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

x, y, and z.

fory+e=o.

2. [1pt] Write down an example of a system of equations in variables z, y,
and z that is not a linear system.

S?ﬁf’*zt“’

3. [1pt] Write down an example of a system of two linear equations in
its echelon form that contains three free variables.

X +2+utw =9
FZ AUt =0
free

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

[ See MYJT@FV’\ i]
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6. [1pt] Let S C R?® be a set of vectors. Give an example of S such that
span(S) = R3 and S is not linearly independent.

1y /%) ey |
g:ol“)\j

of, o], 1/, {1

7. [1pt] Let S C R be a set of vectors. Give an example of S such that S
is linearly independent and span(S) # R3.

|

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) = R?.
\ 0 0

gzlo l 0
0),(0f ,\}

9. [1pt] Let V C R3 be a set of vectors. Give an example of V such that V
is a not subspace of R3.

10. [1pt] Let V C R3 be a set of vectors. Give an example of V' such that V
is a subspace of R3.

’\/:

S

[See MKH@V‘“ 2]
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11.

12.

13.

14.

15.

[Ipt] Give an example of a function f : R* — R? such that f is an

isomorphism.
7%%/%. .
_}\(—\7) =7 fw ol VER

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

f(‘\?) -:_'_0) -&Y a” —\_/‘ GR{,

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

homomorphism.
fr=()) Al vel

[1pt] Suppose V; and V; are two subspaces of R3. Give an example of V;
and V5 such that they are linearly independent (in terms of subspaces).

el el

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

?
- 0
\/‘: VL‘ [0
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16. Let B = {Vl, VQ,V3} and D = {ul,uz} with
1 0 0 9 3
Vi = 1 , Vo = 1 , Vg = 0 , U1 = 30> andu2: 9"
1 1 1
Define a homomorphism f : R® — R? such that f(vy) = buy, f(vs)
Tuy, and f(v3) = 9uy + 9uy. .
(a) [2pt] Find Repgp(f)-

fony=silod, 2o [()
fi0)= ot 7 b 2]

W) ;q@+q@£ﬁf3@——>(§j

> f?e(?m(ﬂ = (g 7 2)

(b) [3pt] Find a matrix A such that f(v) = Av for any v € R®.
| I S N - -3 |
f-He 1
0

~ - -2%
f(?) - ) < 7 - 9T s 2 S /~3' )
0

.
—_—
-_ 3

11
—TT—

N
~—
5

—~
f_—\

& ow

~——



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

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.

Clain: %O * 7ﬁ :

9, ,j;e{:é)() =
¥, 0> g AX).

O fe— 0, X
+0,) = Ow 5‘&’0
> F00 #§.

@ ot T, € TX) )
‘@,: 'Flf‘) B ﬁ)x‘{\(@) Loy some 0% GX’

Chace >< s q QaI;SPace , %4‘7)‘&6)(‘
= F4Y, < FR %) 67(}0()‘

Y AY, efex)

O 14 7t

5\ :;,')f(?;) ‘Q’Y Seme ﬁ";éx,

t
-
Cince X 15 & §u),¢fue , Y eX

5 7 = TR e fix)
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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}.

C‘a'-mt pne-to-one = nu(lcPace ) :?35.

nee —? NN "LFMeMWF)'\"SM y

‘?(’09) :’8‘\/ = hU(fo«ce('P) =% }
V \
gu)rroﬁe ’g‘\(jf ) c b—}lx\l

Gne T 75 meto-ome
'F(ﬁv)C baw :@C'X) . {Aﬁ
m?lm X0y . = nullspece 1) =10 .

(laim: noltspace ) 3] = re-te-ome,
O e TGEV ol 22y

“ﬂ; 7Y £0.

Goce  wallspace ) =1
fezq) £

5 ) P 0
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19. Let Ej; be the 2 x 3 matrix whose entries are all zeros except that the
1, 7-entry is one. Then

B = {En, E12, E13, E21> E22, E23}

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

100000

000000
4_l010000

000100

000000

00001 0
12

(a) [extra 1pt] Let M = {

\

123 >

K (4 ): /
aﬁg 7 ; , _FUVU_ g, T OE,* 2E’B
‘7 ' + 45t OB, 46

= ( 1o 2
4 oS /
(b) [extra 2pt] Find the range of

Colspace (4) = <pan f '

3} Find f(M).

aov vy Pwiy—
{

0
b
®
b
0

’ /

S -
o - oo
~ TS o> i

4

= V&I\j@(’)o) = span {Eu JBs LB, B 7

(c) [extra 2pt] Find the nullspace of f.

0
hullspace (4) = span ; 0
o 0
8/ L

= huﬂj\fax,ﬁ(ﬁ:' $I%U/\ fEfg ,EQBT'
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20. [extra 2pt] Recall that £(V, W) is the space of all homomorphisms from
V to W. Let V = Myxs be the space of all 4 x 5 real matrices. Let
W = Pjoo 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 V7
(c) What is the dimension of W?
(d) What is the dimension of £(V, W)?

(9 f:V—w
Fm — f‘\ \:R:h ﬁ
'JO(A>:O fr  al AGX’(&«I.

bib] 4xs=20
el lof

(Q]) Do xlo) =2020

[END]
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