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index Binary Search ( index low, index high )
{
index mid;
if (low > high)
return 0; T(n) =
else {
mid = [(low + high) /2];
if (x ==S [mid])
return mid;
else if ( x <S [mid])
return Binary Search (low , mid — 1);
else
return Binary Search (mid + 1, high);

! n=1

Tw2)+1 n>1

1(n) € O(lg n)
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void maxmin (a, n, max , min)
{
max = min = a['] ;
forll=Y is=n:i++)
{
if (a[i] > max) then max = a[i] ;
if (a[i] < min) then min = a[i] ;

}
]
398 0 yiet 508 i 99591 p 3 i 31 b elSe Sy bt

void maxmin (a, n, max, min)
{
max =min = a["] ;
fgr(i:'f;i{:n;i++)
{
if (a[i] > max) then max = a[i] ;
else if (a[i] < min) then min = a[i] ;

}

}
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i if (G =1;:j) therl max := min := a[ij +—— S'(P)
i '___'.__'.__'-_._._._._.h_'._l '''''''''''''''''''''''''' : : e
i ___eilse if (i == j—))then  { i Small’(p) = i=]
| | if (afi] < a[]]) then : | Small¥(p) = i=j-)
o { . |
i i max := a[j] ; min :=[a[i] ; | ST(p)
o 9 .
i i else g || i
L max=allimn=all; )
else
. | S B -
o mid := [T )/ R
[ maxmin (i , mid , max , min) ; | :
i ; : . . +— recursive
i L maxmin(mid+"' , j, max',min)); |
i [ if (max) > max) then max := max" ; | |
| | : combine
i
i

[
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k=1
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' max] =351 / max] =423
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ui 310 | 254 ﬁ! !, 652 ' ! 161|450 ' -f 520 H|
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"l.\ min 254 4 \__H a2 b ﬂ]l]l=1ﬁ1,.»f .".\_ #
max = 652 max = 520
min = 254 min= 161
max = §52 maxl =520
min=179 1=161
g v o— —
max = 652 |
min = 161 -
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Low High
\12345678910/

310 | 285 | 179 | 652 | 351 | 423 | 861 | 254 | 450 | 520

Alg mergesort (low , high)

{
if (low < high) // 1small(p)
{

mid := | (low +high) /2 | ; // Divide
mergsort (low , mid) ; // recursive (left)
mergesort (mid + 1 , high):  //recursive (right)
merge (low , mid . high) ; // combine

}
j
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md =2
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Small(p) Small(p)  Small(p) Small(p) ~ Small(p)

1.1 Xz 2 6.6
Small{p) Small(p) Small(p)
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void merge( int arr[ ], int low, int mid, int high )

1

inti, J, k, t;

J

{

= low;
for(i=mid + ' ;i <= high ; i++ )
while(arr[j] <=arr[i ] &&j<i)
{
J++;
&

if(j==1) { break; }
t=arr[i1];
for(k=i; k>j; k--)
1

arrf k] =arr[ k- ];

¢
arr[j] =1t
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Void quicksort(int low, int high) void partition (int low, int high, int&pivot)
{ 1
int 1,j, pivotitem;
int pivot; pivotitem = S[low];

if (high > low){ J1=low;

for (i=low+1; i<=high; i++)

if (S[i] < pivotitem){

partition(low, high, pivot);

quicksort (low, pivot-1); i+

quicksort (pivot+1,high); swap S[1] and S[j];
\ h
p1vot=j;
swap S[low] and S[pivot];
“ h T(n) € O(nlg n)
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15 22 13 27 12 10 20 25

i j S[] S S[3 SH] S[H| S ST S8
15 22 13 27 12 10 20 25 « Initial values
2 15 22 13 271 12 10 20 25
3 15 22 13 271 12 10 20 25
4 2 15 (13 27 12 10 20 25
5 3 15 13 22 21 12 10 20 25
6 4 15 13 27 10 20 25
7 15 13 12 (10 22 20 25
8 15 13 12 10 22 27 20 25
— 4 [0 13 12 [13 22 271 20 25 « Final values
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void matrixmult (int n const number A[][].
const number B[][], number C[][1]) 10y 325 Gub b o jilo o

{

index i, j, k; _ L L .

for (i=\:1<=n:i++) o) = 17 sl oy Sl s

for(i=),j<=n;jtt)} _ 3. y

for(k=";k<=n;k++)
C []0] = C[i] 0] + A [il[k] * B [K]L]

}

h
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(w0 9 &02) Pgw 62,3 jl yigy SSduzy
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o T S
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my = (ayy - ay,)(by + byy)
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n X n-matrix strassen(int n, nXn-mamx A, n Xn-matmxB)

{

if ( n <=threshold) compute C = A x B using the standard algorithm;
else {
Partiion A,B into four submatrices Ay , A ,An ,An;:Bn ,Bn By ,Bxn;

M,=strassen (%,A11+An ,B,;+By);

Mﬁﬁlmn (%iA21 +AH ] Bu ) ;

aS cuwl (slabds (w1 aa) threshold
013)03)1 j) salaiw) sqibs,s gulmal o1

M;=strassen (%-ﬁu By —By):

M““'m“(%-ﬁu .By-By): GULS)h Slgdld j) gy 3)laiBwl apd
A0 strassen Jlg)

M;=strassen (%.Au +A, .Bp):
Mg=strassen (%-An -A; LB, +By):

M- =strassen (%.Au -A,, .B,;+By):

Cu=M+M;-M; +M; ;
Cia=M;+M;;
Ca=My+M;;
Con=M+M;-M;+M;s ;

return C;
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1 if n<1
T(n)= 7T(%)+18(%)2 else

\/v T(n) = 61" —6n° ~ 60> — 60> ——T(n) € O(n**")
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AL A, 6So,900B=B,B,g A=A A, )SI 350&bL 508N 33e g>s B g A SIS &b a0
;o1 (A3uiL (508 ) 1/2 slacl S B, B,
A=A, * 1072+ A, 9 B =B, * 1072+ B, :>
Ax*B=A,*B; 107+ (A;*B,+A,*B)) 10"+ A, * B,
A=2135 ¢ B=4014
A=(21-102+35), B = (40 -102 + 14)

A*B = (21 -102 + 35)%(40 -102 + 14) = 2140 -10* + (2114 + 35%40) - 102 + 35%14
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large_integer prod(large_integer u, large_integer v)
{
large_integer x, y, w, z;
intn, m;
n = maximum (humber of digits in u, number of digits in v)
if(lu==0||v==0)
return O;
else if (n <= threshold)
return v x v obtained in the usual way;
else
{
m = [n/2];
x = u divide 10™;
y=urem1l0™:
w = v divide 10™;
zZ=vrem10™;
return prod(x,w) x 10?™ + (prod(x,z) + prod(w,y)) x 10™ + prod(y,z);
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W(n) = 4W(g) +cn  for n>s, n a power of 2
W(s)=0
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Ax*B=A,*B; 10"+ (A, *B,+A,*B)) 10"+ A, * B,

(A #*B,TA,*B)=(A; +tA,))*(B,+B,)-A;*B;-A, *B,

A*B = 107+ (A + Ay * (B + By) - - A, * By) 1102+ A, * B,
oS oawlzo | w0 Jrolo uw 3ol g ol by O

r=(x+y)w+2), xw, yz
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large_integer prodZ2(large_integer u, large_integer v)
{
large_integerx, v w, 2z, L, p, q;
int n, m;
n = maximum (number of digits in v, number of digits in v);
if{v=—0|| v==0)
return O;
else if (n <= threshold)
return v = v obtained in the usual way;
else
{
m = [n/2];
x = u divide 10™; y = u rem 10™;
w = v divide 10™; z = v rem 10™;
r=prod2(x+y, w+z);
p = prod2(x, w);

q = prod2(y, z);
return p = 102 + (r-p-g) =~ 10™M+g;
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3W(5) +cn<W(n) < 3W(5 +1)+cn  for n>s, n a power of 2
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W(s)=0

WMn) € O(€3) = O(n'-)
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63 3969 4080
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68 4624 4556
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