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Function Correctness

Postcondition is what you want to be true after
the function has completed

Precondition is what you need to be true before
your function to operate
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Postconditions with unit tests
Preconditions with exception handling
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With correctness proofs

In our case, a correctness proof is a collection of
Imbedded statements meant to show that our
algorithm is truly working towards the intended
post condition



Introduction Loop Invariants
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Preconditions
Postconditions

After each iteration of a loop we should be able
to show that we have made some progress
towards our end goal of achieving the functions
post condition



BUBBLESORT(A)

01.fori < 1tolength|A]

02. forj < length|A]ldowntoi + 1
03. if Alj] < Al|j — 1]

04. exchange Alj| & Alj — 1]



BUBBLESORT(A)

001.for i < 1to length|A]

002. forj < length|Aldowntoi + 1
003. if Alj]l < Al|j —1]

004. exchange Alj] & Alj — 1]
AQa. for k < 2 to length|A]

AOb.  ASSERT(A[k — 1] < Alk])



BUBBLESORT(A)
001. fori < 1tolength|A]
002. forj < length|Aldowntoi + 1

003. if A[j] < A[j — 1]

004. exchange Alj| < Al|j — 1]
A2a. form < jtolength|A]

A2b. ASSERT(A[j — 1] < A[m])

AOQa. for k « 2 to length|A]
AOb.  ASSERT(Alk — 1] < Alk])



BUBBLESORT(A)
001. fori « 1tolength|A]
002. forj < length|Aldowntoi + 1

003. if A[j] < A[j — 1]

004. exchange Alj] & Alj — 1]
A2a. form < jtolength|A]

A2b. ASSERT(A[j — 1] < A[m])
Ala. forn<2toli

A1b. ASSERT(A[n — 1] < A[n])

AOa. for k < 2 to length|A]
AOb.  ASSERT(A[k — 1] < A[k])



SELECTIONSORT(A)
001. fori « 1tolength[A]

002.
003.
004.
005.
006.

key « i
forj < i+ 1tolength|A]
if Alj] < Alkey]
key < j
exchange Ali| & Alkey]



SELECTIONSORT(A)

001. fori < 1to length|A]

002. key « i

003. forj < i+ 1tolength|A]
004. if Alj| < Alkey]

005. key « j

006. exchange Ali]| < Alkey]
AQa. for k « 2 to length|A]

AOb.  ASSERT(A[k — 1] < Alk)])



SELECTIONSORT(A)
001. fori « 1tolength|A]

002. key « i

003. forj < i+ 1tolength|A]

004. if Alj] < Alkey]

005. key « j

A3a. fork < jdowntoi+ 1
A3b. ASSERT(Alkey] < Alk])

006. exchange Ali| & Alkey]
AOa. for k < 2 to length|A]
AOb.  ASSERT(A[k — 1] < Alk])



SELECTIONSORT(A)

001. fori « 1to length[A]

002. key « i

003. forj< i+ 1tolength|A]

004. if Alj] < Alkey]

005. key « j

A3a. form < jdowntoi+ 1
A3b. ASSERT(Alkey] < A[m])

006. exchange Ali] & Alkey]
Ala. forn< 2toi

Alb. ASSERT(A[n — 1] < A|n])
AOQa. for k < 2 to length[A]

AOb.  ASSERT(Alk — 1] < Alk)])



INSERTIONSORT(A)
001. forj « 2 to length|A]

002.
003.
004.
005.
006.
007.

key < Alj]

< j—1

whilei > 0 and Ali] > key
Ali + 1] « Ali]
l—1—1

Ali + 1] « key



INSERTIONSORT(A)

001. forj < 2 to length|A]

002. key « Alj]

003. ie<j—1

004. whilei > 0and Ali] > key
005. Ali + 1] « A[i]

006. l—i—1

007. Ali+ 1] « key

AOQa. for k « 2 to length|A]

AOb.  ASSERT(Alk — 1] < Alk)])



INSERTIONSORT(A)

001.for j « 2 to length|[A]

002. key < Alj]

003. iej—1

004. whilei > 0 and Ali] > key

005. Ali + 1] « Ali]

006. i—i—1

A4da. forme<itoj—1

A4b. ASSERT(A[m] < Alm + 1])
A4c. ASSERT(A[m] > key)

007. Ali+ 1] « key
AQa.for k « 2 to length|A]
AOb.  ASSERT(A[k — 1] < A[k])



INSERTIONSORT(A)
001.for j < 2 to length|A]

002.
003.
004.
005.
006.
Ada.
A4b.
A4c.
007.
Ala.
Alb.

key < Alj]
[<j—1
while i > 0 and Ali] > key
Ali + 1] <« A[i]
[<—i1—1
forme<itoj—1
ASSERT(A[m] < A[m + 1])
ASSERT(A[m] > key)
Ali + 1] « key
forn<2toj
ASSERT(A[n — 1] < A[n])

AOa. for k < 2 to length[A]

AOQb.

ASSERT(A[k — 1] < A[k])
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