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Karatsupa algorithm

0 ALﬁﬁﬁ*-V\U““*DQ/A We are aiming to compute
—= o ac*100/A2 + (ad+bc)*100 + bd.
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2) (ad+b9) = (atb)(cad) = are = Ld 7 A 2n)41)

The way that we are going to compute
(ad+bc) 1s to (1) compute (a+b)(c+d)

) recursively, (2) then we subtract of ac
bd
@ ac loo)” 4 (MMOC)J (0D «+ ol 2B (n) =206


abhi
We are aiming to compute 
ac*100^2 + (ad+bc)*100 + bd. 

(a+b)(c+d) -ac -bd = ac + ad+bc + bd  -ac -bd = (ad+bc)
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The way that we are going to compute (ad+bc) is to (1) compute (a+b)(c+d) recursively, (2) then we subtract of ac bd
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Karatsupa algorithm

| 7/

8

9

o

b

*

Recursively compute

€ ac,bd, (a+ b)(c+d)
@ ad + bc = (a+b)(c+d) —ac — bd ZQ@S
® ac100” + (ad + bec)100 + bd 20(m)
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calculations:
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calculations:



I'(n) = 3TI'(n/2) 4+ 80(n)
O(n'82(3))




T(n)=3T(n/2)+ 80(n)
O(nlog2(3)) O(n1'589)
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T(n)=3T(n/2)+ 80(n)
T(n)=4T(n/2) + 30(n)



simpler proof technigue”



® induction redux

goal: porove 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



® induction redux
tascase: P (1)

lassic P(1) o

%Hgtlve p(k) true implies P ( ]{j —|—§]:) true
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®  induction redux
asymptotic style

Sk
base case: (’]’L )

B S

inductive step: P.(%T) true implies P(kj —|— ]_)true

P(k)




Slmp‘er prOOf (uess +chk)
T(n)=3T(n/2) + 80(n)
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simpler proof
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Mergesort
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Mergesort
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Mergesort
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Mergesort
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Mergesort
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mergesort(A, start, end)
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mergesort(A, start, end)

QDO @

1f start < end i\ h?
{
q < |(start + end) /2 S
mergesort (A, start, g) 'T(V% )
mergesort (A, g+l, end) T(V%,>
merge (A, start, g, end) [)C%)
else ...
-/

TCa) = 2T(M31) + OCa)



mergeSOrt(A, start, end)

QDO @

1f start < end

q < |(start + end) /2

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

merge (A, start, g, end)

else

U

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

i—1; j—m+1
fork— 1ton
if j>n
B[k] — Ali]; i —i+1
else if i > m
Blk] — A[j]; j—i+1]
else if Afi] < A[j]
B[k] — Ali]; i —i+1
else
Blk] — A[j]; j—i+1]

fork — 1ton
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mergeSOrt(A, start, end)

running time"?
1f start < end

q < |(start + end) /2

mergesort (A, start, q)

mergesort (A, gtl, end)

merge (A, start, g, end)

else ...

QDO @




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

show: | (n) = Oﬁw\ijﬂ - Vo Jﬁ/\) — .ft(?jf_b_
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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)+ 80(n)

O(nlogQ(S)) O(n1'589)



T(Tl) — 3T(n/2) —|— SO(TL) (guess +chk)
j%)& { Covr 1) = D(m\ojﬁ>, ose 5(“3%@‘,)\6)




