Math 235: Linear Algebra

Midterm Exam 2
November 20, 2014

NAME (please print legibly): /rZ? Mmay F;h'fl’- Cj M hn
Your University ID Number: S olutsons
Please circle your professor’s name: Bobkova Friedmann

¢ The presence of calculators, cell phones, iPods and other electronic devices
at this exam is strictly forbidden.

¢ Show your work and justify your answers. You may not receive full credit
for a correct answer if insufficient work is shown or insufficient justification

is given.

e Clearly circle or label your final answers, on those questions for which it is

appropriate.
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November 20, 2014 Midterm Exam 2 Math 235 (Linear Algebra)

1. (20 points)

Suppose that V' is finite dimensional and let §:V — V and T : V — V be linear operators.
Prove that ST is invertible if and only if both S and T are invertible.

l{” S and T ave mvfi,«rj'?ioie ‘H«\e«m R e S f\'\Vf:?:v'!?L/e:
VS v S,y
N w 2 |
Shee ST iy-—aV gr&whj ST is -l wmﬁzﬁ il VS c;%p cm?‘zs/.

cinnch provi~y ST 0 onde  weuld fm)gfa ek -1 Se M emamjfn ko prreve
ﬁ_f[{_'\_fr -} or ovl  To f?‘DUﬂ..ihVﬁa’}sL:Z.}ﬁ_ Far Hhese solnbons F be most
vise fu 164 do both

s Showy ST is i-t |
= (STX WY thew S(Ttw) = SC‘T(vm)i bt Sis mverbble

o thed i ST =TI Hhen v, 2w

(s
cmdd theye fore (-1 Seo TV =Ty . But 7T alse i-1 S» ViTVa

v Show ST fn m}U‘ e for cm‘/j sl AveV sk, (STHwy= 2 ;

Swmee B is mverhble is el so Fwel st Sleo)=2 ~T78

also cmfb) ss JueV st Tln=w.

%‘lﬂmc_& &){T(V}) = ,S{w"):% 53 (57){»'} e

Mu(ﬁ%yﬁn [5%3 o oA [’"/’]F olwe ﬁfﬂffﬁr’j’ue_ mﬁ%’fcﬁs‘, cond ESTE{S”&},&?F}F
By q%éw@m} Y‘cva Lﬁp [TJF = m*\j‘ GTJ‘,Q when fsjﬁ i m?’fiv]\L/@ :
Bed v’bwuit KTJ'é = clim V, So ek EST.];S ﬁcjam Vv Gtmv'{ ST s %‘}'3 Se

B as aboye KT s alse I~ cued so mvt‘;‘e\f}SLIE -

“r 57T is k‘nvav}\\o(F} oo WA HYe S ocwdd 1

5 0 ST s m}bj So H%é \f/ 3\5@\; s.6. (SThw= 2.

B Smee  Sty=2 for w:’TCV)i S e onle . Hewee it s ales i/ ok so
ver bble

T ST is dm) m@ans L.e({‘g?);%f

‘Su(:[aose_ Ve kee T Ther T(vi=0 se SOT0Y=50

Heuwce ye kee ST 52 N =0 ,'ﬁneve%r@j Leﬁ—:?@j

Se T s -1 amd hewce odD amd :h'vévhuf.

YT
Page 2 of 8



re E‘*”fisff?iﬁ_{

Neov 20 2eil mid beam Exam 2 M H 2328

Q) td
reckhar mehod © use besi fegen
By o »
J WW} ran ke {S]{sl’]{g < Y‘a-nL[S_]fg

“:} iS n v L 5 WYY

So dim V € rank ES],S
Hdim V £ rank [Tl
f

Shce vank [
+L | 1{% , Pﬂwé fT}F CCL-’PH’\Q'}' }CQ zaYﬁW +L\¢b?\ 6'11m s
Q.j m“‘f)?L Q,?MJ dfm \/ S
5o ‘ ¥ T .
both S eand T e e oot H"\g‘l‘(pﬁr‘f‘ - &hcﬁmvmﬁ}\u«

A’&g}‘%‘g"é&v me%\m} f%:;}f ST 4 e,ré,arwgig =5 g/"{‘ my‘@g%gé .
oV '
el 3T =1 Fhee Al enie

whe BT £ vank§ 2$ iﬁj & ‘f’i&ﬁi’“ﬁgﬁa,

rank ST 2 pank T
Bk mﬁfi‘& <1 Lp mzw;m%e,‘i"f £ pank & &R D %ﬁﬁ«ﬁf@%mﬁ

S g‘ﬁ?" T
So S, T awe oo Smee e ﬁ@zf’??gﬁ -1 SET are pve bhfe .

M%{WU{\ é’”’ Sg”"{” mwfﬁf';‘iﬁgg'ié EXa ngﬁ@”;?ggf}&‘l
w (&MTST s sr7sesrs = L

ﬁ.x;‘%’}‘.
- g H
s BT Puy g Invdeie

Hop myverse oL %’?’“; o

frsther
<7 et T
i«zﬁmm T 5" s



THS PAGE

I wTENTLow ALLy

[E T BLAWMK



“”g{’f: 59{&}?@9}»3
November 20, 2014 Midterm Exam 2 Math 235 (Linear Algebra)
2. (10 points) In R? let 3 = {(1,2),(3,4)} and 3’ = {(2,4}, (4,6)}. Find the change of
coordinate matrix that changes 8’ coordinates into 3 coordinates.
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3. (15 points)

(a) Find all solutions for the system

21+ 2r9+5x3=1
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{b) Write down a product of elementary matrices which transforms the matrix of coefficients
from part a) to its reduced row echelon form.
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{c¢) Find all solutions for the system
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4. (10 points) Suppose A is a matrix and its row reduced echelon form is

120 3 8
0012 4
0000 O0

(a) Compute the dimension of Null(L4).
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5 -1
your work.
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(c) Find a basis for the vector space spanned by the columns of the matrix A.

50 )
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5. (15 points) How many solutions can a homogeneous system of linear equations have?
Give an example of a system of two equations in two variables for each case. Explain your
examples briefly. You do not have to find the solutions of the systems.
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November 20, 2014 Midterm Exam 2 Math 235 (Linear Algebra)
6. (10 points) Let
3 -1 2
A=1{2 1 1
1 -3 ¢
b
For which b = | b, | does the system Az == b have a solution?
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7. (20 points)

(a) (5 points) Prove that if B is a 2 x 1 matrix and C'is a 1 x 2 matrix then the 2 x 2 matrix

BC has rank at most one.

%tj o theorerm mnﬂ.(i?sc:) < vankB y also )’zmé(ﬁc) < rank C
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So  vank (BC) 21

(b) (15 points) Show that if A is any 2 x 2 matrix of rank 1 then there exist a 2 x 1 matrix
B and 1 x 2 matrix C such that A = BC. (You will get 40% credit for providing an

example.)
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