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1. [1pt] Write down an example of a system of linear equations in variables

a, b, and c.

fa%m =0

2. [1pt] Write down an example of a system of equations in variables a, b,

and c that is not a linear system.

> 2 2
gm—bm:o

3. [1pt] Write down an example of a system of three linear equations in

its echelon form that contains two free variables.

o +U+W =0
Yy  Adte =0
2tutw =0
Tt
£ree

4. [1pt] Write down an example of a 4 X 4 nonsingular matrix.

5. [1pt] Write down an example of a 4 x 4 singular matrix.

h 0o
@'000
o 0 00
6 o 60
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6. [1pt] Let S C R3 be a set of vectors. Give an example of S such that S
is linearly independent and span(S) # R3,

7. [Ipt] Let S C R? be a set of vectors. Give an example of S such that
span(S) = R? and S is not linearly independent.

W oJo) oy M

C=[/ o [1] [°][]

0/0,(/’

8. [Ipt] Let S C R3 be a set of vectors. Give an example of S such that S
is linearly independent and span(S) = R3,

1| ro] [0
Stfo’o

O/D,‘

9. [1pt] Let V C R? be a set of vectors. Give an example of V' such that V'
is a subspace of R3.

10. [1pt] Let V C R3 be a set of vectors. Give an example of V such that V
is a not subspace of R3.

v

[ Cee Mibtem 2]



Final Examination - January 2020 Linear Algebra I [MATH 103 / GEAT 1215]

11. [1pt] Give an example of a function f : R? — R? such that f is not a

homomorphism.
a2 X 2
[y ﬁ Aeal [} ek

12. [1pt] Give an example of a function f : R? — R? such that f is a homo-
morphism but not an isomorphism.

_p(;;) -3 Lol vVeR'

13. [Ipt] Give an example of a function f : R?> — R? such that f is an
isomorphism.

70(7):7 for ol VeR

14. [1pt] Suppose Vi and V, are two subspaces of R3. Give an example
of Vi and V3 such that they are not linearly independent (in terms of

subspaces).
!
vi= Vo= o f )]

15. [1pt] Suppose Vi and V, are two subspaces of R3. Give an example of
and V4 such that they are linearly independent (in terms of subspaces).

| 0

:S‘AV] 0 \/L‘ZS'AV\ \
V=9 fo P 6

7
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16. Let B = {vy, vy, v3} and D = {u;, uz} with

1 1 1
2 3
Vi = 0 , Vg = 1 , V3 — 1 ,ulz{g],andugzhl
0 0 1

Define a homomorphism f : R3 — R? such that f(vi) = 4wy, f(ve) =
6us, and f(v3) = 8uy + 8u.

(a) [2pt] Find Reppp(f).

4 0
7“7:):“'”@’3@"("} R c#):{‘f 4
Sy = od i Ttos [0) na=(4 5%

. .- F
@) = Su+ed & [ﬁ]

(b) [3pt] Find a matrix A such that f(v) = Av for any v € R®,

_10(:5) i) = 44 < (,f)
7@(?) = f-V) = fi -4 = {O)
0
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17. [5pt] Let f : V — W be a homomorphism. Show that f(X) is a subspace
of W if X is a subspace of V.

gee ver . A .
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18. [5pt] Let f : V — W be a homomorphism. Show that f is one-to-one if
and only if the null space of f is {0}.

Cee Ver. A
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19. Let E;; be the 2 x 3 matrix whose entries are all zeros except that the
7, 7-entry is one. Then

B = {E117 El?; E13; E217 E227 E23}

is a basis of Mayy3, the space of all 2 x 3 real matrices. Suppose f :
Moys — Mays is a homomorphism such that Repg 5(f) equals

010000
000000
001000
A=1000010
000000
00000 1]
(a) [extra Ipt] Let M = |* 2 3| Find f(M)
anIap]’e =4 5 g/ Fin .
Rep (M) = [ 3
ﬁfg() Z‘ 7[\M) 2&,'1‘05‘,_1'3’5!5
5 . Mm)=
n j "’i’E?,—#OE,&-rKE,J
o\ =
A}&r(’\/’):f\ ;{2 o 3
P 0 S o £/,
{

(b) [extra 2pt] Find the range o? fo

S| [0] /0
0
é/é ace (A)= Span 0 ) 0 0
7) 0 0 [ g
g /7 5 ) DD ) ’0 i

= W mﬂjdﬁ - S/’M Eu ’E’B/ Ezf, E,; />

0

mdlspace (A) > 1 [ ;
Spanf o I

6 4

g/ 7109
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20. [extra 2pt] Recall that £(V,W) is the space of all homomorphisms from
V to W. Let V = M5 be the space of all 4 x 5 real matrices. Let
W = Pioo be the space of all polynomials with real coefficients and of
degree at most 100. Answer the following questions:
(a) What is the zero vector in L(V, W)?
(b) What is the dimension of V'?
(c) What is the dimension of W?
(d) What is the dimension of L(V, W)?

(oo VEr A

[END]
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