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1. Let A =B = C =R (real numbers), and let f:4A—>B, g:B—>C be defined
by f(a)=a+1 and g(b)=b>+2. Find (10%)
(@). (g°/)(-2) (®). (f-8)-2) (©). (g°f)(x)
(@). (feg)x) ©. (fH)

2. Let G be the set of all nonzero real numbers and let a*b = (ab)/2.

Show that (G,*) is an Abelian group. (10%)

3. Let (Sy, *)), (S2, *»), and (Ss, *;) be semigroups, and f:S;—>S, and

g:S, ->S; be homomorphisms. Prove that geof is a homomorphism

from S; to Sj. (5%)

4. Let = (1x2 matrices, ), where [x, y] O [w, z] = [x+w, (y+2)/2]. Determine
which of the following properties hold for this structure. " (15%)
(a). Closure

(b). Commutative

(c). Associative

5. Find an explicit formula for the sequence defined by c¢,=3c,;—2c,,

with initial conditions ¢; =5 and ¢, =3. (10%)
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6. Let A be a matrix defined below

Compute A% (5%)
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7. Let A be a matrix defined below

Find the matrices P and D such that A=PDP™ (10%)

8. Find the QR-decomposition of

SN
K=l 0y (10%)
L

9. Let A be a matrix defined below

1 - 3 ~2 0

A={2 6 -5 =2

2 6 0 8
(a). Find a basis for the nullspace of A. (6%)
(b). Find the rank and nullity of A. (4%)

10Let T:R>—>R> be the linear transformation defined by

X2

T( [xl} ] | 5%, - 6x, ARARBEPE

5x; +6x;

Find the matrix [T]gpg for the transformation 7 with respect to the

bases B={u,u,} for R?* and B'={uj,uj,uj} for R®, where

. 4 1 -1 0
u1=m’ uzzm, uj=| 0f, up=-2|, and wz3=|2/. (15%)
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