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1. (10 points) Let u, v, w be nonzero vectors in R with the same initial point and u - (v X w) = —4,

Which of the following statements are correct? Note that there may be multiple answers to this
question.

(a) v.-(uxw)=—4

dyv-(wxw)=0

(¢} u X {v X w) lies in the plane determined by v and w.

(d) (uxv)xw lies in the plane determined by u and v.

(e) The vectors (u X v) xw and u X (v X w) are the same.

2. (10 points) Which of the following are subspaces of £° ? Note that there may be multiple answers to
this question.
(a) All vectors of the form (a, 0, 0).
(b) All vectors of the form (a, 1, 0).
(c) All vectors of the form (a, b, ¢) where b= a + c.
(d) All vectors of the form (a, b, ¢) where ¢ =a — b.
(e) All vectors of the form (a, -a, 0).

1 11
3 13
3. (10 points) Let u =|5| and v = {15]. Which of the following is the rank of uv’ ?

7 17
9 19

(a) 1

by 2

(c) 3

d 4

(e) 5

4. (10 points) Which of the following are the eigenvalues of A’ ? Note that there may be multiple answers
to this question.

2 0 0 0

3 =1 0o o

A=lg 7 o5 0

-1 9 6 0
(a) 1
(b) -1
© 2
d) 64

() 128
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5. (10 points) Sketch the unit circle in R? using the following inner product.
1 1

u-v=zu1v1+1—6

UV
6. (10 points) Assume that the universe for x is all people and the universe for y is the set of all movies.
Write the statement using the following predicates and any needed quantifiers:
SCe,y):xsawy L{x,y):xlikedy A(y):ywonanaward C(y): yisacomedy.
a) (2 points) No comedy won an award.
b) (2 points) Lois saw Casablanca, but didn’t like it.
¢) (2 points) Some people have seen every comedy.
d) (2 points) No one liked every movie he has seen.

) (2 points) Ben has never seen a movie that won an award.

7. (10 points) A T-omino is a tile pictured as follows. Prove that every 2" x 2" (n > 1) chessboard can be

tiled with T-ominoes.

8. (10 points) Determine whether the following graph is planar or not. Provide proofs or reasons.

a4

24

9. (20 points) Fill the blank. Each blank is 2 point.

a) If 7'is a tree with 999 vertices, then 7T has edges.

b) There are non-isomorphic rooted trees with four vertices.

¢) Write 3n — (k + 5) in prefix notation:

d) A cycle graph C7 has spanning trees.

e) If each edge of n-dimensional hypercube (4 has weight 1, then the cost of any spanning tree of
minimum cost 1s

) If 7 is a full binary tree with 101 vertices, its minimum height is

g) Every full binary tree with 50 leaves has vertices.

h) The incidence matrix for the wheel graph W, has rows and columns,

i) List all positive integers » such that the complete graph K, has an Euler circuit.

1) List all positive integers m and # such that the complete bipartite graph Kmnn has a Hamilton path but
no Hamilton circuit.




