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LOOP INVARIANTS
Statement that is true at every occurrence

of some point in algorithm
typically start

or end of loop
Claims supporting
a proof of correctness for algo

Scaffolding for designing an algo

Find x in unsorted array ALL n

for i1 ton

xnotinAleft1ldotsi1rightxnotinAleft1ldotsirightif Aleftrightx
return TRUE

xin1 Aleft1ldotsnrightreturn FALSE

PANCAKE SORTING

Flip 4Goal sort by size

Minimize the worst case flips
Pl contains some permutation

of 1 n

and we want Pleftirighti
PANCAKESORT P 1 n

for k 1 to n Fo all

Findp
Flip f
Flip n k 1

2n flips 2n 3 flips



Possible invariants end ofloop
A Top pancakes are the original top pancakesis sorted order

rest of pancakes are unmoved

B Top k pancakes are smallest k pancakes
in sorted order

C Bottom k pancakes are biggest k pancakes
in sorted order
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Dutch National Flag
Line of n pebbles
color i is pebble in red blueor white

swapLij swap pebble I
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Start ANY

i j nk
ileftarrow0jleftarrow01

bluewhitered Amy kleftarrown

while leftjkright
if Pleftj1right is white
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else if Pleftj1right is blue
swap leftj1kright
kleftarrowk1

bluewhitered Amy

white blueredEnd

In each iteration anys goes down by 1
k

iJ

done after exactly
n iterationsOln time


