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void merge (int p, int m, int A[ ], int B[ ], int S[ )

{
int i,,k;

i=j=k=1;
while (i «==p &&

j<=m) {

if (A[i] <B[D { S[k]= A[il, i++; }

else {S[k] = B[j
kK ++;
)
if (i >p)
whiel (j <=

L j++}

m)

{ SIk] =B[jl; k++; j++;}

else if (j>m)
while (i <= p)
{ S[.k] = Ali

]:k ++; i+4+;}
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int bsearch (int x[ ], int n, int m)
{ £iioe
int low, high , mid;
low=0; high =n-1;
while (low <=high) {
mid = (low + high) / 2 ;
if (m<x[mid])
hiah — wmad 1 =
III.EI.I. = JRLERA ™ L
else if (m > x [mid] )
low =mid + 1 ;
else return mid

}

return -1 ;
}
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int bsearch (int low, int high, int x, int A[ |)
|
int mid; -
if (low > high)  return -1; . o
else | -
mid = (low + high) / 2;
if (x == A[mid] return mid;
else if (x < A[mid])
return bsearch (low, mid -1, x, A);
else return bsearch (mid+1, high, x, A);
|

}
ruuluJ..ac_;h,_fJL 1_,.1.1.33_,&”,.,‘_,.,”?1¢J@1H:JL;C,_,I‘_,PWSJL{EL Vs
e ST :JJL}_l.L:;{—d_:f_J%ﬁﬁ}dJlﬁu?_.:quLyu-ufaL,qU{;m Sl et
e S0 4 s B S5 £ S AR el el s S Oy 1) G il 5
2 oS sl Gt Bl gty 45l e 2 4 S s S 1 S i 5 s il ) S5
qmpgﬂ&.,,wuquwlw_fJumJlfﬁ,_W_,};;ﬁuﬁduuu,m
SIS 35 4 IS5 15 Sy 4y gl 2650 (slaas LISP ot 5l 2 ol b LS ey s
g g d
u_,...‘.df._g4.,'...'5J_,_;_H_;_,...i-|S1_,.n|-ml&;r,_ﬁr;ﬁ_,ﬂl;,ijuhmpﬁdﬁ:‘l‘i.'.‘il
.;H_L’;S;;quj_,gd:g;_:.?l{f;.;drjuw:,:r_,hLﬂ-J_,;L_ﬂ‘_ﬂ.;_,:ljj_,.J_:u*Sﬂtd;&?;
(H2I393 (5 e by j'J...a..... Ll

L= -- [ [ -— ey =

g.]LS'U_:,-!;{ﬂ:J:.._._,.:_.-__{f.‘. ;EJ_P‘-.ELHGJLF‘J.;L!LU.#_}LLL_J 00 gl S 09333 S amian
- el

Al e € 5550 AT (X) i 3,00 308 S s ) o6 il o 5 51 LS
Ls_J_u_,_4;|H|J1‘,JL_;L,4:.:.&;uk;‘sz_a.l|JT;.J_L,;J;£u.1§;..ua,;._.'...;i;_,, N PP Y PO PR
P a5 5l el o S 4 LS 55 Wil

W(n) = W(g)ﬂ

s Gamies Sy S
W) =1




www.com928.blogfa.com

oS -1 b i

L sl al i il o a3l g e plEal (g5l S e ot I T e e faP I, merge GL; as
H . | J-I.‘:: ‘_};—1;.4 J.AL.: f-LE-rJi ‘__‘..

n
1__',5;...:......-i.l_.,,-..«.-..i:aE LSy o Caad g3 1wl
L O A8 5l Sy gt ag sl s Sp S SIS 35 as 1T 81 o8 5 e Uy wlol s m plesl 2y, 0
S o S
SUCRUSC L DV YL PPN PPN U SO POV IS RS s P JRESN - B

PAad e LIS b b T S gl 1 eSOl el e S

28 11 13 2126 14 16 23

| 1
28 11 'I; 13 21 26 14 II' 16 23
11 13 21 26 14

£85I By B

N N/ o / \r‘“‘./

11. 28. 13 21
\ pleal / \‘ el sl /
11 13, 21 28 14 16 23 26

\ /

11 13 14 16 21 23 26 28

b Aa3 e 53 S 54 s o 1 Ll et LS e 03,5 S e | O] ele mergesort e

R ISl ll e il gles S



www.com928.blogfa.com

V44 (Divide and Conquer) «lé 5 oo by, p g Joad

void mergesort (intn, int S [ ])

int p=|n/2] , m=n-p; Ak,
mt Afl .. p], B[1 .. m]; A
if (n>1) ( L8 20T T

Copy S[1] through S[p] to A[1] through A[p];
Copy S[p+1] through S[n] to B[1] through E[m]‘

mergesort (P,A); e ———
mergesort (m, B); 5~
merge (p,m,A,B, S); & T
}
}
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void mergesort2 (int low, int high, int S[ )

int mid;

if (low < high) {
mid = | (low + high) /2 J ;
mergesort2 (low, mid, S);
mergesort2(mid +1, high, S);
merge2 (low, mid, high, S);

1

}

f***t*********t***#****!k!'
void merge2 (int low, int mid, int high, int S[ ])
{
int i,j,k;
int Tlow .. high] ;  //A local arrray needed for the merging
i=low; j=mid+1; k=low;
while (i <= mid && j <= high) {
if (S[i] < SGI) { TIk] = S[i]; i++; }
else { T[k]=S[j); j++}
k ++;
}
if (i > mid) move S[j] through S[high] to T[k] through T[high];
else move S[i] through S[mid] to T[k] through T[high];
move T[low] through T[high] to S[low] through S[high];
}
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procedure Partition (Var x: Arraylist; left, right : integer; Var pivotpoint : integer
Var i,j,pivot : integer;

begin

i:=left; j:=right+1; pivot:=x[left];
repeat

repeat

i=i+1:
until x[i] >= pivot;
repeat
j=j-1

until x[j] <= pivot;
if i<j then swap (x[il, x[J1):
until i>=j;
swap (x[left], x[3]);
pivotpoint := j;
end;
{**#***#**#********
procedure Quicksort (Var x: Arraylist; left, right : integer) ;
var pivotpoint : integer;
begin
if (left < right) then begin
partition (x , left, right, pivotpoint); {s,5 . ;|5 555 adls Jove 23V =
QuickSort(x, left, pivotpoint - 1); { o —d 5 siled =)
QuickSort (x, pivotpoint+1, right); { e, o 5 il |
end; ({if}
end;
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5rocedum partition (Var x: Arraylist; left, nght : integer; Var pivotpoint : integer)

ar i,j, pivot : integer;
begin

] = left; pivot := x[left];

for i:=left +1 to right do

if x[1] < pivot then begin
=j+1;
swap (5[1] sl

swap {Klle:&]. x[Ds
pivotpoint := j;
end,
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(Strassen) ‘:,...»l_',;..J ‘_ghu....ljl.- e r_;'l-g.':- o

Pl i S e Sl s nale o oS s e 1S bl
for (i=1; i<=n; i++)
for (j=1; j<=n; j++) {
Clillj]1 = 0;
for (k=1; k <=n; k++)
Cli]lj1 = Clilli] + A[il[k] * B[kI1(j];

ot des 2 250t O Sl o el 503 S B LB 3 A e e e 53 Gigb asl 4
AZa O
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ity T(n)=n3 —n? Gl Sl bhaes olies Ol e 5 esle ol b atl . T(n) =n
for (i=1; i<=n; i++)
for (j=1; j<=n;j++) {
Cli j1 = A[I[1] * B[1][j)
for (k=2: k <=n: k++)
CIilG] = CLillG) + ALil(k] * B[K][j]; i
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=S o b \YY

uv =(xx10™ + y)(w x10™ 4 z) = xw x10®™ + (xz + wy) x10™ + yz

S 2 45 S w0yl 5 el ) e b s slel (505 s S Sl 4V 500 oy e
- ORI TP o () T FE I oS o 4 1™ 1, 10™ 23 2de

567,832 x 9, 423,723 = (567 x 10° + 832)(9423 x 10° +723)

=567 % 9423 x 10° + (567 X 723 + 9423 x 832) % 10° +832 x 723

2ABOT 1) 038 o ket il 0siS b b o 33 1 LT oS o a5 1 slied e b ey

a0l 5 e ay s s OT ja 45 o= (threshold) Cll jluis & 4 5 W8 (oh3 g anlsl

P30 3 Pt aana gt s Sl SMel Dy e 5alS S s el S Dt 3 ool

L 18 s 4 B b 535S sl
Large_int prod (Large_int u, Large_int v)

Large_int x,y,w,z;
int nm
n = Maximum (number of digits in u, number of digits in v)
if(fu==01llv==0) return 0;
else if(n <= threshold)
return uxv;
else |
m=|n/2];
x=u divide 10™; y=u rem 10™;
w=v divide 10"; z=v rem 10™;
return prod (x,w) X 107 + (prod(x,z) + prod(w,y)) x 10" + prod (y,z);
1
}

ot e divide 10T olles , 10™ o5 ekl gl smtem 10" Sllee 45 oy

Prod mls G o280l )3 5 bl 5 s (55luenly 5 O(M) Ol 3 ol 4 a5 10™ # e
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max = S[1];
for (i=2 ; 1<=n; i++)
if (S5[1] > max)
max = Sil;
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Vro (Divide and Conquer) 4+l& 4 I[.._....nT*.n‘ TITE e Joad
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Tn) =1+ (2 - =3n_
(n) 1+'I[2 1)x3= T(n) > 2

oS 2 LA (6l 45 as B 5 es S e giil 8 SN sl 1 B by e Ol &

3n 3
Jﬁ_}lhh}g“}#l:ﬁj
[311 2 L S
— il =5 m
T(n) =4 2
3n_3 AL ain S
2 2

e T e R B g L
asamls dal g LS G g slaaslis sldas @ Jilde wodle cp Sy e LS lag ladlds o la.

n - o "
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WS s 30 33 ot OF 31 dns ot g0 s T 93 4 oo oy 550 4S5 5 2 S 050 ST oS g o
oS m Dy Ol 4 |y S S (0 S oS 308 93 Gt 3 15 S

max » min sla bl by Al g5 502y low . high gla il sl S LT 5 4l 5o
HEPR NN HER g

find (low, high, S, max, min)

if (low == high) { max=min=S[low]; return;)
if (low == high - 1)

if (S[low] < S[high])
{ max = S[high]; min = S[low]; }
else { max = S[low]; min = S[high]; }
return ;

}
mid = (low + high) / 2 ;
find (low, mid, S, max1, minl);
find (mid+1, high, S, max2, min2);
max = Maximum (max 1, max2);
min = Minimum (minl, min2);

)
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WA iy LallS ey lie U LS olgsids (630050 o4 Sl 1) pao S o 385 5 Kilgs 45 gais g 5501 a1 aad
s plal 5 laaemlie slias Pl Sl o S 5 gl

n +|-Iugz n—|—2

(1 LS o S 8 3y
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PEPP e VYA

S aalyl 5 s, pivotpoint ) A S K S 0S8 ok Jous 53 55 4me at
Sl s \;.J_;J.,a “ ,JE': 33 pa ‘..‘;l___;-,.:.“ LI | rlun.: JE - k = in'Dtpﬂint iy L‘-IL'K:.A '|""'.'?'."5._1'
int selection (int x[ ], int left, int right, int k)
{
int pivotpoint;
if (left == right) return x[left];
else {
partition (x, low, high, pivotpoint);
if(k == pivotpoint)
return  x[pivotpoint];
else if(k < pivotpoint)
return selection (x, left, pivotpoint-1, k);

else
return  selection(x, pivotpoint +1 , right, k):
}
)
void partition (int x[ ], int left, int right, int & pivotpoint)
{

int ij,pivot;
j=left; pivot = x[left];
for (i=left+1; i<= right ; i++)
if (x[i] < pivot) {
J++
swap (x[i] , x[j1);
swap (x[left], x[j]);
pivotpoint = j;
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