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1. [10%]Trueor False. Determine whether each of the following statementsistrue
or false.
(@) Let A, B, and Cbesets. Then An(B—C)=(AnB)-(ANC).
(b) If Pand Q are propositions, then (PA Q) — P isatautology.

(©If f:Z—>Z isdefinedby f(n)= [2_‘+1 then f(n) is one-to-one.

(d) Therelation R ={(a,b)|a< b} onthe set of integersis reflexive.
(e) nte O(n").

2. [24%] Fill in the blanksin the following statements.
(@) If theset A={1,{1}}, then power set of Ais
(b) Let F(x), P(x), and M(x,y) be the statements “x isfemale,” “x isaparent,” “x
isthe mother of y,” respectively. The statement “if apersonisfemaeandisa
parent, then this person is someone's mother” can be expressed as a logical
expression involving predicates, quantifiers with auniverse of discourse
consisting of all people, and logical connectives as
(c) A set B isdefined recursively by
(i) 0eB
(i) If xe B,thenx+5¢ B.
Use set builder notation to describe the set B by stating the properties that
uniquely characterize the elementsin B. B={x| }.

(d) Give abig-O estimate for f (n) =log(n!) + (logn +1)* +100Vn , usea

simple function of smallest order. f(n)=

(e) Let T beatreewith 3 vertices of degree 3, 1 vertex of degree 2 and x
vertices of degree 1. Then x=

(f) Let F beaforest consisting of 10 trees. If F has 123 vertices, then F has

edges.

(9) Thereare 4-digit decimal telephone numbers having one or more
repeated digits.

(h) If there are five possible grades, A, B, C, D, and F, the minimum number of
students required in a class to be sure that at least six will receive the same
gradeis
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3. [8%]Find the solution to the recurrence relation
a,-12a, ,-16a, ; = -108 n + 261
withinitial conditions a, =6, a, =-3, anda, = 93.

4. [8%]How many solutions are there to the equation X, + X, + X; + X, + X, = 21,
where x , 1=21234,5 isanonnegativeinteger suchthat 0< x, <10 ?

5. [10%] Use Guassian elimination to solve the following system of linear

eguations.
“Xp - 2% + 3% -2X,=0
2%+ X, =0

X, +2%- 2%=0

6. [15%] (a) Find the standard matrix A for alinear transformation on R® ; that is an
reflection about the zx-plane, followed by an clockwise rotation of 45°about

the positive z-axis. (b) Determine the inverse of A.

7.[15%] (&) Determine the eigen values and spaces of the following matrix B and (b)
Solve the system of differential equations.

(@ (b)
110 Yi==Y.+Y,
B=|1 10 Y2= Y1+ Y,
0O 0 2 y;:2y3

8. [10%] Transform us, Uy, Us to an orthonormal basis vy, V2, v3 under the Euclidean
inner product using the Gram-Schmidt process (beginning from u;). u;=(1,0,
0), u,=(1,1, 1), u =(0,2, -1).



