Name: K E,y

Mathematics 108A: Practice Quiz D
July 22, 2008

Professor J. Douglas Moore

1. True-False. Circle the best answer to each of the following questions.

1 The function T : R? — B2 defined by

T1Yyy 2zy + o
I (LEQ)) - (3561 +:172>
is a linear map.

@ FALSE

2. The function T : B? — R? defined by

T (3:1)) _ (m »%»2:1:2)
Ty o
is a linear map.

TRUE FALS@

3. The function T : B? — R? defined by

I . 1 4 I
()= ) ()
is a linear map.
‘/"""‘\
@@ FALSE
4. The function T : C? — C? defined by

T((Z)P (ét; 3f2¢> (z;)

QTRUE) FALSE

is a linear map.



5. The function T : B* — R? defined by

T _ 1 4 £y 3
(2= o) () 6)
is a linear map
TRUE ( FALS@

6. Let R®™ be the set of infinite sequences {xy, 72, .., %, ..}, where each x; is
a real mumber. The function T : R*™ — B* defined by

T(CC],.’IJQ,.’E;;, . ) - (O:"r1101m2101m3$0s )
is a linear map.
(TRUED FALSE

e A

7. Let V = { continuous functions f : R — R }, & vector space over R with
addition and scalar multiplication defined by

(f+a)t) = ft) +g(t), (aN)t)=a(f{}), for figeV andaeR

Then .
T:V R defined by T(f)= / F(t)dt + 3,
0

is & linear map.
U

TRUE FALSE

8. Let {:R? — R be the function defined by

i 2 .
B if (3,) # (0,0,

flz,y) = {G, if (z,y) = (0,0), |

Then f{z,y) =0 when y = &2z or y = 0, but f(r,y) = v, when z 0. {This
function might help you with problem 2 on the homework assignment.)

TRUE FALSE

9. The null space of the linear map T : R? — B2, defined by

()= 3 E):

is the straight line through the origin spanned by the vector (2, —1).

@ FALSE



10. The null space of the linear map T : B® — R, defined by

n(mh-G ()

has a basis ({(-2,-3,1))

TRUE FALSE

11. The range of the linear map 7 : B® — B3, defined by

T 1 0 2 i)
T( Ta )= 01 3 job]
(553) (0 0 0> (m‘a)

has a basis ((1,0,0),{0,1,0)).

(T@ FALSE

12, Let P(R) denote the space of polynomials with coefficients in R If T :
P(R) =+ P(R) is the linear map defined by T'(p) = p', where p’ is the derivative
of p, then the null space of 7" is spanned by the constant polynomials

TRUE FALSE

13. Let V = { infinitely differentiable functions f : R — R }, a vector space
over B, and if ¢ denotes the variable in the range, let
d*f

T:V—V by T(f)=—5+/

Then the null space of T" is the space of solutions to the differential equation

&
di?

TRUE FALSE



Part I1. Give complete answers to each of the following questions

1. Find a basis for the null space of the linear transformation 7" : R4
defined by

— B3,

-::1 10 -2 -1 23
T =01 =3 -1}
T3 T3
00 0 O
Iy T4
B,o= 24wy R |
2y, = Flp o Wy - ‘ Z } i ]
W= Ty [ g
TR Ny 2
Loy ‘, /
/6‘,.: g k j !

2. Suppose that T: V' — W is a linear transformation Show that
Range(T) = {we W . T(v) =w for some v € V}

is a (linear) subspace of V

s - s .
Tio) = 0O Qb 38 [Pange, (T,
v 3 -, - . - -3 3
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" R - ane By . —
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