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EXERCISES 2.3

In Exercises 1 4, prove that the pseudocode program segment is correct by proving the looP

invariant 0 and evaluating O at loop termrnatlon

1. Function to rctum the value of .l for t > 1

Square(positive integer')

Local variables:
integers i, /

j : r
w h i l e i l t d o

j = j + 2 i + 1
i = t + 1

end while

/, now has the value I
renrrnj

end filnction SquaJe

Q t j = i z

* 2, Function to return the value ofjrl forr > I

Factorial(Positive integer'r)

Local variablesi
integers i,.l

w h i l e r * t +  l d o
j - j * i
i = i + 1

end while

/, now has the value rl
return i

end function Factorial

Q t j = ( i - r ) 1 ,

3. Function to relum the value of xl for x, f > I

Power(positive integer .I; positive integer ))

Local variables:
in@gers i, j

j = x
w h i l e i + ) d o

J = J 1 X
i = t + l

end while
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/4 now has the'value .rt

end function Power

A : j = ' '

4. Function to compute aDd write out quotient q and remainder I when r is divided by ),
r > 0 , ) > 1

Divide(nonnegative integer .4 positive integer ))
Local variablesr
nonnegatlve mtegers 4, r

w h i l e r > f d o
q = q + l
r = r _ y

end while

//q and r are now the quotient and remainder
wriie("The quotient is" 4 

"and the remainder is" ,.)
end function Divide

Q t x = q " r + t

For Exercises 5-8, use the Euclidean algorithm to find the greatest common divisor of the given

5. (2420,70)
* 6. (735,90)

1. (t326,252'
8, (r018215,2695)

In Exercises 9-14, prove &at lhe program segment is correct by finding and Foving the appro-
priate loop invariant 0 and evaluating 0 at loop termination,

9. Function to rctum the value 't - y for t,, > 0
Difference(nonnegative integer.4 nodnegative integer))

Local variables:
integers i,j

t : 0

wh i l e i# rdo
j : j - l

t : i + I
etrd while
//j now has d'e value i - )

end function Difference


