Lecture 25

CSE 331
Apr 2, 2021



Logistics

« Deadline for midterm regrading requests is Mon (Apr 5)

« Homework 5 is out today
— Homework 6 will be out next Friday!

* Video Project (remember?)
— Due April 14
— See video project website for details

— 3 mins rule is very important!
We will NOT watch anything beyond 3 mins!



Divide and Conquer

Divide up the problem into at least two sub-problems

Recursively solve the sub-problems

“Patch up” the solutions to the sub-problems for the final solution



Improvements on a smaller scale

Greedy algorithms: exponential 2 poly time

(Typical) Divide and Conquer: O(n2) = asymptotically smaller running time



Multiplying two numbers

Given two numbers a and b in binary

a=(an-1,-.,a0) and b = (by.y,...,bo)

Elementary
school

Computec=axb

algorithm is
O(n?)




The current algorithm scheme

Shift by bits

Adding bit numbers

Multiplication over bit inputs

T(n) £4T(n/2) + cn .0@
T(1)<c



The key identity

alb%+a’bl= (al+a%)(b1+b9) - alb?! - a%b0



The final algorithm

Input: a = (a,.1,..,a9) and b = (b,.4,...,b0)

Mult (a, b)

T(1)<c

If n =1 return agb,

al=an.q,...,apzand a% = ap /o114, Ao
Compute b! and b° from b

x=al+a%andy=bl+bO

F=p-D-E

return D ® 22("/21 4 F @ 2In/21 4 E

Let p = Mult (x, y), D = Mult (al, b1), E = Mult (a°, b°)

T(n) £3T(n/2) +cn
o

All green operations
are O(n) time

a*b=alb! e220/2 4( (al+a%)(bl+bO) - alb’ - a%h0) ¢2[n/2] 4 a0p0



