MATH 218: Elementary Linear Algebra with Applications

Spring 2015-2016, Quiz 2, Duration: 60 min.
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Exercise | Points | Scores
1 17
2 20
3 15
4 15
5 e
6 10
Total 100

INSTRUCTIONS:

(a) Explain your answers in detail and clearly to ensure full credit.

(b) No book. No notes. No calculator.
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Exercise 1. Prove or disprove using an explicit counterexample that the following sets are sub-
spaces (either the set is a subspace and you have to prove it or the set is not a subspace and you
have to provide a counterexample):
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(b) (6 points) U = {P € R,[X] | P'(0) > 0}.
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Exercise 2. Let A be a square n x n matrix. ( c)

(1) (5 points) Recall the definition of the kernel Ker A of A.
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(2) (3 points) Prove that if X € KerA then X € KerAZ2. X

cheb X - ARX - @(HX)

(3) (3 points) Find a matrix A such that dim KerA = dim KerA2.
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(4) (3 points) Find a matrix A such that dim KerA < dim KerA2.
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(5) (2 points) Find a matrix A such that KerA # Ker A/
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(6) (4 points) Is there a matrix A such that 0 = dim KerA < dim KerA? = 1?
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Exercise 3. (15 points) Consider the following matrix
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Determine a of KerA.
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Exercise 4. (15 points) Determine depending on the value of @ a bas mension of
1
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Exercise 5. Consider the set [/ = {PER[XHP P'(0)}.
()(7p ts)P hU subspace of Rg[X].
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(b)(3p nts) Let ag + a1 X + as X2 + a3 X3 € U. Show that

‘\[@,2 %«/ PQ/:, 4o
P@’ &

~—

g j P @441><44XL”43><L

(/Lla AS gy







+ ok AN
i
5,@) dv-3 il

/f\“

2X +12X3,
3

e XQ% HVLA 0/&5
J()C>3fj/

bonle
(¥ LX) 4, (2+L><712x> X\

(ol ) s 85 d) X LRl )
,,% ‘er;/yf&:ﬂ i’D Tﬁlz-:@

A =S N\
,&1 + ]zr&iia =) il_:/a
Té A( j L} - O
B AR X7 X AL
2 Af“ )~ Q(\

U



A‘ :(C) Cy —”Cf\)
" v NN

\IJH ’
Exercise 6. Let A be anm xnmt x such that the colu mnsoanrel nearly independent.

(a) (5 points) Prove that KerA = {0}. Explain yo answers in detail and clearly to ensure full
edlt
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(b) (5 points)Fndd im ImA. Ex pl n your answers in detail and clearly to ensure full credit.
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