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2. (12%) For the alphabet X = {0,1}, express the following
expression

(a) the set of strings containing exactly 1.

(b) the set of strings of odd length.

(c) the set of strings ending in 1 and not containing 000.

3.
(a) (4%) Solve the congruence 4x = 5 (med 9).
(b) (6%) Show that an inverse of @ modulo m does

4. (12%) Solve the following recurrence relation
an = 3an_1 + an*l {ao =1

@ { by = Gp_g +2bpy’ and by =2

(b) ap = 5an_1 +6an + 7 with aq = 1,0, = 2.

5. Find the coefficient of x° in the following power series.
(8 (3%) 1/(1 +3x)
(0) (5%) x*/(1=x)*
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1. (8%) Show that the set foMMneZ* U {0}} is not regular.

set using a regular

not exist if ged(m,a) > 1.
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(10%) 6. Consider a linear system Ax =b, where A= |1 3 3|,b= |0|,andx= |x,
l_l 35 2 X3
1 112
What is the reduced echelon form of the augmented matrix |1 3 3 0 |after forward
‘ 13 5 2
elimination, and what is the solution of the linear system?
( 1 4
(10%) 7. Find all the eigenvalues and eigenvectors of A = | -3 4 .
lL -3 1 3

(12%) 8. Suppose that A is an m by n mairix of rank r. Write all known relations (=, <or <) between 7,
m and 7.
(a) If Ax = b has infinitely many solutions for every b. (4%)
(b) If Ax = b has exactly one solution for some b, no solution for other b. (4%)

(c) If Ax = b has exactly one solution for every b. (4%)

(18%) 9. Answer each of the following questions.
(a) Let P be the plane in R® space with equation 3x + 2y — 6z = 8. What is the equation
of the plane Py through the origin parallel to P? Are P and Py subspaces of R>? (6%)

M®) Let matrix A = E :)1} . Describe the column space and the null space of A. (6%)
. : o 0
(¢) If a 2 by 2 matrix A has an eigenvalue A; = 1 with eigenvector x; = : and the other

2
eigenvalue A, = 5 with eigenvector x; = [1} , what is the matrix A? (6%)
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