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k< X[]
i—j-1
while x[i]>k and >0 do
X[i+1] « X[i]
i —i-1
repeat
X[i+1] < k
repeat
Sl pll e 3 (sl Jo5 ] pole) Conds p s 3 VU o) S0 oS ol dlamdle LB ol 4

o) Cans p g 55 5 do M\,;O(nz) Sl e LIs 1 5t bl alin -1 ol | e

S5 11 5 taen ool oL e b aslin oS0 gl e 5l 40 ] el e 3 (A3 (g3 pmm 15 51 T
3 emimen 13 alp O(P) e a0 Slols 53 asia slar 2 sS1 cl 35 sl O(N) e w55
Laln 3353 (3 3l 50 1 0T 38 o 3L (6503 D)o Dlsin 1y (3 (S3le 5 50 1SS
ol gl oo L;)Jjﬂiﬂ.«rkzal@pﬁ Corio b g (’\j s Jee 035 g Lg\ﬁMJM&T):AS

(Merge Sort) st gilw i, ﬁuﬂ‘—"—\—\

p:—s@fdg\-*’.‘bui@ﬁjmswﬁjﬁﬁb”M;ﬁ\)ﬁ;‘-{ubﬁ\v\"}‘d‘”wﬁ\
A dal st 3 e slel e gamme IS oSST 558 5 5 ale 4 oS plesl sl 68 4 ) ol
el o et a3 ) R e A 0w adl Sl 03ls 055 el e Ay ol 02
e U Laced o5 S Ll oS o e oa LLET O3 S plosl 5 035 (5 e 5 50 58 sla 4 yome
L e SO Ko S o 53 o1 558 S Lol o ol shas S o3 b Saums o plonil Slej
il sl i3 55 a0t o po 4 oy S R ol (oS o Jas (23550 Sspo a5 03 S plisl
.>J§ﬁ¢¢...*:3;)>;g_,3fqdij\fﬁgéumbﬂ,\gjﬁl
Sl esls by Oy gl 8 s
oS e (oss wen) METQE SOM s, a1 e osls Ul aes
oS S5 e (s, een) MeETge Soryj)@\,uu\spgw
Mbgﬁf‘}aﬁb-é\sus(:b)‘d\M;M‘JAJ»&MJAW)J
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 | < u then
Rvot — A[l]
i
j-u;
repeat
Do i «i+ 1 until A[i] > pivot
Doj «j- 1 until A[j] < pivot
Ifi <jthen
Swap(Al[i], Ali])
Endif
Until i j
Swap(A[l], All])
Quick_Sort(A, I, j- 1)
Quick_Sort(A,j+ 1, u)
endif
End.
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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 ZA()) then
exit
else
Alji2]) - AG)
J=27%]
endif
repeat
A(j/2]) —item
end.




ProcedurdHeapify(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
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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
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f(n) =0(g(n))
f(n) =Q(g(n)

f(n)=0(g(n) - {

n=n,
9

olis s gl 4 Al axdls 3 e b s Cenl S1 ki 5 ST f(N)D0(Q(N)) i

ails
oty

Onz=n, |f () Kc.|lgn)|
S e 5 6 S 55 4 Ol 1500l
f(n)
g(n)

f(n)=o(g(n)) < lim,_,

wils MEMsle e gl a8 AEL s 5 N, b, et S ka5 31 f(N)Ow(g(n)) :es =

Onzn, |f @)Pc.|gn)]
3,5 (i a5 650 4S8 W Olgte | W sles
f

F(n) =ag(n) - lim, W =
(n)

:s;ggﬁ;%wo\ﬁbja&apwﬁpbgjf@updgt,,uémuwuﬂ;ax
f(n)=0(g(n)) = asb
f(n) =o(g(n)) a<b
f(n)=Q(g(n) azb
f(n) =a(g(n)) a>b
f(n)=06(g(n) = a=b

2" £0(2")




-ukf:ﬂp%)j—ﬁ\@b;ﬁf;@j@b;ﬁfv\eWLéﬁﬁW‘LS‘J‘J('%JJQ‘&LFJBJ:X’J
&o&?ﬁbdmA(n)Lhwﬁﬁdl}))\)d)})}nb&)jﬁ\&))‘wb)@)&)\ﬁ}‘@ﬁ‘
:,L.':L.:Aﬂ)'c;),w.Jawﬂdbm)ﬂw.x{c,.@?mu@b
A(n)ZZP(i).F(i)
i0s
)bJ_Eb)H)):_w))\JS: )‘J}.&F(I)}r\l C,JL?—QJ\.)C) JL&‘P(I)“L&M QYL}-&MSQT)JG\S
Al ol I

sl s sl 53 ) () el gzees 1SS slias o 520 e
Procedure max (A,n,j)
=1
for =2 to n do
if A()>A() then
Fi *)
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.
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Function BinarySearch( A, n, x)
low ~ 1
high—n
while longhigh 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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function f(n)
if n<2 then
return n
else
return f(n-1)+f(n-2)
end if
end.
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function  Greedy(A,n)
solution — [
for +1 to n do
x- select (A)
if feasible(x,solution) then
solutiorr union (solution,x)
endif
repeat
return solution

(Knapsack) .S b oslw iy sS dlaw V-1

S a il sl 0303 (83555 Ol sie 4 Ciline bl 5l aeS N slies a5 Sl )y (55 aies 0l
sl coiiia s 1 elis| ) Ol das iy S SO L asied ol asido 5 5m 5 O35 Sl
358wy dlols 35 oS Cl Gl6 S 4 i S s gl Osls 13 5 b

HELXPE)

b S slus N

ol s I8 Sl 5l Jols 55 P

(s)l’im.:SJSOj;:Wi

o S s M

n
Max D X Py n ool sl 5l ol 3y 035 ity 13
i=1

jﬁ)bﬂ\)wrﬁj\ﬁfﬁﬁ.,\_..':L._):.‘ijllﬁjwlj;iﬁ&iﬁdﬁgjjjlﬁdj)u@mgjj

n
S
i=1

n

ZXiWi <M

i=1

S I3 bl el e s 555 0 Sl o ol 4S5l (g oS i s >




(Greedy)sia ~ s

(izl,...,n)(Oins1).>f:¢yu;;t4sr\i S 3l g S = X
OSes 3 gms (H95 L 5 055 S5m0 s s annS OBl a8 5l 0L Ol 2 sldlie Lo 5t ol
g 55 S e anS Ll oS Sl ) 68w ang o ol 10 5 135 S ag Ol 4 e
3 S ol olasss
e fo et e iSOl L Sl s e S aleme | plal 1 LS S ) ol s g a5 L s ol g Jel
Gl e 0T 51 (S g il 53 315 L e sl Lab 2l S S able S Ol
oS

AP, xf
T B s RO ST PN R NP WY

Al Ll kS 58 35 op i lal b (5 e el 035 Greedy- knapsacks , S s

w‘e“dbﬁ))bjbh)jd&))ﬁ‘ (J.JL:AX ‘U“be(I ‘U..()b Xi)'OSXi <1 aJLwL;Lig:‘\JJSJJ

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 . - .
Get node(T) 503,5 Gd 1y 0 03,5 1y 1) Jlids op 2eS cd s deast(L) s,
Lchild(T)— least(L) il S e 15 ]
Rchild(T)— least(L)
Cost(T)— cost(Lchild(T))+cost(Rchild(T))
Insert(L,T)
Repeat
Return least(L)
end .
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Procedure kruskal
T — O
While (|T|<n-1)and (|E|0) do
Select edge e from E with minimum cog
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.
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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 thawwand Vv1Tv
if there is no any such edge the sl Bon (il 5 230 Tvdals o iy se db il ol
exit AL dises Lo ool Gl S48 0550 )l ) s 2 a0
endif
add eto T
add v to Tv
repeat
if |T|<n-1 then write (‘'no spanning tree’) endif
end.
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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
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\ do
if dist (u) +cost (u,w) <dist (w) then
dist (w)— dist (u) + cost (u,w)
pw]— u
end if
repeat
repeat
end.
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Procedrre Activity_selector (A, S, F, n)
A— {1}
j=1
for i—2 ton do
if §=F then
A — AD({}
i
endif
repeat
end.
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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.
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Procedire MinMax(A, |, u, min, max)
if I=u then
min— A(l)
max- A(l)
elsif I+1=u then
if A(lN<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, I, mid, min1, max1)
call MinMax(A, |, mid+1, min2, max2)
if minl<min2 then
min-minl
else
min-min2
endif
if max1>max2 then
max- max1
else
max- max2
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—”2)+ 22 401

:2‘T(§)+ 2+2 4427421

n=2%
; 2k—1T(2)+ 2k—1 +”_+21

:z(j+2k‘1+...+21:2+n—2:3_2n—2
n k-2
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Procedure Graham
p. — find the point with minimum y
Sort the other points around(@CW —Polar angle) and call them,p.., g
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repeat
End.
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function DP_knapsack(W,P,n,M)
fori—~0 to M do g[n,i] -0 repeat
fori—0to ndo g[-,i] «x repeat
for i=n-1 to O
for =0 to m
gli.j] =max{g[i+1,y],p-1+g[i+1,y-Wi:1] }
repeat
repeat
return g[0,M]
end.
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procedure APSP_Floyd(cost,n,A)
fori<ltondo
forj~1tondo
Ali,j] < cost][i,j]
p[i.j] -0
repeat
repeat
fork—1tondo
fori<ltondo
forj-1tondo
Alijl —min{Afi,[LAlLKI+ALKT} - ()
repeat
repeat
repeat
end.
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if Afi,k]+A[K,j]<A[i,j] then
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p[i,j] <k
endif
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My2+3)* M(ae5)* Mass4)* Maar 1)
Po=2, P1=3, P2=5, ps=4, ps=1

m[ 1,2] =min{m[ 1,1] + m[ 2,2] + pop1p2}=2*3*5=30
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
m[3,4] =min{m[ 3,3] +m[4,4] +pzpsps }=20
m[ 214] =mi n{ m[ 212] + m[ 3’4] +P1P2P4 , m[ 2’3] + m[ 4’4] + p1p3p4}
=min{20+3*5*1,60+3*4*1}=35
m[ 1,4] =min{m[ 1,1] + m[ 2,4] + pop1ps , M[1,2] + M 3,4] + pop2ps, M 1,3] + mM[4,4] +
PoPsPa }
=min{35+2*3* 1, 30+20+2*5*1,70+2*4* 1}=41

sdeal oy Sl S bl g Sl 45 35 S5 b o an Ge b 03550 Sy sl eSS
5 Jlie ol 4 il ool s 35+2*3FL 035 weS bl w4 YL Jle 3 ¥ Ol Jls (gl ol
ks LML M g g Ol 55 S 10 1, My Tl b 10 5 et M[L,1]4+m[2,4]+@P1Ps oles
o drloms M[2,2]+M[3,4]4AP2D4 55, 51 555 55 M[2,4] 55 s oo 531 e il 53 0l 5 2550
)y iy 5 A b e 35S o Mo s s es sl ety L M3 Mg g Ol il L 1 5 e

(Ma) * ((M2) * ((M3) * (M4) ) )

Cds ald K> aog by Eie —0-0

e s S a5 LI 2o 0T Gl Olsiee by 3l asl iy ooy & Jr o s 51 s SO
OF d iy s alias ol 0l 4 0581 550 ol e als i S ange (triangulation) s e
J.JL:AVO,V]_,...,VnQ)ijijj)Aqu\N6&L&n+1&f‘)\wbn+1¢)wdb})_}

.;;;wm@iwsdlaﬁgwxag&w:ge»




(Dynamic Programming)Lssy o)l 4ol gy

q_inJVi,Vj,Vk Elie s Oloa LiVi,Vj,Vk Clie 4y Oy g | W(i,j,k) o] r.:)_)jill <l g3

ip-”w)g

2312 b b aalp e ¥l L il s 4
Vi, Viy s M s s sy Slie w38 28 =)
e tfi,i+1]=0 —¥
tf1,n] = ol -7
(S ke, -f

tfi,j]=minft[i k]+t[k +1j]+w (v v, v, )}

i<k <j

Ay 3 b 4 020 (52 Cilia

A (b 40 000 ooy Gl Vi

VkJ_ZALs_MubVJ l._3V|.:|_ uﬂj.j)&:.@;dy\awﬁ@jbjésw‘oﬁwf Q)J"pgﬂ,‘)“w":‘fJL’«h‘b
Vjqu)VkuVi-lW}Q\o@bﬁ&ﬂé#QTQVj jlv.ajvi_lj\v.adajl::ﬁj
= 1V uvi_l&ﬁw}:”u%pdlkﬁw;%L;lﬁa\ﬁu{.memd@w%a,w

B

SUS glucdin i 0 S LYL fss a0 )y 3 kst il

ff 12= mift(1)+t(22)+ vy} = 142 ++5
t[ li]3= mir{t(].,2)+t(2,3)+vov2v3 = 3+4/2+3/5 2z O V3

t(1,2) +(33) +v,v,v, = 2+/2+ 3\/3} % @

= 2+4/2+3/5
t[ 23= mift(22) +t(33) +v,v,v,} =3++/5 V5
t[ 34= midt(33 +t(44)+v,v,v,}=3/5
t[ 24= mift(22)+t(34)+vy,v, = 6+ 2/5

t(23+t(44)+vy,v, = 6+ 2@}




v (Dynamic Programming)Lssy o)l 4ol gy

t[ 14= mift(1)+t(24)+vovy, = 8+ 2/2+ 25 |
(19 +t(34)+vv,v, = 4+ 4/5+242
t(13 +t(44)+v,vv, } = 4+ 2/2+ 45

(LCS) &S i ddlis uj o 5 S¥sb -0
2313 = (LONgest Common SubsequenCe—ts allis 5 cp 5 SVsb 4l 4 Cand (0l 5o
ek S0 e 5Y sledy 25 I
G Ml s e X w553 e lp ol (o5 5 b ot ity sla SIS 51 (o) s can
WAV VNG
Aeadee OLE X b 5 S X ol sy 1) X anty gll 5 pn o oty G 1 X ol 0
Aadee DL X L1 X andy G sl Dol 16~
X :<x1’...’xm>
X =<K% >
7 =< 211"'!Zk >

S el Xl s 5 Z o oS s> 5
Oy iy iy <i, <--<ip :0j:1< j<k z; =X

O{J—SL;YJ_L;)QJijJ{MJJJd.J)lJ S5 MM ladsh @ atiy o3 (955,5 5 dhiaws pl)s
ARl o St s 25

HEL XY

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

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




(Dynamic Programming)Lssy o) lw 4ol gy

sl MU s T S5 s @b Sl eslial alis ol o g el Jomely S
il b 3l aalp o ¥ 4 il Bl s s
Clif] = Y 5 Xi S 2t s 5 05 Vs Job )
doal s sy (Sl meoa 3L g et 51 S 85 () C[1,0]=C[0,j]=0 5 D -¥
(il

c[m,n]= > -v

(iS5l ek, ¥

B e I
W maxqqiL 0 i j4] ese

5 ge5 63k o3ly L VL 02,5801 € sl (MFL)*(NHL) o 5l K 088 5 55 b Ol ol w0

J=B 5 S ar aale sy I 5515 Ciigj 5 Gij1 5 Ciedj1 4 5L 4l 1 Gijj O tlns o)

il ||




(Dynamic Programming)Lssy o) lw 4ol gy

::Mov\{zﬁjﬂlﬁ@ﬂjﬁ

Procedure LCS (X,Y,m,n)
For i-O to m do cli,0] & repeat
For 0 to n do c[0,j] © repeat
For i1 to m do
For *14 to n do
If x=y; then c[ij] —1+cli-1,j-1], b[i,j] — "
elsif c[i-1,j] > c[i,j-1] then c[i,j] <€[i-1,j] , b[i,j]] — V'
else c[ij] <¢[i,j-1], b[i,j] — "
endif
repeat
repeat
end.
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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.
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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)
Ali] <0
BT(A,i+1,n)
endif
end.
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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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ProedureQueen(A, k, n)
if k=n then
if test(A,n) then write(A) endif
else
forick to n do
swap(A[KLAli])
perm(A,k+1,n)
repeat
endif
end.
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function test(A,n)
fori—1ltondo
forj—i+1ltondo
if | A[i] — A[j] | = i-j | then return false endif
repeat
repeat
return true
end.
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