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void merge (int p, int m, int A[ ], int B[ ], mt S[ )]
{
int :,J,k,
imj=k=1;
while (1 <=p && j<=m) {
if (Ali] <B[D { SI[k] = A[il, i++; }
else {S[k] = B[j]; j++}
k ++;
)
if (i >p)
whiel (j ==m)
{ SIk]l= B[l k++; j++;}
else if (j>m)
while (i <= p)
{ S[k]=A[l];k ++; i++;}

c){;ﬂi.lc.ﬂ._‘hdﬂ_,:‘_.n_._iﬁ‘_ﬂ# f{_;—-gu“;h-‘..'l-"‘B[]IJA[l] i.ulin‘__p‘_,l-.ﬂ‘_}.‘.b;j_,iutf_;:n
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:g B(p, m) = Min(p, m)
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int bsearch (int x[ ], int n, int m)
{ A
int low, high , mid;
low=0; high =n-1;
while (low < =high ) {
mid = (low + high) / 2 ;
if (m<x[mid])
high =mid -1 ;
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[ |)

l
int mid, &
if (low > high)  return -1; . o by ™
| Rl
else | g

mid = (low + high) / 2;
if (x == A[mid] return mid;
else if (x < A[mid])
return bsearch (low, mid -1, x, A);
clse return bsearch (mid+1, high, x, A);
|
}
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void mergesort (intn, int S [ ])

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

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

mergesort (P,A); S e =
mergesort (m, B); s N " :
merge (p,m,A,B, 8); ~ Cp e+l
}
}
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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*******t*********Jf

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++}
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];
}
JJ_’_F dt_...'ﬂjd_-:;d I.ur.:_l]ll _j.'u:: l..:-..?'—" I.I-T GQS;:IJT._SL_ a.,qu::n L_.S l.:'IJi ru-;l I._:I‘I)"L"‘j‘i il o il
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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=1i+1;
until x[i] >= pivot;
repeat
i=ji-1;

until x[j] <= pivot;

ifi<j then swap (x[i], x[j1);
until  i>=j;
swap (x[left], x[j1);
pivotpoint = j;

end;
s ok sk s sk s e sk ook ok ok ok kR O % ¥ oW

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); { s od 5 iles )

QuickSort (x, pivotpoint+1, right); { el o 5 ke |
end; ({if}
end;
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rocedure partition (Var x: Arraylist; left, right : 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 {x[leﬁ‘], x[]]},
pivotpoint := j;
end;
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for (i=1; i<=n; i++)
for (j=1; j<=n; j++) {
Clillj] = 0;
for (k=1; k <=n; k++)
ClilG] = CLIG] + Alillk] * BIKI[];
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Sad ool wali 23 55 e slias o T(n)=n" Aol gen s 2 slaas G4 sl o3, 451

:ait; T(n)=n? —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++)
CLilG] = ClEllG) + Alillk] * B[k][j]; [
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R 3 Z .
.J;‘Juﬂ}‘_,n.h_ﬁ E'(I'I ) ‘-_n.lfjiﬁ\.‘:__ﬂu:JJJﬁhF;dﬁJHEJJJJJLf#MLLEJ‘,L;}m

5 Bty i L a "
3 03g faS N7 GO0 Glacs 1l 3ldas oS 5,8 b e Iy o245 (Strassen) el A VAT UL s

HE.S] L_.__,L

AR o {_,...: dalal s i_,aia.'.-.‘.a_,.,
g:_._.}q_:r_i_}h.ri_,_;_jlﬁﬂ_g‘_rqbcUH_J;L-Lqu_ﬁ)(Bﬂjhjbyﬂybﬁiﬁﬁul‘:H!Pl
S S OT wsli e Sl =2 s gl ) 5,1
o _[My M -Mg M, Ms+M; ]
;98] T PRV Y M, +M; —M, + M |
:J;:iuu:.._uqﬁjtghdyjjih M, =
M| =(A;; + Ap )B;; +By,)
M; =(A, +A,,)B;
My =A;(Bj; —By,)
M, =Ap»n(By —Byy)
Mg =(A +A;3)By,
Mg =(Az — A1 )(By;, +Byy)
Mj =(Aj3 —An)By +By,)

A e o e 1t



http://www.codecity.ir
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

www.com928.blogfa.com

h = O p
(= R I N
W oo s WO
O L o=
th = o

PIpSer dlone 05 Dyl 0 ML
M =(A11 +Apn)(By +Byy)=
] 2 2 3 8 9 9 1 2, S 1

(e e ) (A AR el
3t Jat V4 S5 45 32 e i b Sl 08 3 Sy o 0¥ B Slage i 5 Lo
'-.'...r—.'*;v-**'-“i":;.:'-‘h}-"f-J'-.*'.r-f'J*“"“-!;JJ*#LFM*SJL"FM"JL:JLEHJJ@-?J*‘"
J__.-[,;Lu.-l_u,.;_.la.x‘:uiulr_;.:_,a‘,c#,r_j_p\iEfJ;JJaMg?ﬂJ@QJ@Q
il A e Bl S o on 5 slie gl a5 s,
{.:qntj...p_,iqp_,.?sﬁd...phﬁiql.,;:lkldhﬂﬂhgﬁﬂn=ldhﬁlﬁd;~1ﬁh-
pele 5l G 8
PO s 5w i |

n
T(n)=7T(— 7
T(]):[
—] E E 2
Sl el 53 s maa lias = T(n) ?T(2}+13(2}
T(1)=0

i . af w B s & = - n n
2 bl el Bl glasiles oles st 328 L aaar o L EXE il 13 45 el S ey

] . .n n n )

L s pasr L..put}:.;,.;m*s;d,la.,u.(g}z ;lhqug ol e 1 K Gk Gy e
el LS S G e
:;r:mﬁj«.::)ﬂgd,idnql)(_}:-dfr__sw,Ju'.:.._i.,...-.:.JL,:Iﬂ}:,S\:.rLJIJl):L’,-

7 : .
cr=l sl 40 s pasr 3lans =T(n) = 6 782 6n? =6n2*" —6n? I e



http://www.codecity.ir
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

www.com928.blogfa.com

AR (Divide and Conquer) +lé& 4 s By fa Joad
:'L-'S.c_f' L..flidJJlJ;LLdlu:JJLfbwu'_ﬂu:JJ#j IJ_’J.‘I-
Jﬂ JJI-U'L:-#F 1_;-_,) i':rlq"‘u-ll ‘J:JJ
- 3 n 281
Ssb /@] | pdem? 6n”8! —6n?

e e U= T RIS (=R UL B C JE PR T
el gD S e 20 5 BNT) Ol 4 Bl e Sl s 5,8 S Ol et 4
A S il S S 55 08B s Sk G S sl e e b 1 Y e S a5

] '|$\.-nhl_}=l-=- ’-1---'_;_,:-11 "y ‘;;-;_,;

J_;_}g;gu.p:*#lg;&;rﬁdh
J_L',_f E—— '3‘-_.:1 .JJJ 1-_,__-'-'—.;‘1 4_:1'}1 .jn_..-j h’l"—ll-‘-,ﬁ l_, JJJ_JIC_-"""’ aldel .l_._Jb'u.a d_}h’bdl_.ul
PSSt eSS ) Siyse w1, 8,173,963,563

al10]  a[9] a[8] a[7] a[6] a[5] a[4] a[3] a[2] a[l]
B 1 1 17 13 [T9 [ %55 At %0 4

o s Cadle Olgie w ) or s bt o 2T P N T P pr P FRCIC PR P I
ke o A3l 1 51y e g L e D STs

Ut ad D1y 40 48 A2 e OM) 450 51 5 0241 03k Sl S5 s Slel a6 5 mair Slagn 4K
ot S 3 S Sl S5t i Sl g ey sl 3 e g s g 1 T ol 2y
Byt s Jol e pB 1 Al 53 g3 e pl51 51Ky a0 L a3l O(M2) 4 5 L pens
S Sl S s s b (S 4l 5 e s K bl

als QLB p5 s Ol s BN LU mee e IS Sl 0

u=xx10"+y

: n _Im .| n ;
:';l:.-.;-.-lnm=]_5J 3 [EJ Sal- Yy ‘r-'JlVE} Sib-X &5
967345 = 967 x 10" + 345
8967345 = 8967 x 10° + 345
=-H;=§+;Eﬁ;:j-;u_:-#*ﬂﬂjuu-i)“cw#b 2 s

u=xx10"+y , v=wxl0™+z

gy kil gk ) D) e Ay A TR L g

-r
wl -



http://www.codecity.ir
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

www.com928.blogfa.com

=S o b \YY

uv =(x x10™ + y)(w x10™ +z) = xwx10*™ + (xz + wy)x10™ + yz
S s 45 S w3 S p 5l e b s Slasl (605 s s g 4V a0 Oy
3= R YPLIPICIIIPY o ¢, ) JF PPN ol w 10%™  10™ 33 3de
567,832 x 9, 423,723 = (567 x 10° + 832)(9423 x 10° +723)
=567 x 9423 x 10° + (567 x 723 + 9423 x 832) x 10” +832 x 723
2ABOT ) 038 e ket ol oS g it o 53 1y LT 08 o s L85 1 slitel 5 by
Ml Gk 4 b Jee O 53 45 oy (threshold) Gl Hltie S0 4 45 WKa b (A3 o 4l
P35 3 P Jyams aged o3 Sl Slel s Jas S gealS S s i Sl St 3 1y plil
b G A 5
Pl 5 e 4 B s o S (55l
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=0I1lv==0) return O;
else if(n <= threshold)
return U X v;
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 10°™ + (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 sls (. oy o8 53 48 el 1 iz (g 5kuesly 16 O(N) 0L 5 oty 4 45 10™ # e
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n
Win)=4W(=)+C
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max = S[1];
for (i=2 ; 1<=n; i++)
il (S[1] > max)
max = S[il;
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S 3 LA M (gl 45 as OLES 63,8 e il a8 A M (sl 15 B g aali o eSOl

Tm=2-2 Moleed s, 205
Dol J5 2 1A
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e 3 FEIL -
3n_3 Al 2 in S
D 1
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aerls Al Gl B g0 slaaslie sliad 4 Jlas ool fp S je LS i Ladlds i

n . o i
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A 3ae 53 o OF 3l dms ol 0 s ol 93 A e o 2SS 5 2 5 ST S e i
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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Sl R e A Jh.l 33 pa l{"‘l-’.’ﬁi LI | rl-.-».; _,tf ik = prﬂtpﬁmt iy U-l{..ﬂu s
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[j]);
swap (x[left], x[j1);
pivotpoint = j;
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