
Asymptotic Analysis, Recurrances

#Asymptotic Analysis
- useful abstraction

- smittes expression
-avord machine detail! programmng long
= foeus on details of algorithin

Def fins asymptotically dommates gon) if Ic, no sit.
5 c.fen) ¥ n> no

Notation - la means log.
- Olfens) = ≤9! f asynoptotically dominates 9?
- I (fen)) = £g| 9 asymptotically dominates f 3• Olfens) = Olfen)) n(fen))
- Notation abuses... Really means...

* n= OCu?)
= fon) = g(n) + O(n=)
* OCh) = OCh)

- o(fens) = OCfen)) \ @(f(n))
= c(fin) = 52(f(n)) \O(fCh))

fon) € Egon) + hen) | hch) € OCh) 3
O(h) sOCh?)

# Recurences

- Made as re rent to crions
- Harder to fund closed form solution
msort (A) = If lAl &I then A else

Let (L, R) = msort (ATo... AI),IAI])
in merge

Wusort (n) = {C.. if nst

msort (AIA...(L,R) end

2W(3) + Wen) teaconvention a drop thisif nol EO(nign)
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More abused notation: W(n) = 2W(5) + OCh)

Tree Method
msort

- Unfold level by level and sum themI local costs

20(3) = 0(1)
gn levels

W(n) = 2 (cn+2'cs) - EOCulgn)

Consider WCh) = 2w(3) + n

lost (LI) = nt

cost (La) = 2(2)

cost (Ls) = 464)°

I Root dominated recurrances
WCh) =n+ n'- + "

€ O(n')
geometric decay

cost (Li) = 2(5) = 15

lotter passinated

Brick Method
5 All children

Case 1: cost (chidren (v)) Ex cost (v) Unode 1 and Y 0<0<1
then overal cost e O (cost croot))
Prof: Lost (Lo) + + cost (Ld)= cost (Lu) + xcost(Lot X'cost (L) + xt

iost (ho)
Tx ost (Le)

/
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- balanced
Aside:

=1- adri for a #1
1-X

post (ku)



case 2: impud is a cost childrencus for all nodas o withthen overall cost is Ol cost (base

base of tree

Suppose some imput size for each level, then overall cost
= cost (Lo) + ... + cost (Ld-1) + cost (Ld) + cost (base of )
§a cost Chat...t a cost (La) + cost (Ld) + cost (leet)

impert no


	



