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Forj— 2tondo
ke X[]
i—j-1
while x[i]>k and >0 do
X[i+1] < X[i]
i -1
repeat
X[i+1] « k
repeat
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Procedure mergesort(A,l,u)
If I<u then
mid — (I+u) /2
Mergesort(A,l, mid)
Mergesort(A,mid+1, u)
Merge(A, |, mid, u)

endif
end.
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Procedure Quick_Sort( A, I, u)
If | <uthen
Pivot— A[l]
[
ju;
repeat
Do i~ i+ 1 until A[i] > pivot
Do j— j- 1 until A[j] < pivot
If i <jthen
Swap(A[i], All])
Endif
Until i> ]
Swap(A[l], Al])
Quick_Sort(A, I, j- 1)
Quick_Sort(A,j+ 1, u)
endif
End.

(Heap Sort) &l o35 ilw <5 -1
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Procedure Adjust(A, i, n)
j— 2%
item— A(i)
while gn do
if j<n and A(j)<A(j+1) then - j+1 endif
if item=A(j) then
exit
else
Aljr2]) - AG)
J=27%
endif
repeat
A(j/2]) —item
end.
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Procedure Heapify(A, n)
for i Li/2]to 1 do
call adjust(A,i,n)
repeat
end.
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Procedure HeapSort(A, n)
call Heapify(A,n)
fori—nto2do

Swap(A(i), A(1))
call Adjust(A,1,i-1)
repeat

end.
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Procedure DFS(v)
Visit(v)
For each vertex w adjacent to v do
If not visited w then
DFS(w)
Endif
repeat
end

= o 2 s (D s ie o3 e 5L 95 Sla> JL s (Mpwd‘;)W}dﬁJ{)byk{ﬁ)ﬂl)é

el O(NF€) 1, SN Sl 45,0 1 5 3 50 D LSS
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Procedure BFS(v)
Visit(v)
AddQueue(v)
While Queue is not empty do
DeleteQueue(v)
For each w adjacent to v do
If not visited w then
Visit(w)
AddQueue(w)
Endif
Repeat
Repeat
end

2l O(N+€) 55 Sl oy o 10 DFS () S s ot - hae s 3o
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o(n™)
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f(n) =0(g(n))
f(n) =Q(g(n)

f(n) =0(g(n) - {
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9
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Procedure max (A,n,))
=1
for =2 to n do
if A()>A() then
T (*)
endif
repeat
end.
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Function Linear_search(A, n, x)
for 1 to n do
if A()=x then *
return i
endif
repeat

end.

£x1+ 1 x2+ 1><3+ = 1 xn _ixn _1‘(1+2+3+ +n)

_)“)SAL»:)_\A—H n n n n n
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n 2 2
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LS s |, BinarySearch

Function BinarySearch( A, n, x)
low ~ 1
high—n
while lowghigh do
mid—| (low+high)/2]
if x=A(mid) then
return mid
elsif x>A(mid) then
low— mid+1
else
high- mid-1
endif
repeat
return O
end.
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2T(n-1)+1 ;n>0
T(n) = (-1
1 ;n=0
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function f(n)
if n<2 then
return n
else
return f(n-1)+f(n-2)
end if
end.
Noasbf ob sle Sl sl =An
An=An-1tAp2+l

Ao =1
A]_:l
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An=An-1+tAn-2+1

Ay +1=Aq +Ag_p +1+1

*B, = A, +1

*=Bp=Bp1+Bn-2
Bo=2 By =2

Bp=r"=rN=rN1ypn2

r2-r-1=0

Bn =Cirf" +Corg'

— 0 0_ —
= Bo —C]_I']_ +C2I’2 —C1+C2 —Zif n O @

1+\/§]+C2[1—f

]:2
2 if n=1 @

= Bl=C1rf'+C2r21=C1[ >

1+.5
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@@ V5
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Tl 2 T2

An =B -10(1/6)"
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ool

T(n)=2r (\/H)Hogn

n=2"=m=logy @
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(Zm)zs(m)

s(m)=25(r—;1 +m

T
T
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T(n)=3r (%J+nlogn
a=3 nlogn =n

b=4 B(nllx)=0(nlogn)

1/x 2

n<nlogn<n
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function  Greedy(A,n)
solution — [
for +1 ton do
x- select (A)
if feasible(x,solution) then
solutiorr union (solution,x)
endif
repeat
return solution

(Knapsack) .S b oslw ziydsS dlaw V-1

S ool ol onls (659, Ol e 4 Cilie bl el S N oslias oS ol o 508 a0l 5o
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Procedure Greedy- knapsack (W, n, M, X)
cu — M
X =0
fori—1 to n do

if w(i) >cu then s bl ol e 235 5135 i b5 S
(feasibility) Exit
endif
X(1) — 1
cu +— cu- w(i)
repeat
x() — culw(i)
end
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Function construct_tree(L,n)
Fori—1to n-1 do B - .
Get node(T) 503,5 Gd 1y 0 03,5 1y 1) Jlids op 2eS cd 3 deast(L)e s,
Lchild(T)— least(L) il S e 5 ]
Rchild(T)— least(L)
Cost(T)— cost(Lchild(T))+cost(Rchild(T))
Insert(L,T)
Repeat
Return least(L)
end .
A ol [, min s L s :Select

sl Feasibility

LS o 3Ll a5l e 4 o 0 S 4 W Sl e UNION
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Procedure kruskal
T — 0O
While (|T|<n-1)and (|E|0) do
Select edge e from E with minimum cod
Delete e from E
If e does not create a cycle in T then
adde toT
endif
repeat
if |T| <n-1 then write ('no spanning Tree ') endif
end.

G ol J>‘JA

O

o 0| | 1,00
® o || w

ylchge
OSRG)

www, DLbart ar. com



wwv. DLbartar.com

(Greedy)uia ~ s

1ile Oe. 10g N 21 3l o3ly g 3 s S Sles 45 50

Prim oz, S31-Y-¢-v
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Procdure prim(v,E,T)
T—0
Tv—{1}
While [T|<n-1 do
Select e= (u,v) with minimum cost from E such th@wwand Vv1Tv
if there is no any such edge the sl Bon (il 5 230 Tvdals Ja iy se db il b
exit AL dises Lo ual Gl R4S 0550 )l () s p2 a0l
endif
add eto T
add v to Tv
repeat
if |T|<n-1 then write (‘'no spanning tree’) endif
end.
1ile Oe. 10g N 21 3l o3y g 3 s S Sles 45 50
:V.Q“)jiﬂ Q—i\)"
Select: o Ll il 2 ause

feasibility : sl 355 Ladl bl o 0 e«
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Procedure (G, n, v, cost, dist)
For +1 to n do
dist[i] — cost (v,i)

p[i]— v

s[li]— false
repeat
s[v] — True
for =1 to n-2 do

.Ccom

(Greedy)uia ~ s

:w‘euoé)jiﬁj)b&)ﬂ\ﬁw

select vertex u such that dist (u)=min {dist(w) | s(w)= false}

s[u] — true
for all vertices w in which s(w):false\
if dist (u) +cost (u,w) <dist (w) then
dist (w)— dist (u) + cost (u,w)
pw]— u
end if
repeat
repeat
end.

do

:Jle
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Select:  Dist -, zS L e ol Sl

Feasibility:
Union:
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Procedure Activity_selector (A, S, F, n)

A— {1}
j=1
for 2 ton do
if §$=F then
A — AD({i}
i
endif
repeat
end.

(Greedy)ila ~ s,

Aads 0L 1 Jle Sl sl @ gm0 IS

wlay > Gy b ol

select: Al azls 1 0LL ol o 53 &S alled

feasibility: il wsln by =10 eas Ol el o =1L

Union: Ls o Ol ae yazes 0 OF 03 S @il

Sles 4 e ols w5 ol IS gl (3l 30 a0 b s a5 S0 55 Olej it 15l o

selection

RN |OIWOO(W|F|Wn
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25 3 S p e S r e S S s a1 0T 5035 508 ol Wles Sl g5 cnl 53
S Gl s nl i S5 e b il 5 e Sl 5008 e 22550 s | il
S 5 S w0 B el anle b 4 VU Sl adies = slad a5 e ol 4 (TOP DOWNIASL o o0l 4 VU
Sl cpl 03 sy opl SEe Kpdis S 5 en b s ok o Blas 25 00 S S Sl e 5 oo Al 5
s oL 53 0338 s > Olo3 05, Vb o e 1 5 5 aalons (50185 Pl o5 ol s S
G458 |y Sl sl Al s syl atan bl 555 0 S0 S S files & 555 Sl
S Jeolo T Vgann A3l 555 om0 S8 Bl o300t AL ke 0 22 LS S 23S
G0 03> Pl Jm ) S S 4k il ol 0 b Ble 25 o310 35500 oams cl by 2
il 503 Dy par o 5 e
Procdure D&C (p,q)
if small (p,q) then
return G(p,q)
else
m— divide (p,q)
return combine (D&C(p,m) , D&C(m+1,q))

endif
end.

Small.s s .1, combine; divide .G csmall wis Sl Ll oss cal 53 w2, S € sl
;\SDMW@Uw‘jisww\@Mv\?ﬁrl?d”)wcj(x‘b.}ﬁ&ﬁ))}ﬁ))tﬁﬁfw‘
gmmﬁzswuu&)ﬂ\&xﬁ@l};\;@wg;;6@(;&_;35»@@@;\5\
yuﬁjgmﬁmﬁ@jdividecu ASen Jo 15 S sS 03100 L altes G 0l bls OLL Bls 5

Aades ol [ Bles 5l S 5 oa COMDINERL 5 550 odge w0 15 S5 58

4l S wty 5 ateS paie araloes —)-¥

°>)}T,v—:j)> gv-“w)—(“ IS S da | %‘)T&%Jw%‘ O‘%kjmﬁfﬁ)&bﬁ

RS P W
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Procedure MinMax(A, I, u, min, max)
if I=u then
min— A(l)
max— A(l)
elsif [+1=u then
if A(N<A(u) then
min- A(l)
max- A(u)
else
min- A(u)
max- A(l)
endif
else
mid — (1+u)/2
call MinMax(A, |, mid, minl, max1)
call MinMax(A, I, mid+1, min2, max2)
if minl<min2 then
min-minl
else
min-min2
endif
if max1>max2 then
max- max1
else
max- max?2
endif
endif
end.

0 ‘n=1

1-(n) — 1 n=2
2T(g)+2 n>2

—T(n) :2[2T(2)+2]+2:4T(2)+4+2:22T(2—nz)+22 +2!

=2iT(§)+2i +2i—1+.“+22 +21

n=2K
; 2k—1T(2)+2k—1 +”.+21

:Zk‘1+2k‘1+...+21:£+n—2:%_2
e-Te s 2
2
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(Strassen) cpwl gl B9, 4w b 95 0 o —Y-4

S il pae NP Gl g el 6 il s TN g 5l G ol s, N g e 55 Oy
Al e O() NN g 5l 53 oy 1 5l 350 Sl ad oy w0l S 2 Nay s2e 8 6l
uij)ﬁl&'l_ﬂ)'«_;f:é‘m.a;&rlqle;-)W&Jui})dfﬂj@bnxnw;uﬁgﬂww\);
25 dal 2 O(N%) s

oAl Y 6005 Al A U S 4 Caad 50 4 Ot 5l 11 (60055 e Sl e

{An AIZMBH Blz}{cn Clz}
Ca1 Co2]  dade 0L &S ol 052w N2 5 s N2 (115 Ly 5o 5 51 pIUS a

Az1 A2 Ba1 Bop

Sl o3 ¥ Ol 13 iy by 45 s Olsie b aS L il ailps N4 Gls o 5l 5
L;L»)'c\_;]ad\)bl.ujsj\bduL;_ifjk{@lj}lfé/\qj@g}})w\ésﬁgj\)%;wuwju
Ailes O(P)

C11=A110B11+ A1 0By
C12=A11 0By +A1200B)
C21=A21 0By +Axp 1B
Co2=A B2+ A B2

2 8
T (n)=8r Dyap —of plogz |=p3
2 4

el g ¥ o Sl s A 5L a9 VL ¥l Ol b ) S L st 2l

Al A3 o Sl mex WA 5 e il 0 Vo 5 S S e 3L (S0 4558 el
.,usda&.x,;@z\/\}yyvg\)g]@/\

R =A.(B,-B,)

P, =(A;*+A,)B,,

P, =(A,+A,)B,

Py =A,(By—Byy)

P = (ALt A,)(B, +By,)

R =(A, = A)(B,; +B,,)

P, =(A;~ A4 (B, +B),)

Chu=R+R-R+kK

C,=PF +FR

Cu=R+hR,

C,=R+R-R-P
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b 795 (R s Y-

Shn S gld 5o B # g5 op SN0 e VT
)w\ e.,\_.iob\bdbj))u‘yb%nbly\x;)jm Uil 6})ﬁ4§ﬁ)lb bX)j}u!jﬂiﬁdu\Ju&{dLaﬁ)b
Sl Bl pule dsls - maS 0s S Iy Coua

J sl (.;wij\
L op eSS Jeolsh s 5 03,8 aalous |y Ll aliols 503 S oy bli a L1, bl S ST 2, onl 2
2313 tlone O(1) 5L s 5 oS i dnlons
o(n2) - (n-1)+(n-2)+....+1
e p-“w)f\“
o [ Aol o 208 Jlste B ol 8 oy e 5 03,5 550 DL X aaiss o | LS il Ol e
Al (G5l e bl ) O(N.10g N) Sl a5 5 gl o sSUl ams 3 45 58
(J 5 e ) 3 022055
S el bl )
St 1y Ll ppm ol o ) AS > 28850 @psea ) (B 1=1,00.,0/D s cas LG N/2 -Y
(pobie
S 1) Ll cpm dhsls o 2SS | 28550 @y ) (O 11,00,y cos L N/2 -7
(el
ol W LB 5 bl 5l ol ol o mes ¥
min ={sy,s5, min{q; } ~max{ p; }}

T(n)=2r (—2)+1:o(n)

H_/

S

(sort ¢S ki)l asd .« 0(nlog n) JS2
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Gmgd shad )3 b o) op K0P i
:(";i)jij\

=S o e 0L X e ol L ol 53 1 as g sl

Gl S 8 oS Sy 5 o o 53 41 Ly Bl e parmn 5 st Ko 8 a3 b e
W&JMMWI’]/Z

Gl e 52550 M55 At 5 95 a3 ol 1 S Bes S 1 ol 5 o s 5 s
-ﬁw&jsibmxjﬁ&

S=min(§,$,)

e Bl 6 035 GBI L s 1 55 11 ) sl 4 el s S
A3 e sdme GG b 55 a5l ey b SIS o3l Olse 0S oS 1y s gl slaas 1S
bl N2 plas Jal b o 50 53 5 a3 65 38 amlie o L5 4L o) 5l Bl 5 238
O(IP) 5Ly ami o 10 5 dils 15 s oKl ol 53 das ot Cly G e N2 5 i G
Jelate 53 1l BLE L P il (o e 45k 3 s 4 a5l Olsiee s L sl
o S 4l 5l ges Sl Lb A asdee wtle Do cpl 4 fates )8 S B ) ol
ISt s b S0 63,5 8 ey s ol Vb S a3l 4 0 3103 S iy 1y s Jast
e LB ) 53 3l bLE sl ST oS Sl Ll 58 Jol= S 5 s 528 Uk 4,
53 adal # L1 OF alools b Labd Cor o 4S50 53 4l o gl 10 5 loal abis 8 Ll 1SS

I

r.rsdﬁa.}l.ﬂ;‘m\W&)lwlﬁxsziubd\oﬁbd)uoﬂﬁé\g.q»ldtj.b43.<.v

sl J(xl = %) 2 (Y = Vo)? aal, 5l sdn 53 sl s (X2,Y2) 5 (X1,Y1)  ahi 53 dhools asG
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T(n) = 2T(2) + 62 = O(n.logn)

(Sl awdtin 55wl slgan, S 5 b —F-f

o 3 e bond 5 A3l ooy (650 sl 4 oS 5a sl oS Lol Sl (slallSs 1ty abos
Al hame Sl gl 4 s 2 T sl

A5 s 1y (6,53 J b s OF 53 S (gl ks A tosl Ao

oy akoin s a5 ) il il VA i Glasls S Glosle akbdir i el x
(A3l ok s Jols Lol @S Jos

i ¥ slad 3 a4 o S S

Pa(X1,y1) Pi: P2y Ps

Q;W\)‘_

Pa(X2,Y2)
ij CMM‘) — p3’ pl’ p2

¢ . | — P2:Ps: P
Ps(X3,Y3) 35 el pre

Qb}:)ﬁ%lﬂbﬁ@bww&)ﬂ\
Jjjw‘)bﬁpj\fg%jjﬁ\c@l)ﬁ%)ﬁﬁj(ﬁ)ﬂﬁ‘w);wl}uﬁjmJJLAQL':AJJJ
.Mbﬁ%*bﬁﬁd)@ﬁ(}@\
Y1
X, ¥, 1>0

X Z Z
s Vs 0 (1) — Ll aimuhlssSenl; 53 S o jasis

‘_;xl.p.,\ﬁg-ggiubyubuﬁh;}eyu 1428

D o(n).c..!

Loy 5o oy bl jasls S8 Zp-“w)ij‘
QMB)JﬁAlJD}CMyq;@M;A ;‘.J}‘o“ob\bdb‘j)‘jQl}Lﬁ—A{CD)AB Ls o)l 9o

o caw D s Sl B s A i 50w s C e 5 (WSIL L il 5 X D 5 C abais s
Dt Condy s s dnb U 5 ties wblie CD 5 AB WISST (Sl b sl 5 S B S A ks

Ailos O(L) Sles a5 m sl w58 55 cnl 315 arlome (VL Ol 53) Coger s o5 55!
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el L s 55 S 03 Sk 05 05 S
Lo s labii (XY) il sl Y ke 5 LT sl X 0le oS o Sl ol s 4 1) Jsze ol 4w
il O(L) a0 gyls i, cpl 1 s A 35 1) oo ks

S8 e 4l 4 o (uudu@p&ﬁaw%ﬁ)g\}:ﬂ@uw;)@jcmﬁ\

e rhoka Jos ab japhli ) S

Shls w55l \uj.g;_.dl;ﬂ@u 35795 S5 ddlp Cdoms b Al i s 555 Al
sl 53 S s 5 s e ala 10 5 A3l V b ol wbl Bl slans 5 S5 s Aile 0(N) 0L

I

Al 63,5 blE aen bols &S Cdes als dr o 5 S (o 5 L 4z ) CoONVEX hull

)}.se.s;)'l_{l)djibuij&i}ﬁ)b«h&jLg;lmdsﬁuzjég\ﬁ»gwmﬁ IS8 s (g 1assS
Aades QLS 1) s ats gy (S a5 edd sl IS as ) 3 LS
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oS st SO bl ds convexhull s, « 1, bl Extreme point
U

Adls 4o N ples el cONVEX hUllensss o 5k 5o

Aol 4l ¥ el Lisconvex hulleass oy e 5

MLCL"}|%_5)Q€.>QL@.<J>‘MJJL‘>SMASMMQ))A&ifbléafu6J~Ac)ja4.1§,~ﬂ

b convex hullss el g Jsl a s 5o alies |~

LS K bl Star shapedsis « Ll asl jxis 1 b 45 5503
g e odss kot S Las of 5l aS s s L :Kernel

=l kernelol Js convex hulls s

Star ;s s5lu0 cowal CaV Cundge 5l B8 Ly ¢l ce¥ S convex hullys : by, ais
Azl axils s Kernel =1 55 o8 550 55 el B8 iy, ¢l oY S shaped

e il e S8 0 S Y Sl Bl IS8
g:,\....a\ ol ebm..uljxjﬁ&lv-)m%dsdb.)s Q";))

convexhullitow o, S
23,80 O3 Lo 3550 i) 5
(Greedy) Graham
(D & C) Shamos¥
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(Convex Hull) cuss pg ddg —0-¢

Graham gz, 581-1-0-¢

ol PL L O 5 oS a1 3L p Y 58 (Sl 48 1) (g3 1l s =)
}w@@fubéuqﬁdww)s‘_;.Jéd\.u\)'wl,w\ﬁsjjdlqwbl.a;j}&b -y
.m&g@l;\iﬁupnuprL@j
ot A e dball 93 L1y s s il 0555 S e s o3 1Bty G 2 5 P2 5 Py
Shadats S & gl b5 oiSis W] andy w1y ) 2050 4ha 55 3 S S ST S

'V':"‘J:"fl?él\)w)j°)l{j5}°u‘-éj"%ﬂ

Procedure Graham
p. — find the point with minimum vy
Sort the other points around(@CW —Polar angle) and call them,p.., g
Push (p1)
Push (p2)
Fori—=3 ton do
While Right (stack [top-1] , stack[top}) Rlo
Pop
Repeat
Push
repeat
End.

Ir:‘i)ji” 53 &3 LS S
e gl das o OLAS Al 3 aS (g IO aS Wil POP & Lﬁf‘Yl{ﬁ)ﬂlﬁ)\f(j e
i s 5 352 PUSHL POP W15 s Lk S 31ty whai 6 15 2l O(N) 4Ly s O(IF)

el O(N ogNn) oz, s e 45,0 10 .ol O(N lOGN) (3L 5 e Sles
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Shamos o, s81-Y-0-¢
S s oo S N2 ol s a8 azs 53 41 bl
35 ol e W5 Cdoes wi gy S S a6l 15 S > 23550 Oy | i 5 s
.ﬁu,aczjclbw
.ﬁu,apbgbaﬁjuﬁclybwg&“
P Js>Co 5 Cr blis 5l assame 53 (el G U213 o2 5 G J515 o2 P i) ST pOC, 31
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Bl (s 1 ol gwwﬁu%w\;ﬁ)ﬂtwwwdlﬁuLej

T(n) = 2T(g) +cn=0(n.logn)
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5 S o ool S S Pl 3w 5 0T 5038 g ol alis Slnl & s o s e B 3
Jle S sl 305 53 S e o Ly ol Ll s Ll 51 e 5 2t o (oS A B 1 S
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L s e Sl Jals s b eldl 0T 5 a8 ool 22y S el 51 Joe G L ko (20 S i
3,5 Ol 1 Ll 5l (g S Bis Ol el 5 L porad ol

RCLEPE)
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ol e JS sl 5l Jols 550 P

f“ WJSO)}:Wi

i S s M

n
Max D" X. P i ol sl 51 Lol 35 035 aihiy 15
i=1

.:fzjz.':.y_.,\iL.J&gdﬁycj}j\ﬁsﬁgw\ASJL..Z-\O))CMW:)UJ Sy bl

n
S
i=1

38 oAbl el e 1 555 0 sl o o1 S 5l (68 i ms
(i=1,...,n)(Xi=0or 1).s,iw gum‘\sr\i S 3l S = X
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:V‘":J..))i'“
Yl uloeS oS (bosas NG i+l ol dle o 5l Jols 55 o 22 GH(Y) -
Lk
MM J5 S e bod w el IS Gl alies 51 Jol 35 n 22 Go(M) Y

(il s Y

(Ll 4215 (63 5 45 3510 3535 o o 4 N1 5D gn(y)_o

el i el G 1Y) Sl el 53 ol e 55 A Sl iy iy Bl e e 4SS Y<O

(gi (v))=—

g (y) = Max{gi+1(y), Pis + gi+1(y_Wi+1)} _¥f

S o W s S0 SS w1 s 1l
L

VY

90(30)

a@oy as)

VRN 7\
02(30) 02(20) @2(18)  gx(5)

/N /D
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function DP_knapsack(W,P,n,M)
fori—0 to M do g[n,i] ~ O repeat
for i—0 to n do g[-,i] - - repeat
for i=n-1 to O
for =0 to m
g[i.j] =max{g[i+1,y],p-1+g[i+1,y-Wi:1] }
repeat
repeat
return g[0,M]
end.

A3l O(MLN) (s Sl Sles 45 50
il s ($2505 DIl 4 Lis O Js col Glddezas alb s VL (.;Uﬂ\ by ad e Sl L e
Ay 58 (pseudo polynomialkides tor as O 4 1 ol wsls oa 22y 58 e 434S S

(APSP)W yous 1y 780 55 dot alims —Y—0

(Al s s 285 55 e alis ol 1S (655 0 W s o 28058 filws azs 51 S (6,05 altes
OIS ) g5 et ot e L5 SS Jsb 05 S I 0T G &S il Pairs Shortest Paths)
il
a1 3,05 L 5,080 K 51 as s ol a ol a1 S oo plaS e g5 0l
G_iwoubruu.uk:n d«:a”.xs&munuQ;lkgj;}.gw.pww,uujscﬁs&
m_-sw,;)j_,cwijgu\ﬁw\kzodﬁ”(A(i,j) =olp) o S dilonn [y e 8l S (o
il o COSH(I,]) Oler o sy o] il ol 5l Lo
sadin Gl O Ll Lol sk 4l s ] a5 e oS S 3 S
iv-”w)g\
A= L N
il 4851 )X Ba K S S8 re bl b usi) N AS e Aa Gl i el D) se (S Jsha
A'(ij)=
<l s
A°(i.j)=cost(i,j)
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Al e VU Db 5 S50 0L 5 le

A(i, ) = min{ A<, ), AL K) + Ak )}

k. .
}Jgﬁww))d))i&kwbj\wwg.J{j&ﬁdl}_}b A (I’J) dls (gl eSS
j\Lﬁ)u)mk-l)-lff)ﬁe,wpuﬂ\,wydtj\cus@ﬁmwlmmz&uk_,jji_,kw

Ll ;55 KoL sl s s S a3 S NERLE K s

(A S S ilos | A(i,§) s b 81 I

PRV RN P R

ot 2303 b OT S 4t oS ol Gy e Oy o, U1 0l ) oy 5550 02, S

procedure APSP_Floyd(cost,n,A)
fori—1ltondo
forj-1tondo
Ali,j] < costli,j]
p[i.,j] -0
repeat
repeat
for k—1tondo
fori-1ltondo
for j-1tondo
Ali,j] = min{AfL[LAILKI+ALKT} - ()
repeat
repeat
repeat
end.

o St ooy adeea PLL] sz oK1 08 0 50l 5 ahor L 1 00 aher YU o, 831 53 ST e A 5
35 5 s o 28U S P e Sl KaS @ Olszee 10 55505 555 1] 51 el 5o
if Afi,k]+A[k,j]<Ali,j] then
Alijl < A[iLK]+ALK,j]

p[i,j] <k
endif

Ll O(Y) W o, I o 45 50 68 ol
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m[2,3] =min{m[ 2,2] + m[3,3] + p1p2ps}=3*5*4=60
m[1,3] =min{m[ 1,1] +m[2,3] +popsps , M 1,2] +m[3,3] + pop2ps}
=min{60+2* 3* 4,30+ 2*5*4}=70
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PoPsPa4 }
=min{35+2*3* 1, 30+20+2*5*1,70+2*4* 1} =41
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t[1,2] = min{t(12) + t(2,2) + vyv,v,} =1+/2 +4/5
t[1,3] = minit( {tl,2)+ (2,3)+vyv,v, =3+4/2+3./5 z 9% &
(12)+t(33)+vvv -2+J§+3J_} s @
=2+42+3/5
t[2,3] = mln{t 2.2)+t(33)+v,v,v,} =3++/5 b
t[3,4] = mln{t( \ )+t(4,4)+v2v3v4} =35
t[2,4] = min{t(2,2) +t(3.4) + v,v,v, = 6+ 2,5
1(2,3) +t(4,4) +v,v3v, = 6+ 245}
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(LCS) &S i ddlis uy o 5 S¥sb -0

02313 (LONgest Common SubsequenCeis Iz 5 cp 5 SVsb i 4 a3 cpl 5o

e 11 p3Y (sleds a5 I

G Ml s oS X w553 e lp ool o5 5 b ot ety sla SIS 51 (o) s cans

WAV VNG

Aeadee QL X b 5 S X ol sy 1) X anty gll 5l pn o oty G 1 X ol iy

Aade OLE X L1 X andy G sl Dol 16~
X :<X1!"'!Xm>
X =<K% >
7 =< 211"'!Zk >

S el Xl s 5 Z s oS s> 5
Oy, mi iy <i, <--<i :0j:ls j<k z; =X

ajig'yj_bds)ﬂw,pdi_mad,ud.;)b S5 MM ladsh @ atiy o3 (959,5 5 dhiaws pl)s
ARl o St s 25

HELXSE )

il Ndsb & oo sMdsb & JolaSY 53 X dlos 5o

Y 5 X S i dlis 5 on s GVsb Jsb i s >

www, DLbart ar. com



wwv. DLbartar.com

(Dynamic Programming)lsso o) lw 4ol gy

il MXN i s T s 5 U Sl esliad il o g w3l el

Clif] = Yj 5 Xi S e dlis 55 on 5 SVsb Jsb -
doal s sy (Sl meoa 3L g et 51 S 85 () €[1,0]=C[0,j]=0 5 D -¥

(il
c[m,n]= > -v
5&5)'[4*19-:‘) -
R S O
max{cfi -1, j].di,j -1}  ‘else

5 g05 65k o3ly 1YL (255801 € sl (MFL)F(NHD) o 5l K 085 5 55 L Ol o

=B 5 Oy aale sy I 5505 Ciigj 5 Gij1 5 Ciedj1 4 3L 4l 1 Gijj O tlns o)

www, DLbart ar. com



wwv. DLbartar.com

(Dynamic Programming)lsso o) lw 4ol gy

::We%:ﬁ)ﬂlﬁ@ﬁj)z

Procedure LCS (X,Y,m,n)
For 0 to m do c[i,0+-0 repeat
For -0 to n do c[0,j]—0 repeat
For +1 to m do
For1 to n do
If x=y; then cl[ij]— 1+c[i-1,j-1], b[i,j] — "'
elsif c[i-1,j] > c[i,j-1] then c[i,jt- c[i-1,j], b[i,j]] — V'
else clij]— c[ij-1], b[i,j] — "
endif
repeat
repeat
end.

Atls O(MN) S Sl 45 50 oS ol 2l

S ol b S ke d) o5 SV sk Ol Ol 5 S e | 23850 ol s Il
procedure print_LCS(X,b,i,))
if 1=0) or (j=0) then return endif
if b[i,j]="y" then
print_LCS(X,b, i-1, j-1)
write (X)
elsif b[i,j]==" then
print_ LCS(X,b,i,j-1)
else
print_ LCS(X,b, i-1,j)
endif
end.

st print_LCS(X,b,m,n); sa L print_LCSw s, o)l Sl s
Lale MHN L ol T oz smin (MyN) L o0, PANE_LCS Ly, Sl b slies o eSS
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g(2,0)=c,, =5
|SIF0=19(80)=c;, =6
g(4,0)=c,, =8
9(2{3) = C,3+C3; =15
9(2{4) =c,, +c,; =18
9(3{2%) =c;, +c,, =18
9(3{4) =c;, +c,, =20
9(4{3) =c,, +c,, =13
9(4{3) =c,;+c;; =15
9(2{34}) =min{c,; +9(3{4}), c,, +9(4{3)} =25

;—W_—/
min

|SIF2=19(3{24) =min{c,, +9(2{4), ¢;, +9(4{2})} =25
9(4{23) =min{c,, +9(2{3), c,5 +9(3{2)} =23

|S|F3= {9(1{2,3,4}) =min{c,, +9(2{34).¢,5 +9(3{24), ¢, +9(4{23)} =35

min
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byb)be.«\_&rdw)ﬁ;_‘b-dwd‘)_@ﬂ)v\sbjw‘oMWxMWLp)béJﬁif

ey Ol 4 50l | SES
procedure BT(A, i, n)
f1—sum(A,n)
if i>n then
if f1= 2 then write(A) endif
else
if f1>2 or 2-f1>n-i then return endif *
Ali] <1
BT(A,i+1,n)
Alil] -0
BT(A,i+1,n)
endif
end.
S S50 BT(ALA) ey L VL w5, ) Sl 3G

ASn e (ol 1-1) e b 0 G A andy gleSG 3l YL U8 s SUM b S

S el s Sl e b s 4 )50 03 45 ASee e 2 (%) L2 et pasiie Lo S
sl 054 3lome A 51 i et il OF Jsl b5 e plosil (Backtrack)_is « ciS5L Jes
53 2 a8 dilos b B odtd jasile gty 3Mad 039 Slme o 5l jreS sdiadlilis OF pas b s 5 il
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oS oo o3l Backtracking i, 5l b aeee Jo (sl b e (M) Sles 550 sl 5,
Procedure perm(A, k, n)
if k=n then
write(A)
else
forick to n do
swap(A[K],A[i])
perm(A,k+1,n)
repeat
endif
end.
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L perm(A,L,Nn) e sosls L3 A LT s LNG L jobe LU il PEMw s, 4yl Sl 3 s S

S sl
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perm(A=abc,k=3,n=3)|

erm(A=abc,k=2,n=

perm(A=acb,k=3,n=3)|

perm(A=bac,k=3,n=3)|

lperm(A=abc k=1,n=3)—>perm(A=bac k=2,n=3)

perm(A=bca,k=3,n=3)|

erm(A=cba,k=3,n=3)|

perm(A=cba,k=2,n=

perm(A=cab k=3,n=3)|
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Procedure Queen(A, k, n)
if k=n then
if test(A,n) then write(A) endif
else
forick to n do
swap(A[KLA[i])
perm(A,k+1,n)
repeat
endif
end.

www, DLbart ar. com



wwv. DLbartar.com

(Backtracking) » ;8 ic (g

function test(A,n)
fori—1ltondo
for j—i+1 to n do
if | A[i] — A[j] | = i-j | then return false endif
repeat
repeat
return true
end.

Al e O(N) Sles a5 0 slls QUEen, , S e

L@JT Jolsd s, 3 aX g2 (59, bE as ¥
(Xl’X2" ...,Xn) Mny\jﬁ 45 yazes 1§35,

X, €X,<....8X
1 2 n:d?_jj;

sl s [y S W KuK b il st abaii N &S ol g sliws 5 adaly Jawe 5 O 2

D ={1,2,2,2,3,3,4,5,5,6,7,7,8,911

:Jke

2T (X0) ks sl Aol L s el oS sl ool g6 4 sazme 51 1 alols o 185l o o o
OL5 0 8 0T G a3l s 0,5 o 53) bl pshasl alas sl L (Xe) ahai oo 5T abislo b 5 p shaols alais
ol 5 e o o ks alal 53 4 Sl 53 nl S a5 b (il alasd OT B pshas LG ons
ol S e bt ol e s 51 (s s 03) B ke BB L1 LG O b5 ol 5 2

m.hv\:ﬁulb\ljdﬁbbu)e.lﬁlcb}vuu\;.ﬁﬁ J}"j"y\jﬁ

www, DLbart ar. com



wwv. DLbartar.com

(Backtracking) » ;8 ic (g

Vol Xe b Xo alols Xe=10 05 15 L

4 ez 3L Ve sde b Sl A sl

\ﬁlﬂXZliXGJXoA.L‘:GX2=1Q:1:J1J§L: (’“}“‘"L”J"‘}"

S5 A5 shael ol by s dsl = 4

pse b Jolh 4o sas

e el ol Aol Ll e W55 (6l
A ngf_: Ol atla ol aelsl b sls aelsl
{0,2,4,7,9,10}:s ,-..

X5 L X2 5 X 5 Xo alools Xs=1 0sls 51 5 L
SA el cpl s ds A=V 5 Y SA

v i Jat Lol 48 e S L VY

e Ll 5d Xg=2 0 x5 5o olad a5 Ld o
A el VLl Xo b O dools 0 L

‘:““:35}?}";}"‘};})?\ S

Ll g Xa=T Oy 350 oo als )
\ L{ﬁlﬂx3l{OTWG QyMLc\z—a

S 357 50 Joolsh g5 ) oS S sl

v
v

ke OLES ) Ol Ko )S ul B a3l e o
e Xa=A O gy 3 5m wlad s

\L_ﬂnﬂx3ggiwbo,>,.x.:b.w

G 332 50 Joolsd 55 ) 4SS dal =

JZQJ*CJ_“}V ASV.:SJA \..L:v. b Aol wﬁbo.);b&b&\ﬁ ij(a)l{j.}jcsjst_éj?- J.p(j.% Cjw

il ol ol el N1 6 Uyl ol alols )

www, DLbart ar. com



wwv. DLbartar.com

(Backtracking) » ;8 ic (g

il o alol ol ps3 35 L ST Ll Aol =Y
Ul))lsdljm;sdaa_ébJ.p\jéc\.:«jwj\M&\Jﬁﬁbkwhﬁlﬁéd‘wbﬁd}fﬁ)sj

oeddoe aalsl 5 (6 S0s ali 5035 olab | el olocal Lzl 1) s 555 Jool 43 g yoma 53 Slakols S|
1ast . O(f) oSNl Gl las o 4G

www, DLbart ar. com



wwv. DLbartar.com

(Branch & Bound) Ldsw g obaddl Jg,-V

Oﬁ\.w\gb_u,\}j@ug,\ib,;jgu;;;\uzwCu.«{wbmgigwd\,;séﬁ>&”
clab s oVl blas 5, Kde By, G o s ol 0 Sl edipn Jy Ladda o8 Sy SO S,
Dsldte s ¢ 5wy il by pd ) 3o els S8 aies 3 a8 b bl s 5 e s DI
Kl ey I I S (ol
13503 3y A 5w ld gy 53 SR B e sdes Sl 4
sels iy 55 s st i (DFS) Uil Gee &) ey Sl (sliad s 5 Sde gy 55 -)
Gy s pie bl ol 3w a0 Ll 51 e 9 3 5e il led 0 S 0105 % 4 Tl d>
255 b 53 (BFS) sy ssmier b G 1 0T Ols2e (g3~
LgLAA;'—LiLgl?u.Ujbjlﬁ&ﬁf}lda)lzaﬁjom;jwcbgﬁi.\;—;o’-uui)));
wa'U‘b“)gﬁ—wﬁﬁ"}ﬁééﬂ:’bL““?'u(’}}‘é’fﬁJWLSJ;%WJ’&ﬁ
S 3 Solme e 3 SKde iy 53 4l das
S L Ol f 3 5 Sl Jor 5 alad e 3 Side i) b amglie 3 d 5 Sl B,
S e ol 3l Ol W 5l 6t Jleis & glasls calins | s 5 1S

2 S orl e 2leen ) SN &Ll 4 Jl-

b)f 0,9 e.,\:..':.‘,} -\-Vv

.ﬁj‘bﬁ_ﬁﬂéjfe)jéom‘jjﬁMd\ﬂb‘)&uﬁ&gL;.ij)ﬁ\)lgﬁqwl)b

_ (n-1)! _
Sla,ss slds g o UILS SO s 5 sdels glayos sl Jbhogr U1 S S 5o
(n-1)!

lowd 20 Sshals

www, DLbart ar. com



wwv. DLbartar.com

(Branch & Bound) u_uéd 5 oleisl @y

o 0 LIS s atbals Has o el S 0 S I 1l

R ULY 3 gd>es CU

f(G) =%Z{c(u,v)+c(v,w): (u,v),(v,w) are two least cost edges adjacent to vertex v}
viv

e | oty 528 10 el 63,8 Ol |y dzas ol O 4 sloes a5 s o 1S L AL 53l

g Dbl 5 1lS g 953 Jﬁjzgisjj‘lfl{@b)lma.“ﬂ@}aﬁé)};ﬁ

www, DLbart ar. com



www. DLbartar.com
(Branch & Bound) u_uéd 5 oleisl @y
il e s K a IS Sl s W0 b 813 gl oV glas et

L.b)jb 4_‘{_15

abed: ),(_ abed @ @
(oo D Caver
»sac,ab sy« el maly
aesad sl gl ;s 03—
Ll axdls 3 g g Al gl

332 e 9355 Aplonn 5 oty 3 ¢ game S o OLREH 1 wuza o meS UL Y ol el SIS S
AT el el e S (sl 38 2eS B 0iS p e
o) o

35/2=17/5

www, DLbart ar. com



wwv. DLbartar.com

(Branch & Bound) u_uéd 5 oleisl @y

S eS Jlde lls o Conw 4L 05

WQJ.:A aslsl |y [_ﬂw

ab,ac,ad,ae
205

ab,ac,ad,ae
21

Dlie shls culy Camw a2l 057

(..:.a.x._.aubll)ﬂc,.«\é);é

ac ,ab,ad ,ae

18.5

- SR ‘
S S ldde 113 o e 4L 5] acebd,23
o 5 Sl e eads sl | 0T o R A S PARE PP PRUN AR

L S5 gle arls S YY) e Y 2554

jldd_u»upmcwowww
aalsl 2eS Clgr Al 4 | e 2SO

"

S 535,808 Jsd el 2aS YY) 5l 0
U\J_L;,Jizz}?)gi;,l,ks‘;\bu

Sl 3l 355 O 5 8L e asls

N Ll

0,5 8 i) alows 4dy b
@uejjgiug)j\wﬁé@wwuﬂsp,\ip,\.;wu@.;wﬁ‘«semgjwcuwuﬁ
Aalt sy oS e sbee b ity w6 e dydr Japl 5 005 Sl L Ks Oly 43,5 aloes Tadomea

>4

S OAS dedga gl I Ll o Gy a1 2aS L Jthala 5 2 el LBl B 4y opl 85
Lii)ej_fUszléQ)usu{b\bﬂ\fbdb‘)}ﬁ)lbé@lﬁb}ﬁj\&ﬁsw&ﬁbQYb—dLAéJS
S S Sty b et sl 1 05 0 58 58 s 8 53 i S 2 B s (3 20515 S
oSon @3 5 OF (5l b iy (sla o0 S S (350 )

www, DLbart ar. com



www, DLbart ar. com
(Branch & Bound) u_uéd 5 oleisl @y

s 1,1 Backtrakingslaes , S L sls Sl 45 bl 5 Branch & Boundsta s ;5830 s
Al 55 (6 reS aBly Ol
BEERAl rLASJ_ipsj_fficuij))sdgbﬁ,uﬁwbugﬂb'u”:\‘k&é'}lb&w&@;’-,:ﬁ:«:&i

A gous tSJ.. 6\.&4&}«"uﬁj g -Y-v

Qﬁ‘ﬁ-r-:j‘-’;;-:‘-’;s“j\)‘g:jl? ("U*))'Q‘ Ol 8l Ol yie > 5 4l ooy g oS ¢ sl 0L 4 Il
.upJ.&.:,,)\m;,TL;L.M&M‘«s@\u;jpww@jlé\@wﬁjw;t,\ﬁg“m
SIS EBY

S:{Sly SZ! ey $} A€ gasmo

M u.b_}J,iADJS«

X={X 1, X2, ..., X}
xi=0L1l (Ki<n)

D %.§=M
i=1

.MLSJNSQ\)TJJL&IU)}

oS 3 gdses GU
K-1 5 X )l jobe a5 a8 (55 bt 0L 15 S 55 bl ol bl e b Sl X all obe
2oLl sy Xk v Xl geae el K 00 jasiiin 4 G 5 Ul ol el Xkl om jaie oyl
A el e Ul als 0T 555 013 5 bl glatls s ST K0s Dby Bl 13 05l

g alad axls AL

www, DLbart ar. com



wwv. DLbartar.com

(Branch & Bound) u_uéd 5 oleisl @y

k-1
DS FSEM (S ok ta sasme o) o)

i=1

k n

-1
XS+ §2M -
i=k

i=1

035 SISl Ay ilol s Clitl 0S5 o (5 pobie 035 ¢ gamme ST 48 Ll o s ol oS 0l 1) b2
aalsl o el i K aie 51 gum jolie O35 ditees @35m0 jole Ogx 35 220 M Sligie e

r.:ﬁbdw
JSQ)} 6‘4.9\...9‘44 Llolds ubﬁb‘ Q,SLT é\ngf.aL& d)_} Cjw J§\ 4\5-’\.».:?[4& L,\.lb.ﬁ UJ»‘ RULY QL:J BRI .19}&

o3 g el g ey o8 Ml 4 1S sl puslis alas ST il Mlde 51 208 oile 3L ulis

:Jle

S ={7,10,12,13,15,3¢

M=30
n=6

J a0 b ot bl ole 035 ¢ same S
mmdﬁfma.?db):bidj)édfm:K

A K o Sl slaes 3a g sama o

www, DLbart ar. com



wwv. DLbartar.com

(Branch & Bound) u_uéd 5 oleisl @y

m&fﬁﬂ)@)}«wbm&&)))(bﬁﬂ&

s| k|

A v

lelsr 4ty & 5L D50 2

asalsl Aol 5o b astls ol

L g esls

v

l;)_.ib.(j\f}a}\f..\;&:b«_j H H
> b 4l v

¥ byt L Gl ke s«
Spi g Sl S s

> g s sl

X=(1,1,0,1,0,0) Sl

Adlae e QAL O] edias olas Ao 3de 5 e DA ;.;Gr.:.ll sdkasOlEl s s s G osde asS$
il O(2Y) s S Sl a5 14

www, DLbart ar. com



wwv. DLbartar.com

Slewlows S dzes —A

" o0 ey

:m.a,tﬁﬁa()\;.éijx:,\;a-\,u;_l.f_)'l;ﬁ&wjufsuﬁwjljjwd,\gmsgubqalﬁ
.mpuupd\)uwﬁb;ASL;:W;LS;MJ:M
J_:st)u_aﬁj\qu_fwnwg,wum wo i LT 4l jaseds ol (o0 gols 055 2l S il
2 s e (6 S el s St L

3153 gy ke i Olo3 b palad 25 S G T (610 4 (6 S el fils 4 goma (P 0S

15 3 gy laherr iz Ole3 b pald i s S SG T (612 oS (S el il a0 goime NP IS

s

PIREVIFPI P PICY

2L s oot 5 Jeld (B ke ety S Sl el

G S 03 Ner il

Lzea P oS 5 S

s

AT 03 e et

2L s ol 5 Jeld (B ke ;) S Sl el
R

Gl iy ol e 51 s o nd S s 53 Lol 35 o 2 LTSl Laieis
Solns Ceand 55 fazme 45 5 S 5l (6l 68 4 a3 53 4 Ul ) (D5 e 45 gemee S aS) e
5 2n 42512 PARTITION o & alis (oDt

°>\>JJ—“[“.,H‘){OTJ~9U-“Cwébsugg“jwfgj&ub}ﬂw e S 53 Ol g 4] s
(5 pie aliz Sum of Subseftugw@\)mpm ol

u_xla}r:i)jiﬂd\di....a(_;\f_jflQﬁ.PDNPMJQ:QQQMLﬁA};NPQL;MP&MJA:A;Q

.aﬁ,ﬁ;ﬁﬁ&wﬂ;bﬁ)ﬁwm&ﬂmpmt;sﬁjd\wk

www, DLbart ar. com



wwv. DLbartar.com

obiwls S

.s)lnﬁ}}ggi&w,;‘&wmﬁ

At NP 4 Glase &8 ol oas oo a5 Ll o(intractable) = o il

& SHADp B) syive bt Boas (o adesr i 0o 03 A daes o0 S L5 L (Reduce) sl
Sl S K Ol e s a S s A gl ey Sl gl e i Ol 5 Ol LB Gl 2, S

D5a A Gl i €500 gl Ol S e gl e i Oleg 3 Bl dies 500 Kl

:Jle

Sortingd, Convex Hull
PARTITION [0, Sum of Subset

pjﬁjziﬁjﬁﬁ&jjn sl s X wubdzj”;l,\;\:gwmﬁv;wjfj\hwy“;,\;no:;gf
X 5 oS ol Sl LB Sl [y s 1 o iy Sl S a5 53 1, X e Y e Ol s
MQ}\J\J&‘eMQﬁUJﬂMﬁLSJJLLL

:Jle

.x_:&j:d|ﬁﬁ)jﬁ\w%6>;¢ulgl%gwmﬁq@ugfm;»ﬁ&u&&;\m&;
O(N. 10g N)3l S Oloj 4o 1) s atw s Olst ST 0 Jlilee O(N. 10G N)OLes g1y Codoes axen sy
e O Sl (S pl S Sl s OGIO(N. 10g NI 2eS J3 a 3le S n e 5 S W8

e QN 10g N) Sl 5 s (gl anlie Glga, S Jav 5 300 N 550

NP-Complete ...
ALCONP

[BONPC |Ba A
:Jle

ADNPC{

ije)‘jb e,\;.ibé Alim.a

PARTITION 4.

SIS 55 Gskele 53 5z pde by 2 gy alis
Sum of Subsett....

(Ruler Folding)_:s L 03 S 6 i

www, DLbart ar. com



wwv. DLbartar.com

obiwls S

)lsb)'jdlﬁ&ﬁkdjquwgsﬁ\%m
Lz.s NP-Complete Lo»

Q:SBOA;UM—\—A

Y uJ}J_?J:dj_bj.)‘}«&wJ)}JJ‘}Z:&bc)gﬁﬁﬁ)\)did_j)j‘}—ﬂuébtwLbe)kﬂ&
C,v.«:\}\bd})ﬁ%ﬁ)gw‘ob;l;)\yudjbJJ,BEU)SLJMMLM\)\)A})J
% Y ) q :Jle

—o o ™

(PARTITION) 513l dlius —Y—A

Cj-W‘*SC«M‘ Sl 0S4 Cand 53 4 48 sazme 1B Gla 5 Sl 0l 0315 31l Slas same aiee (ol 2
.JJ[{LSJLMA.&M}JJ@U&
(OLS laay )il LSS slad b (glyls oS (glosmet 4y pii )l aliee 35 de gamme (63559 L idlie

www, DLbart ar. com



wwv. DLbartar.com

Gl il 1,8 53 K Jsh (6 e 055 1y s @0 s B 4o oo G 131 s oS 2l 2l
Il I eSCn 1,5 1 g JL 5o <=1i )rti-l s el oy ML (Gl oS slecs 1SS
03,5 Iy Jlo dilon ol b a3 5l ghls pg3 L 5 ek a3l sltel as yazea S fli s 43 gl
Sl I sl g OLSS pgame b Cand 55 4 ad ) asgazme S5 4 e SIS nl 55 i J b w0 (6 e
Al B s ge SN e a5 ge s 53 (Gday ey 4 ey o 1l Gl L bl ols

B A Sl e O 53 s el 5 S 1S 3L {3,1,7,9} we s 5131 Gs oS 55
S o b Ae dsb

v !

)
ONO

- nY -9

il 0l 0303 OLES 3 5 LT 5l S S 503 355 i 4 pa b s 50

Y v

000 @

=) -4

il {1,9} 5{3,7} 4 531 LB as gans b S i Ol g

ok

Azl JLol nourollah@cic.aut.ac.if. sl 4 1 Clas 3 5 o g0 VS pitiaiial o aS

)

www, DLbart ar. com



wwv. DLbartar.com

G. Brassard and P. Bratley, "Fundamentals of Algorithmic", Prentice-
Hall, 1996.

Mark de Berg, Marc van Kreveld, Mark Overmars, and Otfried
Schwarzkopf, "Computational Geometry: Algorithms and
Applications"”, SpringerVerlag, 1997.

T. H. Corman, C. E. Leiserson, R. L. Rivest, and C. Stein,
“Introduction to Algorithms", MIT Press and McGraw-Hill, 2001.

E. Horowitz, S. Sahni, S. Rajasekaran, "Fundamentals of Computer
Algorithms", Computer Science Press, 1996.

O'Rourke, Joseph, "Computational Geometry in C", Cambridge
University Press, Cambridge, UK, 1993.

Preparata, F. P. and M. |. Shamos, "Computational Geometry: An
Introduction”, Spinger-Verlag, New York, 1985.

www.DLbartar.com

www, DLbart ar. com



