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1.

Use mathematical induction to show that 11™°+12** isdivisible by 133 for any

natural number n. (10%)

Given (1+x)" = Zn:Ci”x‘ , please show that zn:i xC"=nx2"" . (10%)

i=0 i=1

With each step you take when climbing a staircase, you can move up either one
stair or two stairs. As aresult, you can climb the entire staircase taking one stair
at a time, taking two at a time, or taking a combination of one- and two-stair
increments. For each integer n > 1, if the staircase consists of n stairs, let ¢, be
the number of different waysto climb the staircase.

(@ Compute ¢y, Cy, Cs, C4, and cs. (5%)

(b) Find arecurrencerelation for ¢y, C;, C3, Cs, Cs, .... (5%)

(c) Find an explicit formulafor c,. (10%)

Find the number of integer solutionsto ¢; + ¢, + C3 + ¢4 + C5 = 10 where 0 < ¢y,
1<cy, 0<C3 2 <y, and 0 < Cs. (10%)

Determine whether each of the following statements is true or false. Briefly
explain your answer. (10%)

(@ ¢c¢,where o meansan empty set

®) gefg

© {}e{s

(d) {abhef{{ah}ab

(®) {af}clia{}fal))
Use K-map to simplify the Boolean function F = wxyz + wxyz + wxy'zZ + wxy'z +
WXyz + wxy'z. (10%)

1.
8.

Showthat (p — ) — randp — (g — r) arenot logically equivalent. (10%)

If we arbitrarily place 7 identical black balls and 5 identical white balls in 4
numbered boxes, what is the probability that each box contains at least one ball

of each color? (10%)

Please determine whether the following functions from Z to Z are invertible

(one-to-one and onto) functions or not?
(@ f(x) Ix/4]+1 (4%)

(b) f(x)=x+3 (3%)
© f(X) =x2+1 (3%)



