Math 272

Midterm 1

1. [9 points] Solve the following system of linear equations.

9 + x3 + T4 = B
T + 3z3 + Tzy = 14
) + 2r3 + 5xz4 = 11
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2. [9 points]

Recall that two matrices A, B commute if AB = BA. Consider the following three matrices.

it e

(a) Determine whether A and B commute.
o 1

pR= (9 0)
o

BA = (9 7,)

[no]

(b) Determine whether B and C' commute.

e= (3 3)

= -3
o - (372)
[¥
(c¢) Determine whether A and C' commute.
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3. [9 pointsj

(a) Suppose that A is an n x n matrix. Show that if A is invertible, then AZ = 0 has no
nontrivial solutions .

Given N exinvh:
If A%X=0
‘l’htn A-‘Ai"' A-‘S
= % =0 (snee A'A=T & A =D)

.

So any sol'n Ts the trvidd one, e,
+hew cne no werhiviek sro\'ns.

1 1 =2
(b) Using part (a), show that A = ( 2 -3 1 ) is not an invertible matrix. (Hint: the
-1 -1 2
numbers in each row sum to 0.)

0

A(:): \'/T\(“‘ l'K'z. +I-K3 = (g)

So AR=0 |l a aobiiviek soln, namd,
. |
=),

83 (a), +his w lmpossibh i£ A oinveshle

So A mint notbe invertibl
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4. [9 points] The augmented matrix of a linear system has the form
1 2 -l]ae
/3

-1 -1 1
(a) Determine the values of a, b, ¢ for which this linear system in consistent.

f\ow-nﬂﬂucinc, givos

7 o I T S a
o 8-2%, | ]xt-

o -l
-\'\tc
o | 6] a+c
I 0 &) -3+l
o | o Za-b
6 o o ~a+hte
Which v conmsent 76 the Qoab npw s alk O, ie.

la=b+c ]

(b) For those values of a, b, ¢ for which the system is consistent, does it have a unique solution
or infinitely many solutions? Briefly explain why.

Thow ane o som  (whun comndent) becaun ¥y
will be a Pux vonahle  (no pivet 10 column 3),

(lVl fart, thesotn i
Xi= =3a+lh +¢
X'L = Za.-b
Y3 = ¢ in this ca/u,).
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5. [9 points] Write a system of linear equations that describes the traffic flow pattern for the
network in the figure. You do not need to solve the system

100 » oy — & » 70
) r3yY T4
) I = » 30
ticthe in =  traffir ouk
106 = Yir¥e
¥\ = Xs +Y¢.‘+?‘0
X2¥X1 = Xs
Xq+¥s = 30
o, wmlten in the wiual way,
X, + X7 = (0O

Ny “Xz2-VYy = @70
¥i#¥¥3 =% = O

Xq+\Xs = 30
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2. [9 points| Consider the following three vectors.
1 1 1
= |1 To= |2 Us = |1
1 3 2
(a) Show that ¥y, %, ¥ are linearly independent.
Aow-naduce Note: this was
C_ ! L Lo )y self-checle moblem
\ 3 2 8 ; ? )-2» 2.32%.

|
—"‘Io ? 3‘}
6 o J.
Pivotw eath cdemn = solmy & [3\3{_3]%:5 heawe m{gw variably
=) columns ane Din. indiep.

(b) Find the unique scalars c;, c9, ¢z such that the vector

-

sama fowo., buk wl the Guq, mabiiy :

\ | \ 2 1 \ l
v\ 2 \ L 0o ¢}
v\ 2 2] 3 6 2

is equal to ¢17; + o + c3¥s.




