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We have:

T(n) < A
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case 1: Since f(n) < cn'©8 ¢
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case 3:  f(n) > n'°® ¢ andc<i st af(n/b) < cf(n)
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case 3:  f(n) > n'°® ¢ andc<i st af(n/b) < cf(n)
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merge-sort (A, p, r)
f p<r

q— [(p+71)/2]
merge-sort (4, p, q)
merge-sort (4,q+ 1,7)
merge(Aapa q, T)

MERGE(A[l .. n],m):

1—1; j—m+1
fork— 1ton
ifj>n
Blk| — Ali]; i —i+1
else if i > m
Blk] «— Aljl; j—j+1°
else if Afi] < A[j]
B[kl — Ali]; i —i+1
else
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Blk) — A[jl; j—j+1]

fork — 1ton

Alk] < B[k]
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jeff erickson

MERGE(A[l .. n],m):
merfge—sort (A, p,7) zﬁkl; S
| p < r or i;; >tzn
q — Llp+r)/2] aseit o
Blk] — Alj]; j—j+1]1
merge-sort (A,p, C]) else i;ﬁ%z’] <ﬁf,]i.] ] ']+1
merge-sort (4,q¢ + 1,7) O
merge(A,p,q,T) o e A
Alk] < B[k]
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merge-sort (A, p, r)
f p<r

q— [(p+7)/2]

MERGE(A[L .. n],m):

1—1; j—m+1
fork «— 1ton
ifj>n
Blk] «— Ali]; i +—1i+1
elseif i > m
Blk] «— Aljl; j—j+1°

jeff erickson

merge-sort (4, p, q) it i <)
— Alt]; 1—1+1
merge-sort (4,q + 1,7) cise
Blk] «— Aljl; j = j+1°
merge(A’ p’ q’ T) fork < 1ton
Alk] < B[k]
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MERGE(A[L .. n],m):
merge-sort (A, p, ) O P P -
If p <r forkig; 1>tzn 8
Blk] «— Ali]; i +—1i+1
q — L(p _I_ r)/QJ elseif i > m %
Blk] — Alj]; j—i+1]1&
me rge_Sort (A, p, Q) else ifﬂi] <f?[l]7] )
Blk] — Ali]; i —i+1
merge-sort (A,q+1,7) cise 5
Bk — ALl j e j+11—
merge(A’]% q’ T) fork < 1ton
Alk] < B[k]
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merge-sort (A, p, r) e P
|f p <r for kig—j 1>th
q— Lp+7)/2] oeit Loy

jeff erickson

ti>m

merge-sort (4,p, q) cseifall <Al

merge-sort (A, ¢+ 1,7) e T

merge(A,p, ¢, 7) o e A
Alk] < B[k]
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jeff erickson

MERGE(A[l .. n],m):
merge-sort (A4, p,r) T
If p < r for ki;:—j 1>t?2n
q— [(p+7)/2] et
Blk] — A[j]; j— j+17
mefge—sort (A, P, Q) else if Ali] <;;1{j] T
Blk] — Ali]; i —i+1
merge-sort (4,q¢ +1,7) e T
merge(A.p,q,7) I T
A[k]<—B[k]
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M (A[l..n],m):
merge-sort (A, p, r) et o C
If p <r for ki; 1>th 8
q— [(p+7)/2] seitt om0 RS
Bk — A[j]; j—j+11=
merge-sort (A, p,q) elseif i < j‘fﬂ o
Blk| — Ali]; i +—1+1
mefge-SOrJ[ (A7 q _I_ ]-7 ’r) else “ H | '+ :qu)
merge (A, p, q,7) o e
Alk] < Blk]
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merge-sort (A
ﬁp<T(7%ﬂ

q < [(p+1)/2]

merge-sort (4, p, ) ) B (M/ZJ
merge-sort (A4,q+ 1,7 )7/
me’ge(A7p7Q7T)\ ©) @<ﬂ>

T(n)=2T(n/2)+ O(n)
= O(nlogn)
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simple solution: brute force: @ (,{3/)




solve the large problem by

solving smaller problems
and combining solutions
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(make data structures, only once)
closest pair:

base case of <5 points

solve left half, right half

let § be min from left/right
add points 0 from middle to set S
assign points to boxes of side 0/2

for each point in S,

compare w/10 neighbor boxes
find Minimum In this list

return closest pair






T(n)=2T(n/2)+6(n)=06(nlogn)
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