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DANH GIA MOT SO
THUAT TOAN THONG DUNG

Pham Thé Bao
Khoa Toan — Tin hoc
Truwong Bai hoc Khoa hoc Ty nhién Tp.HCM

Tim ki€m tuan tu

* Xét mdt mang cac p,h?m tir a[1], a[2], ..., a[n]. Phan tir
a[i] c6 khoa tim kiém la afi].key, bai toan: cho truge
khoa k, c6 ton tai j d€ a[j].key bang k hay khong?
1=1;
found=false;
while((i<n)&&(not found)) do

if(a[i].key bang k) then

found=true; )
Neu bo else:
else < 1. Thuit toin con ding khong?
. . rog= - A , 2
i=i+1 : 2. Co tang phép dém (gan)?
endif

endw
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* Ta can phan biét:
% Phép toan sd hoc: so sanh, gan
+ Phép toan trén khoa: sao chép, so sanh

« Néu ta thém mot phan tir a[n+1].key=k thi s6
phép toan s¢€ tang hay giam?
« Viét lai thuat toan:
1=1;
a[n+1].key=k;
while (a[i].key khac k) do
1=1t1;
endw

Pham Thé Bao

e Thuat toan dung khi nao?
—i=n+l - khong tim thay
—i=iy, v6i 1<ig<n > tim thiy
« Pé danh gi4, ta can tinh o
— Tim khong thdy: k¢ {a[i,].key/i=1..n}9 o=n, goi q
la x&c suat tim khong thay.
— Tim thay s& c6 xac suat 1a (1-q)
— bat p, 1a xac suét dé a[i].key béng k
— Gia thiét a[k].key khac a[l].key néu k=1
— Néu a[i].key bang k thi a=i-1 22?
—Vay q+(1- q)z p,=1 vaco irung binh — a=

n
i=1 i=

pi(i_l

1
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« Khi tim thay s6 lugng so sanh khoa:
—Téi thieu = !
— Téi da =
— Trung binh = 5+1=iZ:I: P
* S6 lan so sanh khéa trung binh cho ca hai
truong hop tim thay va khong tim thay la:
n

<n+1>q+(1—q>Zipi

Pham Thé Bao

Xem xét phan bo khoa

1. Gid st a[i]. key—'
k dugc chon ngau nhién tur tap hop 1, 2, 2, 3, 3,

3, ...,1,1,....1, ..., 0, n+l1, n+2 2n
LU

ilan nlan
3
Tong s6 kha nang co thé 1a:(1+2+...+n)+ n_n(n2+ )

2
> X4c suit dé kg {key} la a= n(nrlr3) =133
2
i 2
Suyra p= D e

2
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- S6 1an so sanh khoa trung binh 1a:

2 2 n . 2i
= (n+1)m+(1—n—+3)(;' n(n+1)]

=2(n+1)+n+1 2 n(n+1)(2n+1)

n+3 n+3 n(n+l) 6
2n° +9n+7
3(n+3)

e e A LA LA 4A 1
2. Gia sir dir liéu phan b6 déu > P =1,vi=1.n
— S 1an so sanh khéa trung binh khi tim thay:

. N+l
le' Z 2

i=1
3. Gidsurco pchan b6 khéa nhu sau:

=C = —
P, P, 2
C
pz=2_2
c
Po = 551
1_(L) :
: 2 1
taco’Zpi—1= =2c 1_(_J
i=1 k 1_L 2
2
1
= C=

21-(3)] .
2 Pham The Bao
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* SO lan SO sanh khoa trung binh khi tim thay:
[
ip=) i— —
Z Z i=1 2 2+
, L. L I X(1=x")
tf — i-1 — i S R S
xét f(x) izz;lx (;X] |: Ty }
nx™' —(n+1)x" +1
(1=-x)°
= Z ip, = cf (%) vdi ¢ dudc tinh nhu trén

_N+2
= ip =—21n — Kkhi n dii 16n (n —> w0) = 2
i=1 1_ _
2” Pham Thé Bao

« Néu thuat téan phan bd nhu trén thi d6 phuc
tap cua thuat toan 1 hiang (nho).

« Do nhimg phan tir thuong xuyén dugc gip
nhat duoc sip & dau, nhitng phan tir & dau c6
x4c suat gip cao hon cic phan tir cang vé sau,
ty 1 ndy giam dan rat nhanh theo hé s6 2.

Vi du: tmg dung trong t6 chirc dit liéu ciia hé co
s& dir 1iéu Oracle

Pham Thé Bao
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4. Xem xe’ét mot ph%n b6 khac nhu sau:
P, =

P,

1 2
_C
Ty

_C

P =

= cH

n

n n
taco’2p1=1=c
i=1 k=

7\—|>—ﬂ

ma H, =1+ ;—+ oot r11_= O (In n)
« Luc d6 so phép so sanh khéa trung binh trong
truong hop tim thay la 1

. ”.?n_n~ n
glpi_gl i H,_ Inn

Pham Thé Bao

Tim kiém nhi phan
« Cho mang n phan tir thoa a[1].key<...<a[n].key
« Tong quat, ta s& xét tir a[1] dén a[r], véi I<r:
— Tinh m=[(1+1)/2]
— Néu a[m].key bang k = dung

— Néu a[m].key nhoé hon k, qué trinh tim kiém 1ap lai
cho bén phai, nghia 1a |=m+1
—Néu a[m].key 16m hon k, qua trinh tim kiém 1ap lai
cho bén trai, nghia 1a r=m-1
* Thay vi tinh nhu trén, ta tinh
m=(a[l].key+a[r].key)/2 = chuyén gi?

Pham Thé Bao

CuuDuongThanCong.com https://fb.com/tailieudientucntt

28/03/2008


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

[1.6]

* Vi du: xét n=6, m=(1+6)/2=3
— Néu ke {khoa} thi thuat toan

dung ¢ dau? - -
S lan lap trung binh ~ {

[1.2]

IX1+2x2+3x3 B 14

6 6

Pham Thé Bao

[1.6]

—Néu ke {khoa} thi thuat toan
dung ¢ dau? 02

S6 lan lap trung binh ~

2.2] [44
ae(-0,a[1].key) {
be(a[1].key,a[2].key) ce(a[2].key,a[3].key) o °
de(a[3].key,a[4].key) ee(a[4].key,a[5].key)

Le] gl
fe(a[5].key,a[6].key) ge(a[S].key, + ) ) e
IX2+6x3 20
7 7
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Thuét toan:

I=1;
r=n;
idx=-1;
while (I<r) do
m=[1+r]/2;
if(a[m].key==k) then
idx=m;
l=r+1;
else
if(if(a|m].key<k) then
l=m+1;
else
r=m-1;
endif
endif
endw

Pham Thé Bao

* B=1 khi ke {khoa} va B=0 khi k¢ {khoa}

* C06 20a-P so sanh khoa

* Tanhan thdy: 1< o <log,n

« Udc lugng chinh x4c gid tri trung binh cua o

Ta nhan thy c6 thé biéu dién theo cay, v6i dinh nghia quy nap cho cay: vai
doan [1,r] cay c6 gdc 1a m=[(1+r)/2] va cdy con trai dugc xdy dung véi doan
[Lm-1] va cay con phai dugc xay dung véi doan [m+1,r].

Vidu: n=10

Véi mdi cay T, ta xay dung cdy
mé rong T, sao cho moi node
cuat c6 dung hai con

M1
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e Thuat ngf:
— Node trong (node tron) cia T=node ctia T=n
— Node ngoai (vudng) ctia T=node bd sung=N
—Po dai duong di dén node x: 1(x)=sd canh tir gbc

dén x.

— b3 dai duong di trong cay T= D> 10=I(T)

xe{node trong}

Tré lai vi du trén, d dai = Ox1+2x1+4x2+3x3=19

. ~ (T
— b§ dai duong di trung binh dén moi node= (0

s6 node trong

Tro lai vi du, =19/10=1.9 z 1(x)

- D@ dél dlI(‘)’Ilg dl ng()al = E(T) = xe{node ngoai}

A N b . \ . \ E T

— b9 dai duong di ngoai trung binh = #
s0 node ngoai

Pham Thé Bao

« Ménh dé:
a. S6 node ngoai = sd node trong +1, N=n+1
b. E(T)=I(T)+2n

Y \ C . . I(T)+2n
c. Do dai duong di ngoai trung binh =

n+1

Vidutrén,c6 E(T)=
I(T)=
E(T)=I(T)+2x10

Pham Thé Bao
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* Nhan xét:
— Khi tim thay: dimg ¢ node tron x
* B=1 va a=I(x)+1

| 1
xe{n;trbn}[ (X)+ ] — I(T)

n n

+1

. o=

. n
— Khi khong tim thay: dung ¢ node vuong y

« B=0 va a=I(y)

n

E_E(T)_|(T)+2n
*77 N n+l

' — 1(T)+4
* SO phép so sanh khoa TB= 2a—ﬂ:2|: (n)++1 n}

Pham Thé Bao

* S6 phép so sénhkhéaTB=25—,B=2[@+l]_1= 1(T)

+1

Sap xép chén

« Conphantia[l],...,a[n], y tuong:
—n=1 hién nhién a[1] duogc sip
—Gia st, c6 k phan tor dau a[1].key<... < a[k].key
duogc sdp, ta phai tim cach chén a[k+1] vao dang vi
tri.
Vidu:n=7,cO6mang: 10 2 79 6 1 5
Lan 1 chén 2 trude 10

Lan 2 chén 7 giita 2 va 10

Pham Thé Bao
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Thuat toan:
J=2;
while (j<n) do
1=j-1;
k=a[j].key;
r=afj];
while ((i>0)&&(k<a[i].key)) do
a[it+1]=ali];
1=i-1;
endw
a[i+1]=r;
=it
endw

Pham Thé Bao

e Xét P(j) co hai truong hop:
— Khong 61 uu hoa biéu thire: (o, +1) so sanh s6 hoc
va (ay+1) so sanh khoa.

— To6i vu:
—i¢6 thé giam vé 0: (o+1) so sanh s6 hoc va a; so sanh khoa
— i khong thé giam vé 0: (a+1) so sanh s6 hoc va (o +1)so sanh

khoéa
— Muc ti€u la xac dinh oy
« Nhan xét manh c6 cu tric nhu sau:

...~ [ECTITAEN I

* Goi 6=2a,a,... a, : hodn vi ban dau
* a; =50 phan tu bén trdi a; trong o, ma 16n hon a
= $0 phén tir bén tréi a; trong 6 ma 16n hon a,

Pham Thé Bao
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n

° Vay ;aj

s6 nghich th€ clia o

cda

n
,=0= " a; =50 nghich th€ clia &
=2

El

a. SO phép gén so h(_)c=1+(n—1)+[ (gdn s6 hoc P(j))]+n+1

=)

min=0
= 2n—1+i01] =2n—1+s6 nghich th€ cla o max="0-1D
=2
y 4 n 4
b. So sanh s6 hoc - n+2(05j +1) =2n—1+s8 nghich th€ clia &

j=2

c. Sao chép khoa =n-1

Pham Thé Bao

>

d. Sao chép mau tin = (n—l)+[ (chép miu tin P(i))} n—1

i=2
n

=2n-2+ ) a; =2n-2+s0 nghich th€ cla o

e. So sanh khoa:
«  Khong téi uu = Z(aj +1) =n—1+s0 nghich thé€ cla &

j=2

« CoOtoiuu:
— a[j] 12 cuc tiéu so véi bén trai: i co thé giam vé 0
—  Nguoc lai i khong giam vé 0

n

jz:;aj N Z(aj+1)

= , a[l]1a loai 1, loai 1 va 2 bu nhau
a[j]loai l a[j]loai2
:Z a; +Zl
j=2 j=2
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Vay s6 phép so sanh khoa 1a (s6 nghich thé cua
G +(n- sO phan tir cuc ti€u bén trai))

:TB:@m—Hn

Pham Thé Bao

Sap xép chon

* Y tudng: xét j=n, ..., 2 chon max trong
{a[1].key, a[2].key, ..., a[j].key} tai idx, d6i
chd a[j] va a[idx].
vidu:10 2 796 15
— j=n chon idx=1 - hoén ddi
— j=n-1 chon idx=9 = hoan ddi

Pham Thé Bao
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Thuat toan:
j=n;
while (j=2) do
idx=1;
1=2;
while (i<j) do
if(a[i].key>a[idx].key) then
idx=i;
endif
i=itl1;
endw
a[j] €-> a[idx];
=i
endw
Pham Thé Bao

« Poan P(j) 12 tim khoa 16n nhat trong tap j phan
tir. U6c lugng tong chi phi trung binh cta o
nhu sau:

D> p,=(n+DH, —n
j=1

Pham Thé Bao
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