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Justify all answers. A correct answer without supporting justification
is worth NO credit! Please note that there are some matrices and their
echelon forms at the end of the test. You should not need to do any row

reduction on this test!

1. Demonstrate your understanding of the test for independence by using
it to test the following matrices for independence.(Other methods will
not be accepted.) You MUST indicate clearly how any equations or
matricies you use come from the test for independence.
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2. Suppose that X3, Xy, X35, X4, X5, and Xg are elements of some vector
space. The equation

11 X1 + 23Xz + 23X + 25Xy + 25X5 + 26X = 0

yields a system of linear equations in the z; with augmented matrix A
The row reduced form of A is
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(a) Find a basis for W = span {X3, X5, X3, X4, X5, Xs}. Your basis
will consist of certain of the X;. 4pts
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(b) Express each of the other X; as a linear combination of the basis
elements. _ 4pts
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(c) What is the dimension of W? ” 2pts
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3. Below is a matrix A, its reduced form R, and the reduced form S for
A?. Use this information together with some theorems from the class
to find two different bases for the. The first basis should
consist of rows of A)and the second basis should have the property that
each basis element has a’'one in a position where all of the other basis

~ elements have a 0. Clearly indicate in each part how in each part you

know that the given set is o basis. It is not sufficient to say that a
certain set forms a basis without some justification.
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4. Let A be the matrix in Problem 3. Without doing any row reduc-
tion prove that X = [6,9, 17, 54 belongs to the row space of A. Hint:
Use one of the bases found in Problem 3. 4pts
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9. Find a basis for the nullspace of the matrix A below.
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6. Ais a7 x5 matrix. You are given that

(1) The rank of A is 2.
(i) AX; =AX, = AX; = 0 where

[ 2] [ 5 [ 1]
1 4 2
Xi=[4|X=|3|Xs=|3]
2 2 4
| 5 (1 ] | 5
(a) Prove that {X;, X3, X3} is a basis for the nullspace of A. 5pts

0 fotark of P mllpre- Sk of h-5o-S
@ A\FA\»"—F\:,:O = X, Yo Yz, {Deloﬂa 40 ‘ bl“ alf Q]C Pf
OX L%, Y% ae |imml\, fv\a(areadmr te cellie. .b\’ test for !inealt, fm&fevrci%

A%um a\"\ i?f\‘y‘“ (—/\} =)

34504 T g 1> 4 | 0\1 1 © o o
oAyl | | o — |t 4 >0 © ( o 0
aoxyryc|=lo | T 4 L5 3 o "'?,xb o 1 0
Max2prac ° > 2 4 0 / © 9w o O
| Sacbrsed L 5 1 54 0 v ©

Se ob=c=0  The \/\.,\L,% ade. |ii'€af‘1 NG‘L,";JM*

ET Heeorem Y, 00 wmn f“’"@ et {X.,‘b.\;‘? s a basis fer dhe nulkraw_ of A.



107D

(b) Prove that AZ # 0 where Z = [1,1,2, 3, 1]\. Spts
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osume. 3 16 in Hhe nullspate, Hhon > shold e o Lot wombineition
°—F e s . Yo, \>-§L,

'@“ffﬂ% oVt Dlos = 2

dYafshbt e T
) f4{7 a2
401+ YL
databt Acs

sot broc:|

v

no solution : whivh

adicades 3 o ot Yo witien o a lnear onteination of %, %o, ¥
ﬂ\uS D i not w the V\ul\%]?aut ard A2# o,

Tor oo, 041 fukes ho serse . So Fhic 9\,9tem



TVD

7. Let 7 ) e
[2 1 4 2v7T -2 5

11 33 2 1 1
1 0 47—3v3 2/7-2 -3 4
| 5 3 87+3v3 4v7+2 -3 11 |

Without doing any row reduction, answer the following questions. Use
theorems from linear algebra to justify your answers. No row reduc-
tion is allowed!

(a) What is the rank of A? 2pts
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(d) Find a basis for the row space of A. Opts
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(e) Find a basis for the column space of A. Opts

Becamt tank OF.P\*; rank- of A= > . The Alumn Space chould be fwo

hweicional anel 15 spamed by 4wo i wele t de,murlé

M{qcﬁdm[: beog o Hhe lyfin space.* And ey M\iMT
5 3 |

horedent™ (T8 floy e lincarl the second eloments of M chedld
te miw Jrlgfo{ /J»o,mac, the. Pust elewent of M M) ?o {Mr M 1S
o becis -ﬁr fhe tolumn space of A Tn ofhw w%rAQ,ng’;E}ﬁ i o busis.

for o column spue of K- v

Ve
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8. A 3 x 3 matrix A is lower triangular if it has the form below. What is
the dimension of the space of all such matrices? Prove your answer. 10pts
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9. Suppose that f(z)} and g(z) are elements of C*°(R) such that f(1) =
2, f(0) = -1 and g(1) = 1, g(0) = 3. Use the test for linear indepen-
dence to prove that the set {f(z), g(z)} is linearly independent. 10pts
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10. Suppose that X, X, and X3 are linearly independent elements of some
vector space V. Let ¥; = X74+2X;, Yo = X1+ X5 andY3 = X1+ X+ Xs.
Prove that Y7, Y5 and Y3 are also independent. 10pts
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Sine Yo, % and Yo ake Iiwwlv iml'zrmolurr,

So %r ‘ZTL“J@““ AR ‘b\fﬁ Xy 0, a.b.e oaﬂon\\’ be zero.
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11. Supposé that in Problem 10 it is known that the X, span V. Prove
that then the Y; also span V. 4pts
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@ Ml Ve el proed et 1y o and Y5 e ey nlondnt
i foblerm 1o -
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