MATH 54 MIDTERM 2
SUMMER 2011 - SECTION 5 - ALEX KRUCKMAN

Please put away everything except scratch paper and pencils/pens.,

You have 110 minutes to complete this exam, which ends at 2pm sharp.

Write your answers, including complete jusiifications, in the spaces provided below.

If you finish carly or have a guestion, please make your way to the front of the room,
taking care not to disturb the other test takers!
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(a) Find a basiz for Row{A).
{b) Find 2 basis for Col(A).

(c) Find a basis for Nul(4). PasoERY jia. s 3:;
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MATH M MINFPERRM 2 SUMMER 2011 - SECTTION 5 - ALEX KRUCKMAMN
(2) (12 points) Suppose that the characteristic polynomial of a matrix A is A° — 237 + 23, For
oach guoestion below: amgwer the question or write “not enough information given”™ and
erpildirine.

fa) If Ais m = n, what are m and n? ; }E 'Eg

(b) Ts A imvertible? 1 7;‘& C}mm;‘gg"ﬁ. ;:r{ycfwwa v ag
(c] Is there & vector ¥ such that A7 =7 i 1 — l‘:} CJ!_

(d) Ts A dingrsslbeble over B? AAP-2A+2), THtes oty O as

(&) Iz A diagonalizable over C7 E F - %

(F) Wht is dim(Row{A))? A:Lﬁ?ﬁ-“—‘{: |+ T |44,
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(3] (8 pmm.u‘,ILEti' Py — Py he the linear transformation given by Tp(x)) = :[f;_p[:]-}
Yosun o nosl ewsd ko showe thiat T s o linowr transformution.
(u}FmdthPminﬂemmfm'Imthrmpﬁtmmequ {lx, 22, 23} for Ps.

This is denoted [T]g or [T)gg.

{1} Whaek are the eigenvalees of [T]g? For cach cigrovalue, give an eigenvector in B and
the corresponding polynomial in Py,
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(4) (¥ points) Let V' be a vector space with a basis {4}, #2, %3, %4}, and let W be a subspace of
¥ which is nob Lhe subspace {0}
(e} Explain why W has a basia.
(b} Suppose T, T2, snd Ty are in W, but T is not in W. Explain why {ii), 3,33} ik a
hasia for W.

a)l/za sulgpnce oF I/ sl s Fiile. clyreiinel,
=0 W & il -cbmewtinl aol dinfl)=cbin / V)
a ﬂufﬁjﬂf} she. W/ s a Flile chissitn, (/- had
& s,
/_%Jﬁ%f@w Shrce f{/:# 77 5] -i, Hore (3 suwe. Noazero
W i W/ S=IS 75 4 éidm’% rfﬁci;méﬂi se7 (5;1353_5#51
&0 by fle. alpameen Huoien, sope sxppusitn of 5.3
a fe:aﬁfé Br I/

D) §7,e%5 6 lneally ckdlepeoah sonce 335 yort Fa basys
B I/ She l/cariedis 3 fmﬁyfy Wloperdeit-vedbrs,
olimlw) 23, Bt also dmlW<4, s [,z wtin

W, s0 fn‘/;ff/ /‘f@;{,g, gﬁﬁﬂt‘rﬁ!}"g. bt conclyte
147 fﬁ'ﬂmf}' oﬁﬁéﬁﬂaﬂ&#ﬁhﬂﬁ S s i 15 A lons, 5
50 57,6, 5 13 @ boei3hr b/



MATH 54 MIDTERM 2 SUMMER 2011 - SECTEON 5 - ALEX ERUCEMAN 5
(5) (10 points) Consider the matrix:
1 1 =%
T=T9 =3 2.
U =3 2
(a) List the eigenvalnes of A and their algebraic multiplicities.

(b) If A dinponalizsable, ind an inverfible mwetnx P aod & disgonsl metoix DY such thet
[} = F"AP (yon are not required to show that P s invertible or o find P~7)0 IF 4

is not disgonelizable, explain why not,

{e} Compute A", P -4
rd) l":.1:u|:'la‘r 1u:|t %Ll:n:m uwufﬁcl do this without sy further caleulations.
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