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L. In the following program segment, i, /, k and counter are integer variables. Determine the value

that the variable counter will have after é;egl]1elnl is executed. (10%)
- |_.,_,
counter =10 o i
fori:=1to 15 do r I
forji=ito 15 do T T [
for k =j to 15 do. s
counter 1= counter ¥\ ! RV

3]

Determine whether each of the following statements is true or false. [f true, give the proof. 1f
false, provide a counterexample. The universe comprises all integers.

a) Vx 3y 3z {x=Ty+ 5z2) , (5%)

b) Vx 3y 3z (x =4y + 62) — N _ (5%)

3. M three integers are selected, at ranclg)m'"-and"with”imlt replacement, from {1, 2, 3, ..., 99, 100},
what is the probability their sum is ev%:"ﬁ‘? m—— (10%)

4. A wheel of fortune has the integers 11;0111r:f——t_0 25)pldces on it in a random manner.. Show that

regardless of how the numbers are_p Eﬁib?‘:éd%n%hé wheel, there are three adjacent numbers
whose sum is at least 39. ' (10%)

: b 1
5. Determine all a, b € Z such that —;i+§ = v (10%)
’ I P
6. Prove thatif £ 4 — Band B/, B, gwjihgﬁ]M ]
8) [ (BB =By By f \ (5%)

0 e =reyorie) T | (5%)

7. Arelation & on a set 4 is called j:-‘fﬂqﬂcﬁf-ivjfﬁ’ for alla’e 4, (g, a) g R.
a) Give an example of a relation & on Z where R is irreflexive and trausitive buat not
symmetric. ' - (4%)
b) Let & be a nonemepty relation on a set 4. Prove that if R satisfies any two of the following
properties — irreflexive, symmetric, and transitive — then it cannot satisfy the third. (10%)
¢) If |4] = n 2 1, how many differentrelations en-7 are irreflexive? How many are neither
reflexive nor irreflexive? e (6%)
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5 appear in the first five positions,:-’Wh‘ét ifthie value ofn? (10%)
’ .. et i

B . . R .
9. Sergeant Bueti must distribute 40 buflets (20 for rifles and 20 for handguns) among Four police
officers so that each officer gets at least two, but no more than seven, bullets of each type. In
how many ways can he do this? _ ' . (10%)




