MATH 321 Section 01
Homework 1

Below is a list of problems that | will collect Friday Janu&§. You should write up solutions
carefully and neatly angtaple your work. All problems from the homework are fair game on the
exams! You are encouraged to work in groups, but you musewptyour own solutions. | will
be available during office hours for help.

(1) Either read the directions on your calculator or go anlamd find some freeware in an
effort to find a computational tool to aid you in matrix aritatic.

(2) Describe geometrically the set of solutions to the fellmy systems of equations (treat the
a;;'s andb;’s as constants). Is the solution set a point, intersectidines, etc...
(@) anry + a1ox9 + azrs = by

(b) ar1z1 =0y

a1 Ty + appTy = by
(C) { anzy + aznry = by
a3171 + G322 = b3
a1171 + a12T2 + a1373 + a14T4 + 1575 = by
(d) 211 + A929X2 -+ 9373 + A24T4 -+ Q255 = bg
3171 + U32T2 + 3373 + A3474 + Az5T5 = b3

(3) Find the augmented matrix for each of the following systef linear equations.
(a) T — 21‘2 =1
—21’1 + Ty = 4
T — 2.7}2 + x4 = 0
(b) —2x9 + 3x3+ b1 =1

Ty = 2
I = 1
(€) § z2=2
T3 = 1
(4) Find a system of linear equations corresponding to tigen@mted matrix.
2 0 0
@ |3 -4 0
_O 1 1
3 0 -2 5
by (7 1 4 -3
0o -2 1 7
(7 2 1 -3 5
©11 24 0 1




1000 7
0100 -2
(d) 0010 3
0001 4
(5) Solve each of the following by reducing a matrix to redlicew-echelon form.
233'1 - 31’2 = -2
(a) 201+ 19 =1
3r; +2z9 =1

31’1 + 2!13'2 — I3 = —15
521 + 3x9 + 223 =0
31’1 + 29 + 31’3 =11
—61’1 - 4.7}2 + 2.753 =30

(b)

433'1 - 83(32 =12
(C) 3r; — 69 =9
—21’1 + 21’2 =1

10y —4dz4+w=1
r+4dy—z+w=2

d) < 3z+2y+24+2w=>
—2r—8y+2z—2w=-4
r—6y+3z2=1

(6) Reduce the following matrix to reduced row-echelon famthout introducing any frac-
tions.

2 1 3
0 -2 7
3 4 5

(7) Recall from plane geometry that three points, not alidyon a straight line, determine a
unique circle. It is shown in analytic geometry that a ciicléhe xy-plane has an equation
of the form

az® +ay? + b +cy+d=0.
Find an equation of the circle shown in the figure.

A

Y

2



(8) Show that ifad — bc # 0, then the reduced row-echelon form of

Fdoe b

(9) Consider the following matrices:

(0 1 1
A=10 0 2
000
- 1
1 2 -1
-2 ] b H
Either compute the indicated arithmetic or explain why i possible.
(@ A+ B
(b) A+C
(c) 34
(d) AB
(e) BA
(H AC
(9) CA
(h) AD
(i) DA
(j) AA
(k) AAA

(10) LetA be anym x n matrix. Suppose that we tried to define the reciprocal bfy replacing
each entry ofd with its reciprocal. That is, ifd = (a;;)mx, then

1_ (L
A \aiy /) un

Is this always possible? Can you compute the reciprocalixfatr A, B, C, andD from
the previous exercise without bursting into flames?
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