Differential Equations and Linear Algebra

3.5 Exercises - Solutions 2

7 9
Problem 1 Find A, then use A™! to solve the system AX = b A= |: 5 s :|, b

1 22
Problem 2 Use the identity matrix to find the inverse of A = 3 0 1
1 -1 2
1 221100 1 221100
R2+(-3R1)

3011010 6—5|—310

1 -1 21001 1 210 0
122100 1 22100

R3+(-R1) R2+(5R3)

5 06 5| 310 01 5| 2 1 -5
01 0 | 101 01 0 |10 1
1221 0 0 1 221 0 0

R3+(-R2) R24R3

5 0 1 -5 2 5 01 0 -1 01
00 5 |3 -1 6 00 5| -3 -16
021]-102 | 102 -1 0 2

<R3

rse 10]-101 [ > 010 -1 0 1
005 -3 -16 001 ]-2-L s

(notice how I am avoiding fractions until the last possible moment)

1oo| + % —-% 1 2 =2
P 010 -1 0 1 So, AM=1| 5 0 5
001 ]-2 -1 ¢ 36
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Problem 3 Find a matrix X (matrix FULL of unknowns!!!) such that AX = B,

1 5 1 2 01
where A = 21 =2 and B = 030
1 7 2 1 0 2

Since AX = B, If we knew that A had an inverse, we could multiply both sides of the eqn (on the left) by A™! and get:
(AHAX = (A™HB.

-16 3 11
The left hand side becomes: (A'A)X = IX = X. So, calculate A™! = 6 -1 —4 |
-13 2 9
-16 3 11 2 01 -21 9 6
X=A"'B= 6 -1 —4 030 |= 8§ -3 =2
-13 2 9 1 02 -17 6 5
Problem 4. Let A be an n x n matrix with either a row or a column consisting only of zeros.
Show that A is not invertible.
0 ay, ay ... aj, 10 X ]
0 0 0 0 X2
AY =| dY dYy ... db, X3
ah Ay ... Ay Xy
AY = O_gives us n— 1 eqns (Ob_ser_ve the 2;d eqn is not an information giving eqn) in # unknowns {x1,...,x, }, so infinitely

many sols. However, recall that for invertible matrices: "AX = 0 has only the trivial soln."

— — X1
aill 0 aizy ... din
0 2
azy azy ... A
N
How about: AX = o ) x3 |- ?
an 0 anp ... am
L ] X

R
Recall that for invertible matrices, we had: "AX = 0 has only the trivial soln." However, observe that:
- —
AX = x1d1 +x2d2 +...4X,dy = X1d1 +X20 +...+x,d, = 0. But this means that x, can be anything and still

satisfy the above eqn. So, the trivial solution is not the only one.

There is another

(actually, infinitely many more)
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