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Problem Set 4 Solution

Problem 3.1
1.y = x?
2. y=zAx=w
3. (azbAhy=xxb)V(a<bAy=xxa)
4. true

5. false

Problem 3.2

Consider the program:

newvar x:=a in
newvar y:=b in
(while y > 0 do
newvar t:=x rem y in
(x:=y; y:=t);
c:=x)

The proof of total correctness is:
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ged(x,y) = ged(a, b)) A (y < m)]
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in (x:=y; y:=t)
(ged(x,y) = ged(a, b)) A (y < m)]
0) A (ged(x,y) = gecd(a, b)) A (y > 0)

)A(y 2 0) A (ged(x,y) = ged(a,b))]
y>0 do newvar t:=x rem y in (x:=y; y:=t)
)

A(y >0) A (ged(x,y) = ged(a, b)) A =(y > 0)]
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do newvar t:=x rem y in (x:=y; y:=t)

[x = ged(a,
10. [x = gcd(a,
[

ged(x,y) = ged(a, b)) A (y > 0) A (y = m)]

1. [(a=0)A(b=>0)]
x:=a; y:=b; while y > 0 do newvar t:=x rem y in (x:=y; y:=t); c:=x
[c = ged(a, b)]

12. [(a>0)A(b>0)]

(RAS,,1)

(RAS3/ 3)

(DC, 4)

(WHT,5,6)

(WC,7,8)
(AS)

(MSQs3,2,9,10)

x:=a; newvar y:=b; in (while y > O do newvar t:=x rem y in (x:=y; y:=t); c:=x)

= gcd(a,b)]

13. Ea >0)A (b > 0)]

(DC,11)

newvar x:=a in newvar y:=b; in (while y > O do newvar t:=x rem y in (x:=y; y:=t); c:=x)

= ged(a,b)

Problem 3.4

1L x>0 Ay=vyo+ (xo—x) x (xo+x—1) =2 A x = cnt]
(x=x-Ly=y+x)
[x>0Ay=yo+ (xo—x) X (xo+x—1) +2Ax+1=cnt]

2. x>0ANy=yp+

(
x>0Ay=yo+ (xo—x)x (xo+x—1)+2Ax = cnt
xo—x) X (xp+x—1)=2Ax+1=cnt
xo— X)X (xp+x—1)+2Ax < cnt]

3. x>0Ay=yp+
x>0Ay=yp+

o~~~ o~~~

xo—x) X (xp+x—1)+2Ax #0Ax = cnt

=

=

(RAS;)

(DC,12)



(x> 0Ay=yo+(xo—x) X (xo+x—1)+2Ax #0Ax = cnt]
(x=x-Ly=y+Xx)
[x>0Ay=yo+ (xo—x) x (xo+x—1)+2Ax < cnt] (WC,SP 1,2,3)

x> 0AYy=yo+(xo—x) X (xp+x—1)+2Ax#0 =
x>0

(x> 0AYy=yo+ (xo—x) X (xg+x—1)+2]
while x #0 do (x:=x-1;y:=y +x)
[x>0Ay=yo+ (xo—x) X (xg+x—1) =2~ (x #0)] (WHT 4,5)

. x>0ANx=x0ANy=1y9 =
x>0 Ay=yo+ (xo—x) X (xg+x—1) =2

x> 0AYy=yo+(xo—x) X (xo+x—1)+2A=(x #0) =
y=yo+xox(x—1)+2

(x> 0Ax =x0 Ay =y
while x #0 do (x:=x-1Ly:=y+x)
[y =yo+x0 x (xo—1) +2] (SP, WC, 6,7,8)



