American Computer Science League
199697 p 8 Contest #1

Classroom Division — PROBLEMS

Page 1 of 2

1. BASIC Expressions

What is the value of the following BASIC expression given that a=2,
b=6, and c=-1.

a+bx(c+a)—bt2/(a+c)

2. BASIC Expressions
Write a BASIC statement that is an exact translation of the following:

The value = equals the sum of a and b divided by
twice the difference of ¢ and d

3. What Does This Program Do? (BASIC)

If variables a, b, and c all start out with a value of 2, which, if any, of
them have a value of 2 after the program finishes?

if (a+b)>c then a=b+c else a=c-b
if a>(b+c) then b=a-c else b=a+c
if a+b>b-c then c=a+b else a=b-c
if a+b>c then a=b+c else c=b-a

4. What Does This Program Do? (BASIC)
What is printed when the following program is run?

10 A=1 : B=3 : C=1

20 if (A>B) and ((C<A) or (B<C)) then A = A+3
30 if (A<B) and (B>C) then A = A+C
40 if ((A>C) and (A>B)) or (B>C) then A = A-C

50 if A>5 then A=A+2 else A=A+5
60 print A
70 end

5. Computer Number Systems

How many 1’s are there in the binary representation of 19967
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6. Computer Number Systems
What is the base 16 value of FEDCBA 4 + ABCDEF 4 ?

7. Computer Number Systems

How many numbers between 300 and 500, inclusive, have exactly eight
1’s in their binary representation?

8. Recursive Functions
Find f(7), given the following:
flz—=3)+1 ifz>3
fl@)=< flzx+2)-3 if1<x<3

22+x+1  otherwise

9. Recursive Functions

Find f(8,5), given the following:

fle—1,y+1)—2 if z and y are positive,
x is even, and y is odd
fly,z+1)+1 if  and y are positive,
f(z,y) = z is odd, and y is even
7 if  and y are both zero
Ty otherwise

10. Recursive Functions
Find f(15), given the following:

2% f(x —3) —4 if z is composite
flz) =

2’ + if x is prime
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1. Here is the evaluation of the expression:

a+bx(c+a)—bt2/(a+c)=2+6/(-1+2)—-612(2+ —1)
=2+6/1-36/1 —-28
=8—-36
=—-28

2. The statement shown on the right is the only correct translation. Note
that the parentheses are needed around the term 2*(c-d) because
division and multiplication have equal precedence, and bind from left- x = (a+b)/(2x(c-d))
to-right. Without the parentheses, the value of z would be “the average
of a and b times the difference of ¢ and d.”

3. The following table shows the values of the variables after each if
statement is executed:

4. The following table shows the value of variable A after each line is
executed.

5. First convert 1996 to hex, 1996=7CC,g, and then convert that to bi-
nary: 7
7CCy6 = 0111 1100 1100

6. Work from the right to the left, carrying as needed:

F+A=19
carry + E+ B =1A
carry + D+ C = 1A 1AAAAAY6

carry+ C+D =1A
carry + B+ E = 1A
carry + A+ F =1A
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7. Convert 300 and 500 to binary:

300 = 100101100
500 = 111110100

There are 9 bits in both of these numbers, so all the numbers between
300 and 500 also have 9 bits. The 9-bit long binary numbers in this
range with eight 1’s are as follows: 4

383 = 101111111
447 = 110111111
479 = 111011111
495 = 111101111

8. The evaluation is as follows:

fN)=f4)+1
f@)=f1)+1
f) =13 -3 )
fB)=f0)+1
f0O)=02+0+1=1
Working backwards, we have f(3) = 2, f(1) = —1, f(4) = 0, and

F(7) =1.

9. The evaluation is as follows:

4
£(6,8) = 48 7
Therefore, f(7,6) = 49 and f(8,5) = 47. Note that the evaluation of
f(z,y) never requires more than 3 steps for any values of x and y.
10. The evaluation is as follows:
7(15) = 2£(12) -4
7(12) =2/(9) — 4
9) =2f(6) —4
f(9) =2(6) 132
f(6)=2f(3) -4
f3)=3"+3=12

Working backwards, we have f(6) = 20, f(9) = 36,
£(12) = 68, and f(15) = 132.




