Dinh Ilghla cho hoan vi o cua S={I, 2.
n}. Phan tr JES duoc got la phan tir cuc da1
bén phai néu nd 16n hon tat ca cac phan tu
nam bén phai cua no.
Vidu:6=5732614
¢ 7. 6, 4 1a phan tur cuc dai bén phai
» Meénh dé: cho hoan vi & cua S={1. 2. .... n}
néu je$S la cuc dai bén phai e b=n-|

b. Khai niém doi ngau:
—  Cuo tiéu so v6i bén trai
—  Cuec tiéu so v6i bén phai
—  Cuc da1 so va1 bén trai

Vidu: do phue tap s€ phu thuoe * ‘s6 phan tir cuc dai so voi
bén phai”.

max=aln];

1=n-1;

while (121 ) do
if (max<a[1]) then

max=a[i]: 5 Sé cuc dai so voi bén phai

endif
1=1-1 .

endw

A A z i 8 i R A

SO phan tur cyra dai bén phai cua mot hoan vi:
it nhat = o . | .
i X = z e Bai tap 3: Viet chwong trinh xuat
nhicu nhat 3. cac phan tw cuc dai bén phai cua
trung binh =9 mot hoan vi
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e Ménh de:
Goi M 1a tong so cac phan tur cuc dai bén phai
cua mot hoan v1 o thi gia tr1 trung binh cua M

la H, Z—

111

* Tinh chat cua H,

i) lim H_ =40

1 1 1
2i H =In{(n)+y+— -
) )ty 2n 12n2 120n"

v8i0<s <— vA y = 05772156649 (hiing 6 Euler)

52n

31))  Hm)=O(log(m))
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