
Transitions : DS+ Algorithms

Recessive
algorithms
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Questions on older reading ?

C +d :

Plus worksheet:
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we do better ?Mphcclub : Can
X y 17: 10 = 10A H
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Why? Proof by cases :
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How to make an algorithm ?
Note: historical-
name
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Suppose we
call PM(7, 10) :
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=10+-20

X= 3 ,
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More carefully : PM (T
, 10)
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Correctness
kn P(n)-> P(w)
-

Induction on X, forany y
:

Base case : X=0 returns

Xo Y
=0 and ally correctly value .

His
Os

IH : For values X X the algorithmC ap

returns X*

↑

Y
"(for any Y

?
returns

IS : Consider X > 0 : NTS dlsxy correctlyNex outes
If X is even: algorithm com

correctly= (2) (y+Y)X'Y =k(y+y) (by IH)
= k(y+y =k(zy)

=X-Yand (E) (y +Y) correctly by
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If odd : algorithm computes
=((y +y)-

2l+ =X



After rec call to compute x'y'
recall : X =21+

=Eb(y+Y)
↳ X is odd , so

I add ty
why is this

correct ?
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How can we calculate runtime?
u

LetT(n)
= #

runtime of -one
division

-one addition

this dy on?C-

* of
size
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h ↳

T(n) = 1 +1+1+T(whatever size xil
+1 nigh

= S +T(x siz)
rewrite : an = St andInnotest



Towers of Hanoi :

What is this :

t



Claim : Algorithm works

Proof of Correctness .

Conduction on#disks)

Base case :

-

EH :

IS :
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Runtime? =

=
->count times C

n-2

the disk moves
: M

At

H(n) = H(n -1) +1 + H(n-1)
= 2H(n-1)+ 1

a call to

↳ Letaof movesHanoi ( ·j)

an= Zan- +1
takes

~

=2(2anz+1)51
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= 2(2(zan-z+D +1)+ 1 En
=(2): (20



Solving recurrences
(other MageSort
-


