Review Q & A - Apr. 8

Final Exam
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Model Satisfaction: Exercises (7.1) Slide 48
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Exercise: What if we change the LHS to s:? p % nover 40
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[Solution to Part (d)] -QB/( 13 SLOO{}/ { I.i —7 WP(J\"DJ)Q 1)

We first calculate the wp for the loop body to maintain the LI:

wp(if(input[i] > result) { result := input[i] }; i := i + 1;,|Vjejel..i—1=1<jAj< Len(input) A result > input[j] ‘)

= {wp rule for sequential composition }

jejel..i—1=1<jAj< Len(input) A result > input[j] ‘) )

wp(if(input[i] > result) { result := input[i] },|wp(i = i + 1,

= {wp rule for assignment}

wp(if(input[i] > result) { result := i

jejel..i=1<jAj< Len(input) A result > input[j] ‘)

= {wp rule for conditional}

input[i] > result = wp(result := inputl[i],|Vjejecl..i=1<jAj < Len(input) Aresult > input[j] ‘)
A
input[i] < result = wp(result := result,|Vjejecl..i=1<jAj < Len(input) Aresult > input[j] ‘)

= {wp rule for assignment, twice}
inputfi] > result = (Vjojel..i=1<jAj < Len(input) A input[i] > input[j])
A
inputfi] < result = (Vjejel..i=1<jAj< Len(input) A result > input[j])

We then prove that the precondition (i.e., Stay Condition A LI) is no weaker than the above calculated wp:
e To prove the left conjunct: B LT

I 1< Len(input)l/\l( Viejel..i-1=1<jAj<Len(input) Aresult > inputlj] )=,
input[i] > resul ‘Vj ejel..i=1<jAj< Len(input) A inputli] > input[j]
= { Shunting: p=(g=r)=(pPAg =r }
i < Len(input) N(Vjejel..i-1=1<jAj< Len(input) A result > input[j] ) A input[i] > result =
’Vj ejel..i=1<jAj< Len(input) A input[i] > input[j] ‘

Proof via Assuming the Antecedent:

’Vj ejel..i=1<jAj< Len(input) Ainput[i] > input[j] ‘

{split range: Vjejecl..i=P(j)=(Vjejecl..i—1= P(j))AP()}

(Vjejel. = 1\?]’ A j < Len(input) /‘Iinput[i] > input[j]l A (1 <iNi < Len(input) Ainput[i] > inputfi]) L/
{antecedent: input[i] > result; and RHS of precond: Vjej €l @:> 1 < jAj < Len(input) A result > input[j]}
true A (1 < i A < Len(input) A input[i] > input]i])

{LHS of precond: i < Len(input) and input[i] > input[i] = true} ﬂrﬂ' [-L:l 7 Vpﬂlt
true A YMf 7/ T'AM (.J]
e (FEzercise) To prove the right conjunct: ‘__? P‘t [L ] >/ MPI" [\TJ

i < Len(input) A (Vjejel..i-1=1<jAj< Len(input) ANresult > input[j]
= input[i] < result =>Vjejel..i=1<jAj< Len(input) A result > mput
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