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Mergesort Revisited

MERGE-SORT (A, p.r)

fp<r
q = [(p+r)2]
MERGE-SORT (A, p.q)
MERGE-SORT(A.qg + 1. r)
MERGE(A, p.g.r)
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MERGE-SORT (A, p.r)
1 fp<r
. 7 — I /2 ok ikya, 2%
= — lp + 1)/ 2] AT 4 & 19 AL
3 MERGE-SORT (A, p.g) BREG—E,
- MERGE-SORT(A.qg < 1.r)
5 MERGE(A, p,q.r)
\Fﬁ.)ﬂﬂ-#j
(1) ifn=1
I'n) = ‘ - . .
I 2T(n/2)+O(n) ifn>1
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Dy | 0 1 2 3 4 5 6 7 8 910 11 12 1314 1516

Price [100 113 110 85 105 102 86 63 81 101 94 106 101 79 % % 97

Change 13 =3 =25 20 =3 =16 =23 18 20 -7 12 =5 =22 15 -4 7
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TR R T BRI A
(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 <N; j++)
{
ThisSum += A[j];
if (ThisSum > MaxSum)
MaxSum = ThisSum;

}
}

return MaxSum;
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FIND-MAX-CROSSING-SUBARRAY (A, low, mid . high )

| leff-sum = —o0 —
2 sum =10

3 for i = mid dowato low
1 sum = sum + Ali] ~ Partl
5 if sum > lef-sum

6 left-sum = sum
1 max-left =i —
8 right-sum = —0o0 —
Y sum =10

10 for j = mid + | to high
11 sum = sum + Alj] ~ Partll
12 if sum > right-sum
13 right-sum = sum
14 max-right = | —
1S retum (max-left, max-right . left-sum + right-sum ) } Part Il
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AR Bl —a), =AFFEAFHALARRET

FIND-MAXIMUM-SUBARRAY (A, low, high)

SR R
| if high == low e

2 return (low, high, Allow]) // base case: only one element
3 else mid = |(low + high)/2)
4 (left-low, lefi-high, left-sum) = @), HARILT

— ] 2 ® B Sy,
FIND-MAXIMUM-SUBARRAY (4, low, mid) B?EW%K@ oL

5 (right-low, right-high, right-sum) = °
FIND-MAXIMUM-SUBARRAY (A, mid + 1, high)

. 3F % )3 KA

6 (cross-low, cross-high, cross-sum) = L xh
FIND-MAX-CROSSING-SUBARRAY (A, low, mid , high)

7 if left-sum = right-sum and left-sum > cross-sum —
8 return (left-low, left-high, left-sum) '
9 elseif right-sum > left-sum and right-sum > cross-sum — ifi?)a R
10 return (right-low, right-high, right-sum) "
I else return (cross-low, cross-high, cross-sum) O(n logn)
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ThisSum = MaxSum = 0;
for j =0;j <N; j++)
{
ThisSum += A[j];
if (ThisSum > MaxSum)
M_a_x_S_urL _'I'I'@Sim

— Telse if (ThisSum < 0) — —~
ThisSum = 0; >

S — — — N
} N\

return MaxSum; N
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5 This is an example of
“online algorithm”

in O(n)
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Divide-and-Conquer:
x=10"a+b and y=10""c+d..
xv=10"ac+10"*(ad + bc)+bd.
a4+ b)c+d)-ac-bd=ad+bc.

¢

I'n=3Tn/2)+n).

Foihit, BN
n { I'in)=6{n")where a = log, 3~ 1.585.




In=3Nn/2)+\n). cn
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log, 3
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L n1°g232+ cn 2 [{ I'(n)e O(”10g23)}]

T(n)=3T (ﬂj +O(n) < 3(5] o)




FEpEsRiA: (UFES And)
It A = (a) and
B = (b;;)are square n x n matrices, then in the product C = A- B, we define the

ntey . toe 1 | = 7 '
Lﬂ[l‘} (U* [0”.] - ]“'""‘”’b} ﬂ(}LTARE-M!\TR[.\'-ML?LTIPLYH-h

n= A.rows
n
(‘I‘j — E (I!k . I)k_"
k=1

let C be a new n x n matrix
fori = lton
for j = lton
Cij = 0
fork = 1ton
Cij = Cijj + dik - hkj
return C
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Suppose that we partition each of A, B, and C into four n/2 x n/2 matrices
_ Ay Ap - B,, B _ Ch G
a=(Gn 4n)- m=(5 52) e=(& <)
so that we rewrite the equation C = A - B as
Cll C12 _ “411 AlZ ) .BII Bl?.
Ca G ) \ Ay Axn By, By )

Equation (4.10) corresponds to the four equations

CIl — A“'B”‘i"s‘i]z'Bgl. 7 A = -

Cin» = An-Bia+ Apx- Br 1/]\/7FJI 7\7}%‘7}5 j@ﬁ]ﬁ =] =R
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G(1) ifn=1,

I'(n)= L
8T (n/2)+On°) ifn=>1.

1] 8 ;

Eﬁv&tﬁﬁ%ﬁ’jﬁﬁ‘h G
HERNETELERBT, HHEM
Tl”? HEANAFE . VREELS H K
PSRRI e ? 2 AT AW ?




In] /319 -
YR BE BB Hi iR Strassen
FYER A HAE ?

The key to Strassen’s method 15 to make the recursion tree Slightly kess bushy.
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P, = §;-Bx»
Pz - S:'Bll
s = 5 / \
Py = Ap-S4 K('11=PS+P4_P2+PG\

Ps = Ss-8¢
3 5 ¢ % Cho=P+ P
P(_, — ST'SS

o S Ca=Fs+Fy
5 R B ki Q:z =Fs+ P -F-Fh J
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Strassen’s algonithm runs in

O(n**") time, which is asymptotically better than the simple SQUARE-MATRIX-
MULTIPLY procedure.

Strassen’s method 15 not at all obvious. (This might be the biggest understate-
ment 1n this book.)
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BTCp75-: ex.4.1-5;

BTC p.87-:4.3-3,4.3-7;
BTC p.92-:4.4-2,4.4-8;
BTCp.107-:4.1,4.2,4.4



