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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
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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
Doj «j- 1 until A[j] < pivot
If i <jthen
Swap(A[i], All])
Endif
Until i j
Swap(A[l], Al])
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.
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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
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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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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
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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 Pl 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) 503,8 Gd 1y 0 03,5 1y 1) Jlids op a8 cd 3 de@ast(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 Ja iy se db il ol
exit AL dises Lo ol Gl S48 055 )l Ay ) 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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Procedure 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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Procedure MinMax(A, I, 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, |, mid, minl, 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.

n=1
1-(n) :‘7 ﬁ n=2
L2T(§)+2 n>2

—T(n)= 2[2T(2)+ 2]+ 2= 4T(2)+ 4+ 2= 22T(2—”2)+ 22 4 b

:2‘T(§)+ 2+2 442742}

n=2K
= 2T (@ 244 2

:z(j+2k‘1+...+21:2+n—2:3_2n—2
n -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
Push (p1)
Push (p2)
Fori—=3 ton do
While Right (stack [top-1] , stack[top}) Rlo
Pop
Repeat
Push
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—1ltondo
forj-1tondo
Ali,j] —costli,j]
p[i.j] -0
repeat
repeat
fork<1tondo
foric1tondo
forj-1tondo
Alijl —min{Afi,[LAlLKI+ALKT} - ()
repeat
repeat
repeat
end.
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if Afi,k]+A[k,j]<Ali,j] then
Afi,j] < AJiK]+ALK,j]

p[i,j] <k
endif
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Procedure LCS (X,Y,m,n)
For 0 to m do cli,0] & repeat
For -0 to n do c[0,j] © repeat
For +1 to m do
For1 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.
2,8 S50 BT(ALA) & emy L VL w5, ad ) Sl 3G
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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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perm(A=abc,k=3,n=3)|

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

perm(A=acb,k=3,n=3)|
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lperm(A=abc k=1,n=3)—>perm(A=bac,k=2,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[KLAi])
perm(A,k+1,n)
repeat
endif
end.
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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.
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