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Math54 Final Exam, Fall 2OL6

This is a closed everything exam, except a standard one-page cheat sheet (on one-
side only). You need to justify every one of your answers. Completely correct answers
given without justification will receive little credit. Problems are not necessarily ordered
according to difficulties. You need not simplify your answers unless you are specifically
asked to do so.

Problem Maximum Score Your Score

1 10

2 15

3 15

4 15

5 15

6 15

7 15

Total 100

Your Name IL*w.t ) rrr1

Your GSI Er rultJlr-*n
Your SrD: 2b7V7l7
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Math54 Final Bxam, Fall2016

13/fut matrices A, L,(J e Id,"xn satisfy
A: LU,

where .L is invertible lower triangular and U is upper triangular.

(a) Show that the first column of A is a multiple of the first column of .L.

(b) For any 1 < k < n, show that the k-th column of ,4. is a linear combination of the first
k columns of -L.
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Math14 Fina.l Exam, FaIl 2016

d,"rl/ be the space Cl-1,1], define the i4ner product

4

for any f ,g e Cl-1,1]. Pind an orthogonal basis for the subspace spanned by the polyno-
mials 1, r and 12
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Math14 Final Exam, Fail 2A16

1", A e R*'nand B e Rnxpbe matrices such that

AB

(a) Show that the column space of B is a subspace of the null space of .4
(b) Show that rank(A) + rank(B) < ".
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Math14 Final Exam, Fall 2016

5. Solve the given initial value problem

a" +a' :0, g(o) : 1, Y'(0): o.
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Math14 Final Exam, FaLl 2016

(a) Find a general solution of

(b) Solve the initial value problem

A-

x'(t): Ax(t)

1x'(t) : Ax(t), x(0) :
1
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Math\4 Final Exam, Fall 2016

(a) Find the values of the positive parameter ) for which the given problem below has a
nontrivial solution.

A"+\y:g for 0<r<n; U(0) :0, U'k):0.
(b) Compute the Fourier Cosine series of the function f ("): r on the interval [0,2r]

8

Y"+ r\y --t
t'"+ \ -* o

JTL:g.
f "- lJ{
i+ \<o

y(O= C, eBt
Yto)t C, + Ca

:o
Cr+Ce--o
C, -* -h.

'--!r: o
it \:o "!o
Y[+)= c,eorLrLe"L: Cr r Crt
Y,t{)-_ c,?!

ylO)=C,:c)
y'(n): C"= 0

).>o

0)

c,; ()
y'L$ *- -c,Jtr

adz =

*.."(nu) *

,l^= T dv.cas/rt) lx
oo".r* ,=*r;n(a7)

{r*(nr)dr )

o\Blul*rlt1Lucifs"e1
-ft't)"- ?-[,"^.^YP

€o, ,<+^r'&rr onni-/?1i,,*u/tu/t,? $rr&+J p rr, /
{hr,r{ 4rf ,ia^r,i +. Fcrr ar;/;,lf fiq)l-thar.t

4o= L,\ #*^!*t
.L i-

lz)

l^
o^ -.Frt+ c-€

iTA : c, ra;t: c.,J-a. iJ**
v'(7r) : c, J3;. t"_ c.n iro^

y't;r) -- - q.JI 
"F^*- c? Ji 

"- 
sr8

t;t t
th\'

rrlL
" fi*t
. uril, .* 

?*onu

O -- 1,2 ,,,

q.o=x

= -c. (sae*^\ JT dI{r,)

r"= h li*'(*.
=* ln*cortaz)dx

l)

=fr(.*.rr^(az1 - [
0

( it" 1nz) - Int

cdnrt)-l
;-t-
Gt)n - I'

6t-

L,-nt\
= i1an+€

t\

rttrt. a:o
c.;b '.' tus f*€re

.L-?
:3raI

(-c":(az1) 
f 
tr

o

=h ( tt'ilrl *

L$l}'-*.)
)

S(gx: t r^nr lto

- /t -na \r cet(o)
nt )

I haF€ -?
Z

"?

?z tl.L\ s
- cr (9S (,IS t) + Cz $ m[6 g;
:'Cl Ji $,Y,t6t) t C"JA cor[rllt)

\

ft=
O: 1, 1 ..,

y tI)
yrt{)

Yto) :o -_ c, co:Lo) +ct?{"
o
(o) YeafrcUlt

;it;tRt) r qfi aor(ilt)
i (t .j5. c... [Ji t)

11 ' Lrr) '- o z C?$ cor tJa;i.)
Cos (JIJI) : Cr > 5 o u<' c** Xo'[aaazttofin -- {,,H ,Y,,. -"

Ji.-- ! L Iarat'1,,,

,.= (B,f
,\
"L,( L-'f 1

6l"

wl*r+
?l

(
)

o

ce
E o" co: nx
a-. I

Qn'-

St*1 ^ 3* t?




