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MERGE-SORT(A, p,r)

1 Wp=r

2 g = |[{(p+r)f2] |

3 MERGE-SORT (A, p, §) %Egg\aézﬁﬁ
4 MERGE-SORT(A, g + L, r) | | emiermas
> MERGE(A, p.qg.r)
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MERGE-SORT (A, p.r)

1 fp<r
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3 MERGE-SORT (A, pg) 2AREG—%,

4 MERGE-SORT(A.qg - 1.r)

> MERGE(A, p.q.r)

= | ifn=1
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=) 2T(n/2) + B(n) ifn> 1
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Price [100 113 110 85 [05 102 8 63 81 101 94 [06 101 79 94 90 97
Change 3 -3 -25 20 -3 -16 -23 18 20 -7 12 -5 -2215 -4 7

\ }

|
Maximum subarray




LS AR e e

TR AR ) R -
(0,0), (0,1), ..., (O,n-1); (1,1), (1,2), ..., (1,n-1), ......
(n-2,n-2), (n-2, n-1), (n-1,n-1)

MaxSum = 0;
for (i=0;i<N; i++)
{
ThisSum = 0;
for (j =1i;j <Njj++)
{
ThisSum += A[j];
if (ThisSum > MaxSum)
MaxSum = ThisSum;

}
}

return MaxSum;
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____________________ recursion
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FIND-MAX-CROSSING-5UBARRAY (A, low, mud, Righ )

i = I = N e A

leff-sum =
st = 1)
for i = mid dowato fow
sum = sum + Ali]
i sum > lef-sum
lefT-sum = sum

- —

e

mar-left =1 —

right-sum = —oC
st = 1)
for j = mid + | to high
sum = suwm + A|f]
if sum > right-sum
Fight -5l = S

max-right = |
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FIND-MAXIMUM-SUBARRAY (A, low, high)
L FEHERM: F=
I i high==low

2 return (low, high, Allow]) // base case: only one element
3 else mid = [(low + high)/2]
- (left-low, left-high, left-sum) = #)3, FRKIALT

/ U 7l =4 Sy,
FIND-MAXIMUM-SUBARRAY (A, low, mid) ji*’u’fj‘%ﬁﬁ Ry
3 (right-low, right-high, right-sum) =

FIND-MAXIMUM-SUBARRAY (A, mid + 1, high)

3F 12 )2 A
6 (cross-low, cross-high, cross-sum) = L mmn
FIND-MAX-CROSSING-SUBARRAY (A, low, mid , high)
7 il left-sum = right-sum and left-sum = cross-sum —
8 return (left-low, lefi-high, left-sum)
9 elseil right-sum = left-sum and right-sum = cross-sum — i’j :15;93 R
10 return (right-low, right-high, right-sum) "
1 else return (cross-low, cross-high, cross-sum) O(n lOgl’l)
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Price [100 113 110 85 [05 102 8 63 81 101 94 [06 101 79 94 90 97
Change 3 -3 -25 20 -3 -16 -23 18 20 -7 12 -5 -2215 -4 7
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ThisSum = MaxSum = 0;
for (j =0;j < N; j++)
{
ThisSum += A[j];
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i I<3Ela)eEAY Karatsuba BH/iZ

Divide-and-Conquer: P3N 3REIY BT 5 VI AP >
nkj?t_xy:myjjn{Lﬁﬁiﬁﬁi,;z Awak, HARIZ A28 K%

4 x=10"2a+b; y=10"2c+d,
BP x,y 4 %ﬁ%&nﬂhkﬁabﬂcdm“%ﬁ”
M. t=xy=10"ac + 10~2(ad+bc) +bd Mg T F S

MiH e (ad+be) = (atb)(c+d)-ac-bd | AFHER

by

I(n)=3T(n/2) + O(n), zwiinrn
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1(n)=3T(n/2) + O(n) on
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If 4= (a;) od
B = (b;;) are square 1 x n matrices, then in the product C = 4 B, we define the

Lﬂ[l} ':r;1 H” j_ 1 2 L h:’ ﬂQL'ARE-MATRIR—ML'LTIFL‘I’[r’l.m

fl
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n = A.rows
let C be a new n X n matrix
fori = lton
for j = lton
cij =10
for k = 1ton
Cij = Cij T Uik 'blr_,r'

return C
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Suppose that we partition each of A, B, and C into four n/2 x n/2 matrices

:4]1 .'d.lu) (R]'I_ BIE) (C]] El:)
..'4 — ] B - 1 C -
(:‘111 .'42] E]]_ BZE CE] EEE

so that we rewrite the equation € = A4 - B as

(CH C]E)Z(AH J'SIIE)_(HI] B]Z)
CEl CEE "421 AEE BE] BEE L

Equation (4.10) corresponds to the four equations

Chh = Ap-Byy+ A5 B, ]
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O(1) ifn=1.

T = s1m/2) + 02 iftn>1.
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H R R A FE A 7

The key to Strassen's method is to make the recursion tree slightly less bushy.
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P1 A EI

P, = S B /CH_F + P, - P¢+F\
P; = 5§;-By, — L

Py = Au-Ss = Cio =P+ F;

Ps = Ss- 8 Coy=Pi+ Py

Pﬁ- - 5?'53 »=1FsT — —
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# S R & B ARk

A1) ifn =1,

T'(n) = .
1T (n/2) + ®(n?*) ifn>1.
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