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The decimal value of the 2’s-complement binary number 11011011 using 8 bits
(including the sign bit) is

(A)37 (B)-37 (C)219 (D)-219
The number of colors a video card can display is determined by its
(A) pixels (B) hertz (C) woofers (D) bit depth
Web sites that allow for personalization often use to track user
preferences.  (A) cookies (B)spam (C)worms (D) crackers
To convert an assembly language source program into machine language, a(n)
isused. (A) loader (B)compiler (C)assembler (D) interpreter

sort has no every-case time complexity.
(A) Selection (B) Bubble (C) Quick (D) Exchange

. FFHFA?% (30% > L fH 10%)

Show the number of comparisons required for sorting the list of the numbers {17,
3, 20, 32, 11, 15} by using each of the following sorting algorithms:

(1) bubble sort
(2) insertion sort

How many different binary trees can be generated by four nodes?

Assume that there are 31 data items recorded in array X. How many passes, in the worst
case of using binary search method, it will take to find out a specific data item in array X.
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1. Construct a truth table for each of the following compound propositions.

(@) pAr—q
b)(prq)—or
2. Give a proof by contradiction of the theorem “If 3n+2 is odd, then n is odd.”
3. Use mathematical induction to prove that 1 + 3 + 5+ - - - +(2n-1)=n” whenever n

is a positive integer.
4. How many solutions does the equation x, + X, +Xx, =9 have, wherex,, x,,and X,

are nonnegative integers?
5. (a) What is the Pigeonhole Principle?

(b) Show that if six integers are selected from the first ten positive integers, there
must be a pair of these integers with a sum equal to 11.

n n
6. Letn be a nonnegative integer. Show that Z 2"( ] =3"
k=0

7. How many different strings can be made by reordering the letters of the word
“tomorrow”?

8. Show the adjacent matrix of K4, which denotes the complete graph on 4 vertices.
Next, find the number of paths of length 3 between two different vertices in K4 by

using its adjacent matrix.

9. Suppose that a connected planar graph has e edges and Vv vertices with v > 3 and
no circuits of length 3. Prove that e <2v — 4.

10. How many vertices and how many leaves does a complete 3-ary tree of height 5
have?
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