
 
LECTURE 9 Amortized Incrementing

Die ganten Zahlenhat der Liebe Gott

gemacht alles andert ist Menschenwerk

Godmadethe integers all else isthe
work of man

Leopold Kronecker 1886

Givenoperainstay
Xs 9 xs 9 Xs É xsn

Ourgoal is to establish

Ed Copilxsi Aop xs x



In the previous lecture we defined

tail beque a Deque a
tail Deque I sy empty
tail Deque x Sy Deque us su

s where

ys reverse sy
Cus vs splitAt div 2 ys

s su reverse vs
n length ys

What is the cost of

so IM Xs Fil then
We can establish x by proving that

Copilxsi Aop Xs Susi SCxsit

We apply the 3 Steps for amortized analysis

7 Cons xs I
Cheat xs 1 tail Cxs
Gatesegue us sis j



g

2 Aop Xs 2

ie
Acons Xs 2

A hear ks 2

A tat xs 2

3 S Deque us su I length us lengthsu

Cop Cesi E Aop xs SCasi S Xs in

consider ops tail in He wont case

XS i Deque x Sy
where tenth g k

let's jeque xs sy tail Segue Cx y

s ai S Sqm x sy K l

S XSin S deque Xs sj 1



Gail Segue xs g E Atal Deane Xs s

S Segue xs sy
S Cheque as sj

k I 2 4 k i I

Tapeanozerolsuppeam
nicer i Peano Peano
Wor n fucc n

s deer i Pear Peano
deer Suce n n

s add Peano Peano Pear
add Zero n n

s add Csucom n Succladd m n

compare these factions who lists



data Cal I a ta

cons at a Ca
Cons x xs x Xs

tail Ca Ca
tail Cx xs Xs

14 Cal a a

I ys ys
xx ys x vs ys

Thaistenstaminbinay
type Binary Bit least significant

bit fint
data Bit I 1 O

S incr Binary Binay
s wi or I CI

the complexitys Mor O bs
g g g

whets

hier CI by
I bs




