
Administrivia
Hw 1 due today ish Problem 4 is broken See Ed Stem

Hw 2 out today or tomorrowAM due next Tue

Iterative algos loop invariants Recursive algos
TRUE if A i x

Find x ACI n 3 for some i
FALSE ON

BinarySearch
sorted distinct

sorted
A

Aleftnright

if xAleftmright
then X can'tbe

in right half
Do Offl work discard large fraction of input

FIND X A 1 in

loleftarrow1
hi n

while higeq10
mid Uh ileft0right2
if Almid x

Active interval Aleftl0ldotshiright

Loop invariant
If xinAleft1ldotsnright then

xinAleftl0ldotshiright
xnotinAleft111right
andmid 110

else A mid x
hi mid 1

else 11 A mid x

return True

xnotinAleftn1ldotsright

Build in slack defensively

T IND x ALI in

loleftarrow1
h ileftarrownreturn FALSE

whiten frachi105leftlfloorlefthi10right2rightrfloor
if AC mid x

mid 1mi d1
lo

else A mid x
hi mid 1

else A mid x

return True

hi2101

x Almid
hleftarrow0

searchAllo hi by brute force



Recursively
Find Cx A 2 in

if n0nleq10
return FALSE use brute force

mid leftarrowleftlfloorleftn1rightzrightrfloor

recourse until

if xA mid
return F ind CxAC1 mid 1

else if x Almid
return F in dxA mid 1 n

smallerinstances of
exactly the same
problemUse

return Time Find in a so ted array

Loop invariants global information
consequences ofpast decision

Recursive conditions local information
Forward looking

what's left for
the RecursionFairy

Runningtime
TleftnrightleqOleft1rightTleftfracn2rightRightarrowTleftnrightOleftlognright

Tleftnright 011Tleftnright0left1right i
leftharpoonupr n10100

Tleftnzright 011

0121Tleftn22right
vdots

Tleftn2lright 011Hit base case

wh en nz11

n2lhlog2n



Find a local maximum in an array Aleft1ldotsnright

23147592653Alefti1rightAleftirightAlefti1right
Assume Aleft1rightAleft2right

Aleftn1rightAleftnright
Rightarrowngeq3

local maximum exists
let i be smallest index

sit AleftirightAlefti1right
m1m1

1xnnparallel

PsiH

LOCALMINALI n
if n small 3
brute force return Aleftzright TleftnrightOleft1right

Tleftfrac121right
else

mleftarrowleftlfloorfracleftn1rightzrightrfloor Oleftlognright
if AleftmrightAleftm1right
LOCAL MINleftAleftmldotsnrightright

else
LOCALMIN leftAleft1ldotsm1rightright

Median of two sorted arrays

Given sorted Aleft1ldotsnright and B 1 n

Find nt smallest element of AUB
district

O logn time

We'll solve this
a Thursday


