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QUESTION 1. (7 points) Let D = {f(z) € /5 | f{1}) =0 and ful f(z) dz = 0}. Convince me that D is a subspace of
P;. Find dim(D).
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QUESTION 2. (5 points) Let D = span , L , ! , 01 . Then D is a subspace of R2*%,
01 0 0 0 1 i 0 i

Find dim({D) and Find a basis for D.
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QUESTION 3. (5 points) Give me a basis, call it B, for P; such that every polynomial in B is of degrec 3. ,_1_
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QUIE&T_lb[‘\‘_t‘I. (5 points) Given A = (2} 3 9 g is equivalent to the matrix B = g g g g . Find the
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values of a, b, e, d.
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QUESTION 5, Given A isa 3 x 3 matrix such that 2 is an eiginvalue of A and Ey = span{(1,2, -1),(0, -1, -4)}.
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(i) (5 points) Can we conclude that A [
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(ii) (5 points) If A is diagnolizable and Trace(A) = 4. Find Rank(A). Is A invertible (nonsingular)? Explain.
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(i} (7 points) Find N{4) and then find a basis for N{4) X3z o
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(ii) (4 points) Find a basis for Col(A) (i.e., basis for the column space of A) n
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(iii) (3 points) Docs the point bclong to Row(A)? EXPLAIN
2ow ({\) T spen S). lnclt-P""‘"L"\—-i Yaw/§ ‘v A‘i }
= e V20 o,lo\l(“’orll)

Fene LS/P T 9)) 2P0 =

alirz, o@'}+ b (2 O:Ho)z(c{ “a‘ﬁ
g =5 a = 10 I.;;-— ._lﬂ

DJ' 19 é') ;J’ Al heor

b d ) _
= -1 4 : d Lompirnatiia o f anyg rhad Foucd v Rowi(A)
QUESTION 7. (5 points) Let A = 12 e where e, b,c,d, e, f, h arc some numbers such that |A| = 91./
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QUESTION 8. Let A = [1 -2 0}. (o -3) (& -) x4} =0
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(ii) (6 points) For cach eigenvalue a of A ﬁnq E,.
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(iii) (3 points) If A is diagnolizable, then ﬁnd a diagonal matrix D and invertible matrix @ such that A = QDQ'
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QUESTION 11. Let A = [—l 2 —IJ

0 -3 1
(i) (6 points)Find the LU factorization of A (i.e., write A = LU where L is invertible lower triangular and U is upper
triangular).
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QUESTION 12. (3 points) Let 4 be a 3 x 3 matrix such that A is not diagnolizable and C4(a) = (o + 5)*(ar — 3). Is
it possible that A be invertible? if yes, then find [A~Y]. If no, then explain briefly,
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QUESTION 9. (5 points)
{(a) (3 points) Use the least square method to find the best "fit" line of the form y = az + b to the points
(1,4),(=1,-4), and (0,9).
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(b} (2 points) What is the meaning that the line you found in (a) is the best "fit" to the given three points?

X~\V1 l W74 U "V‘t(“v\ Q\/Pn -—Uq Lto
5:4)(*3 wf@‘ﬁ) 'i‘éy) ;-gs_UZ

\ o ? “l‘ Y/ ean( s Mins num
-\ _.,\Q = @“?‘32*2 = | é-£~1))
D '?> q -\—éq ---S) (.g

M i

QUESTION 10. The following scts are not subspaces "vector spaces”. For each give me an example to illustrate that
one of the three axioms fails

(i) (3 points) D = {A € R**3 | Rank{A)} < 2} is not a subspace of R3*3.
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(ii) (3 points) D = {f{x) € A | f(0) = 0 OR f'{0) = 0} is not a subspace ofP;
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(iii) (3 points) D = set of all points on the line y = 4x + | is not a subspace
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QUESTION 1. (7 points) Let D = {flz)e Pi| f(1) =0and (1) = 0}. Convince me that D is a subspace o f@
Find dim(D).
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QUESTION 2. (5 points) Let D = span{z® + |,~2® + 1) -1% + 2z + liz+1}. Then D isa subspace of P;. Find

dim(D) and Find a basis for D.
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QUESTION 3. (5 points) Convince me that D = { [a +2b _bJ la,bce R} is a subspace of R2*2,
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QUESTION 4. (5 points) Given A = [
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QUESTION 5. Given A isa 3 x 3 matrix such that 2 is an eiginvalue of A and Ey = span{(1,2, ~1), 0,-1,-4)}.
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(i) (5 points) If A is diagnolizable and Trace(A) = 10. Find |A|.
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(i) (7 points) Find N{A) and then find 2 basis for N{A)
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(ii) (4 points) Find a basis for Col(A) (i.c., basis for the column space of A) ( 4,0, Vs O)%

§<"'\/9—)7 (05 ‘>|)? L/
( &/K

(iii) (3 points) Does the point (4, -2, 10) belong to Col{A)? EXPLAIN
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QUESTION 7. (5 points) Let 4 = :; : ; 2 where a,b,¢,d, & are some numbers such that |A] = 320,
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QUESTION 8. Let 4 = [ 1
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(1) (6 points) Find the eigenvalues of A.
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(iii} (5 points) If A is diagnolizable, then find a diagonal matrix D and invertible matrix Qsuchthat 4 = QDQ!,
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" QUESTION 9. (7 points) Use the least square method to find the best “fit" plane of the form z =
(L4,1),(=1,1,-1), and (0, 2.4).
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QUESTION 10, The following sets are not subspaces “vector spaces”. For cach give me an example to illusirate that @
one of the three axioms fails ' @

(1) 3 points) D = {A € R?*?| |A| = 0} is nota subspace of R2*2,
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QUESTION 11. Let 4 = :)' 2 =1 -
1 -1 1 ¢

(1) (6 points)Find the LU factorization of A (i.e., write A = LU where L is invertible tower triangular and U is upper
triangular).
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