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. (15%) Answer the questions about the following graph. Is it a planar graph? Does it have an Euler circuit? Does it have an
Euler path? Does it have a Hamilton circuit? Does it have a Hamilton path? Prove your answers.

. (15%) Solve the following recurrence relations.
(a) @n=8ay1— 15a,2 + 8 withap=4 and a1 = 12. (7%)
(b) nan — (n+1)ap,-1 = 1 with the initial condition ao = 1. (8%
. {12%) Consider the following relations on the set of integers, and answer the questions. Which of these relations are reflexive?
Which of these relations are symmetric? Which of these relations are anti-symmetric? Which of these relations are transitive?
Prove your answers.
Ri={(x,3) | (x-)* <10}
Ro={(x,») | (x - yy mod 5 = 0}
Rs={(x,y) |x2y+ 3}
. (8%) Answer the questions. How many one-to-one functions are there from a set with three elements to a set with eight
elements? How many onto functions are there from a set with three elements to a set with eight elements?
. (13%) Give the vectors vi = (2, 1, 3),v2=(5,3, Dand s =(1, 7, 2).
(a) Show that they are linearly independent.
(b) Give the space S which they span. What is the dimension of §?
(¢) Which matrices M have S as their column space?
(d) Give an invertible » by » matrix A. Show that Avi, Av>, and Avs is also a basis for S.
. (10%) Factor the matrix B into B = LDLT,

5 5 0
B=|5 7 2|
0 2 9
6 1 0 06
. (10%) Project b = ; onto the column space of € = g é 2 . What is the projection matrix P?
9 0 0 ¢
What is the projection p?
2 -1 0
. (15%) Testthe matrix D =|—-1 2 —1| to answer the following questions:
0 -1 2

(a)} Are all the pivots of D positive?

(b} Are all the upper left determinants of D positive?

(c) Are all the eigenvalues of I positive?

(d) Is x"Dx always positive except at x = §?

(e) Does D equal R"R for a matrix R in which all the columns are independent?
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