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(a.-2ae™ba) (4 points) Let A = | -2 (2+7) 8|. If possible find all values of 7} such that the system A |z, | =

-1 -1 T T3
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r+7 m such 7 does not exist, then explain briefly.
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(b-2be™bb) (6 points) Let A = [2 1 2]1fpossible find A=". If A~ exists, then find (A7)~ (A’T‘) [: (A-( )'T
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(c.-2ce™bc) Given A is4 x 5suchthat A —3R, 0 0 o
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(aa) (4 points)Find the solution set to the homogeneous system AX = g and write it as SP;AEI.
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(bb) (3 points) What is the independent number (dimension) of the solution set? What is the Rank(A)?
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(d.-2de"*bd) Let D = {A € R?*? | AT = —A}. —T®

(bm 1) (4 points) Convince me that D is a/ subsp
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(dl7) (2 points) Find all eigenvalues of A.
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(d27) (3 points) For each eigenvalue a of A, find a basis for E, (i.e, find a basis for the eigenspace that
corresponds to the eigenvalue a)
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(d3m) (2 points) If A is diagnolizable, then find a diagonal matrix D and invertible (nonsmgular) matrix
Qsuchthat A=QDQ ™! (ie., D =Q'AQ)
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(f.-2fe™bf) (3 points) Let A = I:—-l -4 - 1} . Find the LU-Factorization of A(j.e, find an upper triangular matrix
-1 =2 0 L,+ R
U and lower triangular matrix L such that A = LU). : 27 pl
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(g--2ge™'bg) (2 points)Let A be 2 x 4 matrix such that A 3R, 2R+ R, — R,
matrices E|, E, such that £, F>,A = C.,
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(h.-2he™*bh) Consider the linear transformation 7" : R* — R* such that T(a
Then s ===t

(3aw) (1 pomt) Fmd the S andard Matrlx Presentation of 7.
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(3bm) (2.5 points) Write Range(T) as span of independent points and find I N(Range(T))

Range (T)= Cal (M)

C'. Find two elementary

1A C

ve)=(a+2¢,—b+c,—a+b —2a—4c).
—_— 3

6 2] ek T4 e 2| A, T 1 O
o - | o - l e W o '\
e | 7T o\ a S
-1 © -y JERERR, O o O O o
| 1 1!
\ o 9 i o 2 = pan
I }fj '%ﬁ DR *Qa"‘fﬁﬂ Pe‘
© o =2 © ©o @ d
o € 0 O Q q D
L ™7

U *'IUCW(T“"—

(3cm) (2 points) Is T one-to-one (i.e., injective)? Is T onto (i.e., surjective)? Is T bljectlve (isomorphism)?
Explain BRIEFLY. o
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(i.-2ie™*bi) Consider the linear Transformation T : P3 — P, such that T'(az+bz +c) = (a—b—3c)z+(—2a+2b+6c) QQ
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find an orthogonal basis for Z(T)(Ker(T)), use the fake-dot
+c) (dz* + mz + n) = ad + bm + cn)
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Part II: SHORT ANSWER, STARE REALLY WELL and THINK, EACH 1.5 point, I will ONLY stare at the
answer and not at your work

“(Lie") (This item is 2 points) Let T : R? — R be a linear transformation such that 7(1,3) = (1,0,—1) and
T(-1.1) = (—1.4,9). Then the starndard matrix presentation of T is ( [r | C‘) yand T'(2, —2)
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(ii.iie's) LetAbea2><2matrixsuchthatA[i]=[2] andA|thIJ= [;2].Then 4] = ( ‘t—)

(iii.iiie’s4) If Ais a3 x 3 matrix and |A| = 2. Then | - 3424T|=( Q. |6 ). \/
(iv.ive'v) Writedown Tor F . If T : R* — P, is a linear transformation that is ONTO, tl__}gg

T is one-to-one ( ‘ )
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(vi.vievi) If A is a diagnolizable thatrix 7 x 7 matrix and C () = (@ =3)*(a+ 1)* then IN(E3) = -
T —— oy .
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“(vii.viieVéd) (This item is 2 points) If B = {*, 2% + 2+ 1, f\(2), f2(2)} is a basis for Py, where deg(f,) = deg(f) =3
then a possibility for f; = ( x3 _\. X'L ) and a possibility for f> = ( X 3_.(_ (Q_ )

3

B
vii. vilie"ii) LetD=span{[; _21}, . ‘24],[‘0' _12}}-Then iND)y@mop=C 41 )

(ix.ixe'z) (this item is 2 points) Given A is 3 x 3 and Ca(a) = (a - 3)?, where (3,0,0) € E; (ie., (3,0, 0) is an
eigenpoint of A) Let F = I3 + 6A~" + A%, Then an eigenvalue of F is ( \ € ) and it corresponds
to the eigenpoint ( 3 \ (o) ' () )of F.
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(x.xe”) Write down F OR T. Suppose that AB = 0

Bl=0( £ )
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g] for some 3 x 3 matrices A and B, then |A| =0 AND
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(xi.xie®i) LelAbea4><4malrixsuchthatAm g _01 ; :22 .Thenm]:( '31 )
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(xii.xiie®i2) (STARE WELL) Let A = ; ; i 3 . Given |A| = 2019. Then the solution set to the system
4 h w9 A +0 UW\M‘\A
Loa b 2] 2+5a+3b
3 ¢ d 5| |a| _ |6+5c+3d]|. \
2 f m 7| |os| = |4+5f+3m| =S W\‘vbd‘)h«%’f"\ )
4 h w 9] [z 8+ 5h+ 3w

L
| q 2 2 24 Saq )y
3 C S | 6+5c+3d
2 £ ™ 7 “+sf iam
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