34102

@Cj %(DZ

jan 28 2016

shelat



vour Id:

Solve for x: Y14j1oo <7Z
_ 9T




Karatsupa algorithm ..« ..
b C &

,/ﬁ —
78[5 % [T [4) 3]

gc{io0) 4 (adehe) i o bl

Xr GC <adm‘\oc,)~f b
S <0\,0Q~t\9<,>

© @
@i
o <
& =



Karatsuba(ab, cd)

Base case: return b*d if inputs are 1-digit

e

ac = Karatsuba(a,c)
bd = Karatsuba(b,d)

)
t = Karatsuba((a+b), (c+d)\%
mid =1 - ac - bd
RETURN ac*100? + mid*100 + bd
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calculations: o

loc , M
T(g) = T R AT
¥ log N . 2 \072“*\ B | e
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calculations:



T(n)=3T(n/2)+ 9n
O(nbgz(g))



T(n)=3T(n/2)+ 9n
O(nlogQ(S)) O(n1'589)
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simpler proof technique”?



® induction redux

goal: orove that some property P(K) is true for all k
Vk, P(k) holds



® one long proof...

goal:  prove that some property P(K) is true for all k
Vk, P(k) holds



L Induction

classic
base case:

Cla(ﬁcl;%ve [\) implies P ]{j —|— l)true
P(k)




®  induction redux
asymptotic style

base Case:P (’]’L* )
iInductive step: P@)} implies P ( ]{j —|— ]_ ) true

P(k)




Slmp‘er prOOf (guess +chk)
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simpler proof
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technique:
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MErgesort
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MErgesort
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sort |e{t7ha|f :§ sort rigﬁ;haﬁ“}
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MErgesort
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MErgesort
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MErgesort
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mergeSOrt(A, start, end)




mergesort(A, start, _end) Tla)

if start < end ~
q - 2+ 7n
q ipn(start + end) /2] @ j ('V\} ZT( )

—

‘mergesort(A,start,q)hfi _9Zj(%)
\mergesort(A,q+1,end)r5h¥

merge(A,start,q,end)wwng%V\S¥$5

else ...
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mergeSOrt(A, start, end)

1f start < end

q < |(start + end)/2

mergesort (A, start, q)
mergesort (A, g+1, end)

merge (A, start, g, end)

else

MERGE(A[1 .. n|, m):

i—1; je—m+1
fork— 1ton
if j>n
B[k] — Ali]; i —i+1

ksSon

elseif i > m O
Blk] — Afj]; j—i+1]&
else if Afi] < A[j] D
Blk] — Ali]; i —i+1 Y—
else D

Blk] — A[j]; j—j+1]

fork — 1ton
Alkl — BIlE]



mergeSOrt(A, start, end)

running time"?
1f start < end

q < |(start + end)/2

mergesort (A, start, q)
mergesort (A, g+1, end)

merge (A, start, g, end)

else ...



T(n) = 2T (n/2) +in = O lalgn)

show: Q@i@ T(ﬂ> = Y\\Djﬂ 79;07 Tﬁf)i}'
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T(n)=2T(n/2) +n

prove:

nypothesis:
Dase case:

iInductive step:



T(n)=2T(n/2)+n

prove: T(n) = O(nlogn)

property:  T(n) < cnlogn  for c>1
base case:

iInductive step:



T(n)=3T(n/2)+9In




T(n) — 3T(TL/2) _I_ 9n (Quess +chk) = QC\/\(DT]Z(”)
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0Classmz One |an DrOOf

goal: porove that some property P(K) is true for aII K
Vk, P(k) holds



T(TL) — 3T§7’L 2) + 9N (guess +chk

show: T (k) %)

property:
base case: (handled by constants d’ and d”)
iInductive step



T(n) p— 8T(n/2) _|_ @(nz)(guess +chk)



