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Algorithm Design Lecture note 2

Closest pair
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Consider pairs only in this strip @)
One point from the left side
Another point from the right side
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= Bad news
N points are possible

Consider a set of vertically
aligned point
Each are b unit apart

So, every point will be in the
strip of 2b width

= The problem

If we check every pair of points,
we still stuck with O(n?) time
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Question is still remains

= How many pair to be checked?

There are, at
worse, 7 more
points for each
starting point

3 of them are
on the same
side, and we

need not to
check
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AaFsort AMNUNU X,y)
= O(n log n)
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float void closet(Point *A, int n){
Point *I,*r;
// Sort A by X-Axis O(n log n)
for(int i=0 ; i<n/2 ; i++) I[i] = ALi];

for(int i=n/2 ; i<n : i++) rli] = A[i];

float cl = closet(l,n/2);
float cr = closet(r,n/2);

float b = min(cl,cr);



//Sort I,r by Y-Axis O(n log n)

for(int i=0 ; i<n/2){

int j=0;

if(I[i] in orange-stripe){

while(I[il.y - r[i].y <b){

/lcheck
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lpan C = 2(A,,*B,)

Naive Method
for (i=1;i<=n;i++){
for (j =11 <=nj++) {
sum = 0;
for (k = 1;k <= n;k++) {

sum += a[il[k] * b[k][]];

cli](j] = sum;
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7% Divide & Conquer
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Ar Ao Bi1 Bip Cii Cip
A=|""b 2 B= | b 2l . Cc= |2 )
L’iz,l ﬁz,z] ' [BE,I Bz,z] ' [C2,1 Cz,z]

Tned

C,,=A B +A,B,,
C,=A,B,+A,B,,
C,,=A,, B, +A,,B,,

C,=A, B, tA,,B,,

Vlﬁ Recurrence
T(n) = 8T(n/2) + O(n%)
Master Method

C=log,a=1log,8=3

n®<n® = on’
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Algorithm 284 Strassen
Define
M1 - ( A1,1 + A2,2>( B1,1 + BZ,Z)

M,

( Aot A2,2) B,

M3 - A1,1 ( B1,2_ Bz,z)
M, =A,,(B,,-B,,)
M5 - (Am + A1,2> Bz,z

M

( A2,1 - A1,1 >( B1,1 + B1,2>

6

M, = (Aw,z_ Az,z)( B,,+ Bz,z)

M UAALAIR1NITaA UL lALAE LnEnT n/2 * n/2

QMUIBNTLINLTE 10(n/2)°

C =M+ M, -M;+ M,
Cio= My + My
Coi =M, + M,

Coo=M; =M, + M+ My
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1&1 Recurrence

T(n) = 7T(n/2) + O(n%)

Master Method

C=log,a=log,7=2.807
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