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For j— 2tondo
ke X[j]
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]
i
j-u;
repeat
Do i~ i+ 1 until A[i] > pivot
Do j~ j- 1 until A[j] < pivot
If i <jthen
Swap(A[i], Afj])
Endif
Until i>j
Swap(A[l], Ali])
Quick_Sort(A, 1, 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=A(j) then
exit
else
ALj/2]) - AG)
J=27
endif
repeat
A(j/2]) — item
end.

Procedure Heapify(A, n)
fori— Li/2]to 1 do
call adjust(A,i,n)
repeat
end.
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Procedure Heapify2(A, n)
fori— 2tondo
call insert(A, Ali], 1)
repeat
end.
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Procedure HeapSort(A, n)
call Heapify(A,n)
fori—nto 2 do

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
DFES(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
i *)
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 lowshigh 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)
endif
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

it w(i) >cu then i PSSl e 12U, M b2 S
(feasibility) Exit
endif
xi —1
cu — cu-w(i)
repeat
x(i) — cu/w(i)
end
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Function construct_tree(L,n)
Fori-1to n-1 do i
Get node(T) 503,85 Gl 1y Ol o3, S g 1y Sl o 1 2aS oo s deast(L) s,
Lchild(T)— least(L)
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 — 0O
While (|T|<n-1)and (|E|O) do
Select edge e from E with minimum co
Delete e from E
If e does not create a cycle in T then
adde toT
endif
repeat
if IT| <n-1 then write ('no spanning Treeryif
end.
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Procdure prim(v,E,T)
T—0O
Tv—{1}
While |T|<n-1 do
Select e= (u,v) with minimum co$tom E such thatlUTv and V1Tv
if thzz(eitis no any such edge the U K s LTV s s a0 Jb ol S
endif AL dan b Lol G888 555 0 15 e 03 b
add e to T
add v to Tv
repeat
if [Tl<n-1 then write (‘'no spanning treendif
end.
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Procedure Shortest_Paths(cost, n, v, dist, P)
For +1 to n do
dist[i] — cost (v,i)
p[i]— v
s[i]— false
repeat
s[v] — True
for =1 to n-2 do
select vertex u such that distmn {dist(w) | s(w)= fals% Yoo
s[u] — true
for all vertices w inwhich s(w) =6 do
if dist (u) +cost (u,w) <dist (w) eh
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 -2 ton do
if $=F then
A — AO{}
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.

Small.s s 2x:s 1, cOmbine; divide‘G‘smallc\}: S b Gras orl 3 e8Il @bl sl
S s5in yaseie wli ol 534S s cpl o dads plonil ) ais o311 035 S 58 3550 53 (655 e
o s e Jos 3L o, S 2SS0 S 5l S a8 Sl S S B A altes o310
J:LM,J‘U.uﬁww,;;@L,dividecu.x&f&b&%;gwpMGCU.quﬁaggyuﬂj

Aade ol 1) Bles 5 Sl %,:s;vﬁcombine@up)u odgs w |y S sS

Ll K a5 oS jais awlw —V-¥

J—i})Ar:i)j—Q\Q—i‘J‘S-JJS“-:-‘"l"‘\)“-i‘)T&%}WWQ‘%J’}M&})&LJS

el 0l oJ))T




(Divide & Conquer) J> 5 paw s gy

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

n P
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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
if A(D<A(l+1) then
minl- A(l)
maxl A(l+1)
else
mink-A(l+1)
maxl- A(l)
endif
mid — 1+2
call MinMax(A, mid,u, min2, max2)
if minl<min2 then
min-minl
else
min-min2
endif
if max1>max2 then
max- maxl
else
max- max2
endif
endif
end.
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Procedure Graham
p. — find the point whose y coordinate is minimum
Sort the other points around ((€CW —Polar angle) and call them,p.., p
Push (p
Push (p
Fori—3 ton do
While Right (stack [top-1] , stack[top}) Rlo
Pop
Repeat
Push (p
repeat
End.
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function DP_knapsack(W,P,n,M)
fori—~0 to M do g[n,i] -0 repeat
for i—0 to n do g[-,i] — -0 repeat
for i=n-1 to O
for =0 to m
gli,j] =max{g[i+1,y],p-1+g[i+1,y-Wis1] }
repeat
repeat
return g[0,M]
end.
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procedure APSP_Floyd(cost,n,A)
fori—1tondo
for j—1 to n do
Ali,j] < cost]i,j]
p[i,j] <0
repeat
repeat
for k—1to ndo
fori—-1tondo
forj-1tondo
Al j] — min{A[i,j],All,K]+A[k,jI}
repeat
repeat
repeat
end.
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Ma2+3* Ma(z5)* Ma(sa)* Magar 1)
Po=2, p=3, p=5, ps=4, ps=1

m[ 1,2] =min{m[ 1,1] + mM[ 2,2] + popap2}=2* 3*5=30
m[2,3] =min{m 2,2] +m[3,3] + p1p2pa} = 3* 5*4=60
m[1,3]=min{m{ 1,1] +m[ 2,3] +pop1ps , M[1,2] +mM[ 3,3] +PoP2ps}
=min{60+ 2* 3* 4,30+ 2*5*4}=70
m[3,4] =mir{m[ 3,3] + m[4,4] +p;psps }=20
m[2,4] =min{m{ 2,2] +m[ 3,4] + pap2pa , M[2,3] +mM[4,4] +p1Pspa}
=min{20+3*5* 1,60+ 3*4* 1}=35
M 1,4] =min{m{ 1,1] + m[2,4] + popaps , M[1,2] +M[3,4] +popzpa, M[1,3] + m[4,4] +
PoPsPa }
=min{35+2*3*1, 30+20+2*5% 1,70+ 2*4* 1}=41
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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
For +1 to n do
If x=y; then c[ij] — 1+c[i-1,j-1], b[i,j] — "'
elsif c[i-1,j] >c[i,j-1] then cfi — c[i-1,j] , b[i,j] — V'
else cli,jl— c[i,j-1], b[i,j] — "'
endif
repeat
repeat
end.

Ailos O(M.N) o, S e 45 50 45 ol

S Sl L) S ke s 5 o SYsb Ol OF B 5 o e |5 23850 ¢l s, U

procedure print_LCS(X,b,i,j)
if (i=0) or (j=0) then return endif
if b[i,j]="" 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)e sz L print_LCS s, adsl Sl S

Aol MHN U ol T i s MIN (M,N) L, Print_LCSw s, Sl b oslin op 28 S
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gd)=c, =A

(v {r}) =c,. +c. =ro

g(x{¢h) =c, +c, =
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procedure BT(A, i, n)
fl—sum(A, i)
if i>n then
if f1= 2 then write(A) endif
else
if f1>2 or 2-f1>n-i+1 then return endif  (*)
Alil <1
BT(A,i+1,n)
Ali] -0
BT(A,i+1,n)
endif
end.

S il (p11-1) s o o B A ) LS 3l YL S 3 SUM b cassS
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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.

L perm(A,1,n) e sosls L 3A LT 5 HNG 1 sbe Ll PEMa s, a5l Syl b s S

=S SIS
SUS W55 PEIM s s 4 1,8,0,C s LS 5 ples 1l
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.
. perm(A=abc,k=3,n=3)= Write(abc
perm(A=abc,k=2,n=:

¥

perm(A=acb,k=3,n=3 Write(ach

4

\ > perm(A=bac, k=3,n=3 Write(bac
|perm(A=abc,k=1,n=3 perm(A=bac,k=2,n=3

\

perm(A=bca,k=3,n3) =¥ Write(bca

q

perm(A=cba,k=3,n=3)F=» Write(cba

A

perm(A=cba,k=2,n= v
perm(A=cab,k=3,n=3)F» Write(cab
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