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1. (TorF)Givenaset {P,Q, R} of Boolean variables and the
following well formed formulae (wff)

(PVQVRYA(PVQVRYA(PVQ)A(QVR)
1S satisfiable.

2. (T or F) The halting problem (H P.S) on input 4 is defined by

1, if there is at least one z € N for which P;(z) halts;
HPS, = )
0, otherwise.

Then, HPS; is a computable function.
3. (TorF) 2% is countably infinite.

4. (T or F) For a set, the M operation is neither left nor right
distributive with respect to the X operation.

5. (T or F) The complete bipartite graph K33 is planar
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6. (T or F) The following two graphs are isomorphic.

7. (TorF)Ifagraph G isanundirected graph, the number of

vertices with odd degree is even.

8. (T or F) An additive group can be isomorphic to a multiplicative

group.

9. (T or F) Let Ackermann’s function A be defined as

Alz,y) = ¢ Alz — 1,1), ify=0 ,Yo,y>0,z,y€Z
A(x —1,A(z,y — 1)), otherwise

Ackermann’s function A is a total function from N X N to N.

10. (T or F) If R1 and R2 are two equivalence relations, then

R1 U R2 is also an equivalence relation.
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11.

12.

13.

14.

15.

Please derive the conjunctive normal form (CNF) for the
following circuit:

X
y ——

v

Note that the negated of a Boolean variable z should be
represented as Z.

Solve the following recurrence:
nf(n)=(n—1)f(n—1)+(n-2)f(n—2)+2,
where Vn < 2 and f(0) = f(1) =0

(Hint: use the characteristic roots method)

Derive a formula for } ", i3(7) where n € N,

Given a partially ordered set P = {2,3,5,7,11,13,17} with the
partial order =X as “m divides n”, please draw the corresponding
Hasse diagram.

Let A= B =C =R where R is the set of all real numbers. If
f:R—>R and g: R — R are defined respectively by
flz)=222413
9(z) =5z — 1,
please derive fogo f(z) : R — R.
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16. How many solutions are there , in positive integers, to the
following equation:

$1+$2—|—"'+l’10:15

17. Derive the cost of the minimum spanning tree for the following
graph
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18. Solve the following recurrence relation and give a ©®-bound for

T(n) = AT(y7) + 1

19. Solve the following recurrence relation and give a ®-bound for

T'{n) = 49T (%) + nzlgn where lgn = logyn

20. Solve the following recurrence relation and give a ®-bound for

ny _ .3 4
T(n):{ng(?) n*+7Tm*+5 n>1
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21. (5 %)
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Let @ denote the exclusive operator z @y = (z Vy) A (Z V 7).

Show that

Pr<i<iX; IE@Xl@"'@le—l@Xj+1@"'@Xk.

22. (o %)
Please show the following two equations,

ap+ag+---+as=11 and by + by + --- 4+ b3 = 4,

have the same number of solutions in nonnegative integers

23. (5 415 %)
Given a character set and the frequency of each character,

character Jfrequency
A 24
E 16
I 35
O 18
U 7

(1) Find a Huffman code for the character set using the given
frequencies. Show your derivation.

(2) Decode the message 01000110001011







