Review Problems # 1

22, + 4z, + 22, —x, + 72, = 9
(1) Given 1| z, +2x, —4z, + 3z, +22, = 5
3z, + 6z, — 2z, + 2z, + 9z, =14
( a) find a general solution for the system using R.R.E.F. Indicate which row operations are used.
( b) find a particular solution where (:Cl,xQ,x3,x4,x5> = (a,lo,b,20,30) .(iie.a=?,b=7?)

(2) What kind of solutions do the following systems have ? Why ?

3z, — 7, +5z, —2, =0 o5z, — 2z, + 2, = 0
(a) 19z, — bz, + z, —2, =0 (b) —4x, + 5z, =0
T, — Ty + x4+, =0 9z, =0

(3) Find the general solution and 2 particular solutions for the following system by reducing the
matrix to an R.R.E.F.

4z, — 4z, + 0z, + 4z, — 8z, = —4
2z, — 2z, + 0z; + x, — 22, = —3
—6z, + 6z, + 0z, — 2z, + 4z, =10

T Yy =z
: : - -2 7|3

(4) solve the following system using Back Substitution ) el 4
0 0 1[5

(5) (a) Find a consistency condition for the system:
3+ 4dy— z=a
T+2y+52=0
Tr+10y+32=c
( b) Is the system consistentfora=b=c=17?
( ¢) If not, change the value of ¢ so that the system becomes consistent.

( d) Will the solution to the system ever be unique ? why or why not ?
(6) Show that the system

T —Z=a
2r+y+32="0 is consistent for all values ofa, b, c.
3z +y =c

(7) Find all value(s) of k such that the solution to the following system is ( a) unique
krx+y+ 2z=0
( b) parametric (c)non existent | z+y+ 42=0

r+y+kz=0
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T+ Jy—2z= 0
(8) Repeat the instructions in # 7 for the system: | 2+ (k+2)y— z=-2
2z + 6y +kz= 2

1 -1

3 -2 1
(9) Find 4 such that (2A‘—B)" =C+ A where B= 9 0] and C =0 4
2 3

s t?
(10) Find s and t suchthat A= —-4" where 4,, = [ ]

3t—4 s
a b a b)(2 -1
(11) Find . d such that . d[4 3]:1
1 2 2 -3 2 1
(12) Let A= . O,B: L9 , O = 5 9

Verify that (@) A(BC) = (AB)C' ; (b) (AC)' =C"'A™" ; (c) (B') :(B*l)t

a b 1 2 1 2
(13) Find U = c 4 such that U4 =0 given that (a) A = 5 4] ;(b) A= 5 4]
2 -1 2 0
(14) Let A:3 5 , B = 5

Verify that (a) (A+ B)* = A> +2AB+B* ; (b)(A+B)'= A" +B"
(15) A company has 3 refineries R, , R, , R,
R, produces 20 gallons of heating oil, and 5 gallons of gasoline per barrel of petroleum.
R, produces 4 gallons of heating oil, and 6 gallons of gasoline per barrel of petroleum.
R, produces 4 gallons of heating oil and 11 gallons of gasoline per barrel of petroleum.

How many barrels of petroleum should each refinery produce to meet a demand for 500 gallons of
heating oil, and 1125 gallons of gasoline ?

( @) Define your variables ( in words )

( b) Set up a matrix describing the system of equations needed to solve the problem

z| [5(=75)
(c) Assuming that |y | = | 200 — 2t | is a general solution of the system, find an interval for t
z t

for appropriate particular solutions.
( d) Find one appropriate particular solution.
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Answers:
Z, z, Ly,
:Cl fr 3 8 t
2 —4 3 2[5|9
Ma)l2 4 2 —1 7/9/23/~[ 2 0 &+ |2 | RgreF
3 6 -2 2 9h4l32] [0 0 1] -% |-+
0 00 0 0]0
T, 8 _2r—+s—10¢
1132 r
(1a) = [T3|= ms—wt—1w|;(1b)z,=a=-F 0, =b=1
Ty S
Ty t

(2 a) parametric ! maximum # leading ones ( or pivots ) = 3 < # unknowns =4 ;

there is at least one parameter

(2b)Unique! z, =0 =z, = 0= 7, = 0 # leading ones ( pivots ) = # unknowns

T,
A C
1’2
@ -1 00 0 |2 |z
0 0 0 [ —2|1 4
00 00 010 s

r—2
r
s
2t +1
t

2 particular solutions — many possible answers:

for example: 7":0:5:75:>(—2,0,O,1,0) or 7’:0,3:O,t:1:>(—2,0,0,3,1) and soon !

4)z=-b5=>y—bz=4=y=>5—

B)44=-21=2=2y—T24+3=2-2)—7(-5)+3=—4

(5a) 2atb-c=0;(b)No!'2+1-1=2#0;(c)c=3
( d) never ! # leading ones ( pivot ) = 2 < # unknowns = 3

T Y Z
0 -1 a
©) 0 5| —2a+0
0 0 [=2]|-a—b+c

= has a unique solutionforalla, b, c

( 3 non-zero pivots ( leading ones ) = 3 # unknowns )

7M(a)k = 1,k = £2;(b)k=1, +£2;(c)Never!

( Homogeneous System )

8)(a)k = 1,-4;(b)none;(c)k=-4,1
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