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1. Determine the sets A, B, C, and D if
(& A-B={1,2,7,11},B-A={3,6,9},andAnB={4,8} (5%)
) C-D={1,2,5},D-C={7,9},andCuD={1,2,4,5,6,7,89} (5%)

2. With n a positive integer, evaluate the sum
n H n n n
( ) +( )—2 +( )-22 + Lt ( )-2"+ +( )~2" (10 %)
0 1 2 k i n

3. Construct a truth table for each of the following compound statements, where p, g, r are
primitive statements, and then determine whether they are tautologies or not.
@ —-(pv—gq)—>-p (5%)
® (prg)—p (5%)

4. Each of the following functions f: Z — Z (Z : set of all integers), determine whether the
function is one-to-one and whether it is onto.  If the function is not onto, determine its
range f(Z) (10%)

@ f(x)=x
®) f(x)=x'+x

5. Prove each of the following for all # 2 1 by the principle of Principle of Mathematical
Induction
(@ 1+2+3+...4n = n(n+l1)/2 (10%)
(b) (cosd+isind) =cosn@+isinnd whereie C (complex number) and #=-1.
(hint : consider equation ( cos@+ sin@)?=cos 20+ isin26 ) (10%)

6. Solve the following recurrence relation. (answer should not involve complex numbers.)

ay,=5a+6a, n2l, a=12a=3 (10%)
7. Find the coefficient of x** in f(x ) = (,\c5 I T A T AR i i (10%)
8. Find the number of permutations of @, b,¢,...,x,y,z inwhich none of the pattems spin,

game, path, or net occurs. (hint: use Principle of Inclusion and Exclusion) (10 %)

9. Leta,beZ'. Proveordisprove thatif a*|b’ then alb. (10%)




