
Lec T Alg design techniques continued

# More divide and conquer

Generally...
• Base case ...
- Inductive case

1. Divide into fens parts of gin) size
2. Recurse
3. Combine results

DC A =
if 1AI = 0

else let
(1, R) = DC (Alo,] || BI'2,1AI])
combine (L, R)

end

=- but that's long we can actually do

reduce combine empty (base (x) I ×€ A >

# Merge with O(n) work O(logn) span
Let n= IAl + IBI. WLOG IAI > IBI

Break into in subinstances. Each piece also O(In) in size
A

merge each piece

Skeleton

in

recursively



Asumming...

Waplit = 0 (In Ign)
Wombine = 0(In

Ssplit = 0(1gn)

Then overall...
o this is assumung B corresponds to A's split well

W(n) = In W(In) + Wsplit (n) + Wcombine (n)
= In W(in) + O(In (gn )

In. (In login)
- W(n) € O (n)

Leave dominated

5(n) = SCIn)
= S(In)

+ Seplit (n)
+ 0(Ign)

+ Scombine (n)

gn
Ign = =lgn Root dominated

So SCh) € 0(1g n)

#Contraction

oue piece... but recursuely solve the oue piece
• Base case ...
- Inductive case

1. Contract into one piece of size gon)
2. Recurse on subinstance
3. Expand result to solve original problem

parent In logn

children

parent

chill

Break into



reduce fIS = cas IsI of
0 > I
1» f(I, SIO])
-→ let

reduce fI B

shorter subproders.

W(n) = W(7) + O(n) € O(n)

S(n) = S(=) + 0(1) € O(Ign)

Ex. scan I omitted I

1, 1, 4, 3
contract

reenssive scan (10

expand (10, 2 3, 4

Wen) = W(3) + O(n) € O(n)

scn) = S(4) +0(1)

, 17)
1314> , 17)

€ O(Ign)

Ex.

in

end

scam opt 012.


	



