Ma 227 Homework due 9/3/2009

9.3p.5214#1,3,6,7,9,10,16;9.2p.512#1,5,9
1.

[21][—10] [11]

a)A+B= + =

35 2 -3 5 2

b)3ABS[21][l 0 ][7 3]
35 2 -3 7 18

) B2=BB= 13][
| 5 2 5
0+2 3+4 B 2 7
' 041 3+2 | | 15
) (AB)C—[Z7][1_4]—[2+7_8+7]—[9_1
15 11 1+5 —4+5 6 1
0 3 14 | | 15
' 12 11 | | 23

2+20 6+8 | | 18 14
1+5 3+2 | | 4 s
| 4+48+4 | | 8 12
| 2+14+1 | | 3 5
3 16 3
2

| 1+15 -3+6 |
5+10 15+4 5 19
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]



_ . _ _ . _
U2 Vo
a) u=| V= UeV =UVi+UVo+........ UnVn
Un Vi
u' = [ up U Un 1
Vi
T V2
u V=|: U U» Un :| ) = UgVy + U2Vo +........ UnVn
Vn
b.) B
1 2 6 2+6+30
vi-[235] v- Av = _ _
-1 2 -1 -2+6-5
-1
(AT = 38 -1 | VA=l 235 ] 2 2 |=[2+6+30 -2+6-5 |
-1
V1 aip ar din
Vv a»n a a
c.) (AV)T =vTAT v = ? A= ?l ?2 ?n A, transpose:
| Vn | B dmi am2 dmn |

di1 ax am1

dip a am2

din don Admn
Av =

di1Vi +aVa + ---a1nVn
d1Vi1 +axVa + ---aanVn

dmiVi + amzV2 + ---amnVn

Av, transpose:

|: Vidil +Voadi2 + ---AinVn Vidzr +Voaoz2 + ---Vpdon

Vlaml + ...

Vn@mn + V2aom :|



aj;n ax : am

arz ax : am
VTAT=:|:V1 Vs Vh :|

din aon Amn

|: Vidil +Voaie + ---alyVy Vidog +Vodos + ---Vpdon Vidmi + --*Vpn@mn + V2@m? :|

di1  di2 din di1 a1 dmi
d) A= ar1 Az an , transpose: a2 a2 amz
dm1 dAm2 Amn dipn d2n Amn
b1 b b b1 bar bm
B = bor bz by |, transpose: | by bz bme
bml bm2 bmn bln b2n bmn
ain an an b1 b1 bin
AB = ax ax am bo1 bz bop =
Ami1 aAm2 amn bml me bmn

ai1bi1 +abs + ---ambm @bz + a12ba + ---@1bmz  @11b1n + a12b20 + ---@210 DM
aznbi +anbn +...bmazxn anbiz +axbyn + ---ambme  azbin +aznba + - -bmnazn

bi1ami + b21@m2 + -+ -bmi@mn  b128m1 + b228m2 + ---@mnbm2  @1mb1n + @m2b2n + -+ -@mnDmn

(AB)™:
ainbir +abor + ---ambm  @xbir +axbxn +...bmaz bii@m +b2iame + - -bmi@mn

anbiz +awbyp + ---ambm  anbiz +axb + ---ambme  broami + b2zame + ---amnbme

aibin +awbon + ---@1nbmn  @21b1n + @22bon + ---bmn@2n  @1mb1n + @m2b2n + - -@mnbmn

b1 bar b di1 a1 am
BTAT =| by, by bom a2z ax am =
bn ban bmn dn d2n dmn

anbir +awbor + ---ambm  @xbir +ax2bx +...bmazx bui@mi +b2tame + - -Bmi@mn
anbiz + @by + ---ambme  anbiz +axba + ---ambme b2ami + bozame + ---amnbme
anbin +apbon + ---aibmn  @21b1n + @by + ---bmna@zn  @imbin + amzbon + - -@mnbmn

2 1 4 -1
o A= T, A= L ", A= (2)(@) - (1)(-1) =8+1=09



-11
16.a) ShowthatA=| -1 2 1 is singular; ie, show that A has no inverse.
2
1100
Augmented matrix: -1 2 1010
1 2001
-3 3 % 00
SRt 12 1010
1 1 2 001
R, by R, +R1;R3 by R3 — Ry :
144 £ 00
o2 2 1+ 10
03 3 to1



134 % 0o
%RZ: 01 1 1 2o
03 401
RlbyR1+%R2;R3byR3—%R2
101 4% 1+ 0
011+ £ 0
000-1-11
101 2 11 303
But| 0 1 1 -12 1 |=] 033 * |
00O 1 1 2 00O
i 2 -11
OR:l -1 2 1 |, determinant: 0 = matrix is singular.
1 1 2
3
b) ShowthatAx = | 1 | hasno solutions.
3
2 -113
Set up the augmented matrix: -1 2 1 1 |. Now userow operations:
1 1 23
R
SR -1 2 11
1 1 2 3
14 % 3
RzbyR2+Ri;RsbyRs—R;:| 0 3 3 3
0 % 33
1% 43
£R;:[ 0 1 1 %
0 3 3 2



101 1
Riby Ri+ +RzRsbyRs— 3Rz | 0 1 1 2
000 -1

Last row is saying Ox; + 0x2 + Ox3 = —1, which is of course impossible, so there are no
solutions.

C) Show that Ax = 0 | has infinitely many solutions.
2 -113 1 -+ 133
12 10 | FRi:l -1 2 1 0
1 1 23 1 1 2 3

1333 }

RabyR2+Ri;R3byRs-Ry:| 0 3 3 2

0 3 3 3
1+ 403
%Rz 01 1 1
0 3 3 3
1012 |
RlbyR1+%R2;R3byR —%Rzi 0111
0000

Now if we let x3 = c,c arbitrary, then we have x, = 1 —¢,Xx; = 2 —C.

2 -1
Can also express solutionasx =| 1 |+c| -1
0 1
9.2p.512#1,5,9
X1+2X2+2X3=6 1226
1. 2X1+X2+X3=6 = 2116

X1+X2+3X3 =6 1136



1 2 2 6
Rz — 2R1 and R3 — R1 0 -3 -3 -6
0 -1

[N

12 26
2R, | 0 1 12
0-110

1 00 2
Ri—2R, and Rz +R» 0112

0022
2
X1=2 X2+X3=2 2X3=2 = 1
1
—X1+2X2=0 B -1 20
2X1 + 3X2 =0 2 30
-1 20 - 2X2 =0
Ro + 2R1 . = X1+ X2
0 70 7X2 =0
So x,=0. Substituting 0 in for x,, for the first equation gives x,=0.

9.
We eliminate x, from the first equation by adding (1-i) times the second equation to it:

2-L+DL-D]x2 =0
—X1—(1+)x2 =0
Since (1-i)(1+i)=1? —i? = 1 - (-1) = 2, we obtain
0=0
—X1—(Q+i)x2=0

X2 = T=x1 = =Xy

Assigning an arbitrary complex value to x; say 2s, we see that the system has
infinitely many solutions

given by x;=2s x,=(-1+i)s where s is any complex number.



