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Problem 1

Write preconditions and postconditions of the following incomplete Hoare triples to

make them valid.
1. {a>2}a:=a+1{ }
2. { } if(a==0)thena:=1elsea:=3{a =23}
3.{ Ya=b—c {a=5}
4. {a = 3twhile(a < 10)a :=a+1{ }

Solution.

1. {a >2}a:=a+ 1{a > 3}
2. {a=4} if(a==0)thena:=1lelsea:=3{a =3}
3. {b—c=5} a:=b—c {a=5}

4. {a = 3}while(a < 10)a := a + 1{a = 10}



Problem 2

Prove {a = v0Ab=vl}c:=a;a:=b;b:=c{a = vl Ab=v0}.

Solution.
(I){a=v1Aec=v0}b:=c{a=v1Ab=0v0} AS
(2){b =vl Ac=0v0}a :=b{a=vlAc=100} AS
(3){b=vlAa=110}c:=af{b=vlAc=0v0} AS
(4)a=v0Nb=vl - b=vlAa=0v0 predicate logic
(5){a=v0Nb=wvl}c:=a{b=vlAc=100} SP(3)(4)
(6){a =v0ANb=vl}c:=a;a:=b{a=v1Ac=00} SC(2)(5)
(MN{a=v0Nb=vl}c:=a;a:=b;b:=c{a=vlAb=00} SC(1)(6)

Problem 3

Prove {T} if(a==1)thenb:=3elseb:=1 {b=1Vb=3}.

Solution.
(H{3=1v3=3}:=3{b=1Vvb=3} AS
2){1=1v1=3}b:=1{b=1Vb=3} AS
B3)TNa=1—-3=1v3=3 predicate logic
W{TAa=1}b:=3{b=1Vb=3} SP(1)(3)
B)TA=(a=1)—1=1Vv1=3 predicate logic
6){TAN=(a=1)}b:=1{b=1Vb=3} SP(2)(5)
(T} if(a==1)thenb:=3elseb:=1 {b=1Vb=3} CD(4)(6)

Problem 4

Prove {a = 3} while(a! =10)a:=a+1 {a = 10}. The loop invariant is a < 10.

Solution.



(1){a+1<10}a :=a+ 1{a <10} AS
(2)a<10Aa#10 = a+1<10 predicate logic
(3){a <10Aa# 10}a :=a+ 1{a < 10} SP(1)(2)
(4){a < 10} while(al = 10) a = a+1 {a < 10 Aa = 10} W HP(3)
(5)a <10Aa=10 - a =10 predicate logic
(6){a < 10} while(a! =10) a := a+ 1 {a = 10} wWC(4)(5)
(Ma=3—=a<10 predicate logic
(8){a = 3} while(a! =10)a:=a+1 {a =10} SP(6)(7)
Problem 5

Write a weaker precondition and a stronger postcondition for {b = 7}a := b+3{a > 5}.

Solution.
weaker precondition: b > 2.

stronger postcondition: a = 10.

Problem 6
Compute wilp(a :==b—1; if(a ==10)thenc:=a+1lelsec:=a+2 , c>4)

Solution.

wip(a:=b—1; if(a==10)thenc:=a+1lelsec:=a+2 , c>4)
=wlp(a:=b—1,(a=10—>a+1>4)A(a#10 = a+2 > 4))
—(b—1=105b—1+1>4)A(b—1#£10-b—1+2> 4)



