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1. Calculate cos(At) where
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Provide a detailed calculation. Your answer must be an explicit 3 x 3 matrix with #j -entries being

functions of f.
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2. Consider i i us
the in N e C[0,1] of continu0
ner product {f,g):=J f(ng(tdt on the vector spac [ S i e

real i . ~
Sp;m\,ra]uecl functions on the interval [0,1]. Find the orthogonal projection p of p  he
€ spanned by functions 1 and ¢. Provide a detailed calculation. Your answer must be i

form a+ bt where seand L.
b are explicit real numbers.
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Sider the dj .
€very solution jg bdlfferem‘al equation " + by + cy = 0 such that b? < 4c. For which values of b

lustrage your a ounded on the interval [0,00) and for which values of b one has lim;—o Y(f) = 07
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4. Ex
press g
the solution of the initial value problem
\ x'(2) = Ax(2), Sy
x(f) =V X L;( y2?3 3

in terms of th .
explanation e matrix valued function e*. Here v is a given vector in R". Provide 2 detailed
) Q_Q\I\n o of eAL‘

X;Z_‘("?):QA", whe e )( S*R-{:uwéhw’ta\ prectti X
Golution o T mitied wdped  probte

i oxet) s oHve
Honv X (t) = [j(z ] Y )( [,( () 8. x'(Tl]

We  wee e P

T+ 75 given Fredr x (to)= V Lk X ()T A%L‘t\) so threw~
L )= AXUF AV e VE ~A]

_]L\LV\ - S

r ":_"“’“‘P“"“’*M% Yre  top equedio

>< X’\C%O)j th

T oAt g (xe) W Con Express X (L) as e
Solutiona Wit) .

Cxaw] [V VA

D{, (Lo Xz(te) -

X (to) =
oy ] = N (= € v, vy Va]

= EK' () Kz .-

[H () xah) etV Lz €7 [V, N
DN \f UT. o \ _ Vy \ Je ) [ W T

>0 x = et
P,



Math

= Spring 2015 Professor Mariusz Wodzicki

5. For i
A continuous function f(r) on the interval (L, L] let

a = nax . nAax }
Chd Z {a,,cos-——*L +bnsin——

in the
be its Fourier serijes, Suppose that all g; -coefficients are zero. Show that all b; -coefficients 111

FOuner series for f2(¢) are zero.

B LL_ £(x) Sa\f\('jcx)&x

S L ()t

Sa—« Qe N -Fu.a»chd/\ Twis S bReaans

2 heve
”Q:t' kY = ?C{) \A(hj}“{ lhere 1S o dé(‘& Loncton . TWs
BT —-Mf i \ Q./& O

cavse S (“R%tY) = - sm(t Wew G even
S e e V\( i ) ( ) o o Bk

pdr Luackian M««\‘%"\P\ji e resuly i
vk ‘f—unc'ﬁ"m% £ oo Ej 9';:;@'\,9“',

Mg Ccan be Shown -
L@W)g ().

Ferlal-£) = CFaNgle) = -
The fove_ g ({) 53 (V\“*f) e :
=1 e L & (Y,

wi€gra 9{ an o
Thoeture -
b*.— s - s e D )
2= 2 bn e =)y - ) L



