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I. (10 points) Among the 900 three-digit integers (from 100 to 999) those such as
131, 222, 303, 717, 848, and 969, where the integer is the same whether it is read
from left to right or from right to left, are called palindromes. Without actually
determining all of these three-digit palindromes, we would like to determine their

sum. Please calculate the sum of these palindrome ranging from 100 to 999.

2. (10 points) Determine the generating function for the sequence 1, 1,1, ...,1,0,0,
0,..., where the first n+1 terms are 1.

3. (10 points) How many bijective functions are there from a finite set 4 to a finite
set B where [4| = |B| =

4. (10 points) Solve the recurrence relation
Ap+n — Sa,,ﬂ + 6an= 2, n= 0, ap= 3, ar= 7.

5. (10 points) Let a, b € Z and let 2a + 3b be a multiple of 17. (For example, we
could have a =7, b=1; and a =4, b = 3 also works.) Determine that the following

statement is true or false: 17 divides 9a + 55.
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6. (9%) Determine the coordinate vector of w = (8, — 4, — 12) with respect to the
basis {(11 11 1)/ (11 5; _3)1 (21 21 1)}'

7. (9%) Let {u;,u,,u5} be an orthonormal basis for an inner product space V. If
X = cilty + Gyl + c3l3 is a vector with the properties [|x|| =5, (#;,x) = 4, and

x L u,, then what are the possible values of ¢, c,, cy?

8. Let A be a5 by 7 matrix with rank 4.
(a) (5%) What is the dimension of the solution space of Ax = 0?
(b) (5%) Is Ax = b consistent for all vectors & in R Explain.

9. (10%) Given that the characteristic polynomial of a matrix A is
) =@+ 1)@ -2’4 +3)% find det(A~Y).

10. True or False

(a) (8%)If A isan n X n matrix whose eigenvalues are all nonzero, then A is
nonsingular.

(b) (3%)If A isa 5X5 matrixofrank 1and A =0 isan eigenvalue of
multiplicity 4, then A is diagonalizable.

(c) (3%)If A and B are row equivalent matrices, then their determinants are
equal.

(d) (3%) If A isaninvertible n X n matrix, then rank(AT) =0




