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1. (a) How many of the five-digit integers have five different digits that |
are imcreasing, as in 13457, 35679, and 456897 (5%)
(b) How many of the five-digit integers have five different digits that
are decreasing, as in 65421, 76431, and 985327 (5%) I

(c) How many of the five-digit integers have five digits that are
non-decreasing, as in 13479, 24468, and 333597 (5%)
(d) How many of the five-digit integers have five digits that -are
| non-increasing, as in 64321, 66533, and 998807 (5%) ‘

2. True and False. (B A8 3 4 &£ 18 4)
- For a prescribed universe of discourse and any open statements G(x) and |
| H(x) 1n the variable x,

(@) [dx G(x) A dx H(x)] is logically equivalent to 3x [G(x) A H(x)].
(b) [Vx G(x) A Vx H(x)] is logically equivalent to Vx [G(x) A H(x)].
() [3x G(x) v 3x H(x)] is logically equivalent to Ix [G(x) v H(x)].
(d) [Vx G(x) v Vx H(x)] is logically equivalent to Vx [G(x) v H(x)].
() [3x G(x) —» 3x H(x)] is logically equivalent to 3x [G(x) = H(x)].
() [Vx G(x) > Vx H(x)] is logically equivalent to Vx [G(x) — H(x)].

3. Find the simultaneous solution for the system of three congruences:
(a) x=2(mod3),x=3 (mod 5), and x = 4 (mod 7). (6%)
(b) x=1(mod 3), x=13 (mod 16), and x = 73 (mod 81). - (6%)
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| 4. Protessor Chen gave his Digital Design class a test consisting of three
questions. There are fifty students in his class. Three students did not
answer any question. Ten students did not answer the first question, ’
‘ fourteen failed to answer the second question, and twelve did not

answer the third question. If eighteen students answered all three
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questions. _
| (a) How many answered exactly one question? (5%)
; (b) How many answered exactly two questions? (5%)
)

5. Let the set A={1, 2, 3, 4, 5, 6}, B=4AxA, and define the relation R on B as |

tollows: (a,b)R(x,y) if and only if (a-b)=(x-y). I
| (2) Find the equivalence class [(3,2)] (5%)
(b) Compute the partition of B, B/R. (5%)

:
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!
| 6. The connected undirected graph G=(V, E) has 120 edges.

I | (a) What 1s the maximum value that |V] can have? (4%)
!

(b) What is the minimum value that |V] can have? (4%)
(c) What 1s the mimimum value that the height of G can have, if G is a
ternary tree? (4%)

| 7. Let
? 0001111
| H={0 1 1 0 0 1 1
| 1 0101 0 1
! be the panty-check matrix for a Hamming (7,4) code.
i (a) Encode the following messages: 1010 and 1101. (4%) |

(b) Decode the following received words: 1001010 and 1010001. (6%)
(¢c) Construct a decoding table consisting of the syndromes and coset I

leaders for this code. - (8%)
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