‘Math 54 Summer 2008 Section 005 Midterm 2

Your Name:

Explain all your work. Answers without proper justification will not get credit.

Problem 1 (10pts) Find the equation of the. line that best fits the given points
(—1,1),(0,2),(1,5) in the least-squares sense.
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Problem 3 (1 Opts)_l,.Let T:P,— P bé the linear tmﬁsformqtion o ' o

(a+bz+cz?) — (2a+b'+ c+ (c—b)z +ba?).

" PFind the matriz that_gives this lznear tmnsformatzon if we choose the bases .

B={l—-z,z- z2:v2}forP2andQI {1,1+z,z + 2% 2% + 23} for Ps.

The mekede o W&j M= (0@)], | W»ﬂ ;mﬂ)

ST T(1-x)= {+>< <

T(@%\: T (\(”X )—f‘
7@ = TUH= (4x.

lee—2 = Gt + (el * (CS*CO X+ C‘l «’

G Co= b
ety 20 (=1 g\ . ‘
Crecy,=1 - >? sz o I So [m’ﬂc = / ’(9)

- C(.eﬁl:,l : s YE; -(',( -d. o ~f v-

B [TE), -%ete Geltalinte aledds ¢ )

- 2&}(@ = (C‘Ha)i-’e (cr<es) x+ (C 346“‘.) w4 C‘I n>

Cc( -—_-,( ! Cll 2/ T = ’
Cg..ecc!,@ % 2> Czzf (/T(é‘t)]c = ( "_" )

C 1¢C3 26" CLZ’!
o | . | Q-eb.,a@ ' ({’7—’
2] [;T(@sﬂC' \qu | + C’LC(%[C)'FC’%(X{‘KFL){—CQ 003

o« _o,c,wg gw,cc,w L‘T/g )] / )

N
,.0'fg

%\ ’”““‘Q*W 4 T Wf‘ (ﬁ@ 5 M=

[ < o
g‘( ; ,,_‘0 i




Problem 4 10pts) Apply the Gram- Schmzdt process to the vectors =
e A =1 fz(x) z, fs(m) R
fg= / f(@)9(a)dz.
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Problem 5 (10pts) For all: parts except (b) and-(e) ansyer TRUE or FALSE, '
or YES or NO. No need to justify your answer. You will get 1 point for each

. correct answer and -0.25 points for each incorrect answer, with mazimum 10 -
- and minimum 0 total points for the problem. = R e

(a) Let vy, v2,vs,vs,vs € R5. If {vy,03,v3} is a linearly independent set and
{v4,vs} is a linearly independent set, is {v1,v2,v3,v4,v5} a linearly inde-
pendent set?

(b) Circle the ones that ar equal to u-v. (here u and v are n x 1 column
vectors and 1 x 1 matrices are identified with numbers) :

(c) Are there vectors u,v € R® such that ||ul] = 3, |lv|] = 2; |ju + v|| =67

(d) Let v1,v2,v3,v4,v5 € RS, If {v1,v3} is an orthonormal set, {vs,va,vs} is
an orthonormal set, is {vi,vq,v3,v4, v} an orthonormal set?

(e) IfB = {vl,vg,vg,v4,v5},z’s an orthogonal basis for RS, and
U = a1v1 + azv2 + agvs + aqvs + asvs,

express az in terms of inner products.

V.Vz
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(f) Can a2 x 2 matriz have more than 3 eigenvectors?

ag =

1111 _
(9) Is | 8 g g ; diagonalizable?
| 000 4 | ~

(h) If u and v are ez'génvecto-rs‘_.of'a symfnet’m'é matriz, must th_ey. be orthogo-
nal? ' 4 '
(i) If {vi,v2} is an orthonormal set of eigenve@tbrs of a symmetric matr'ia_: A

~with eigenvalue 1, and {vs,v4,v5} is an orthonormal set of eigenvectors
of A with eigenvalue -1, s {v1,v2,v3,v4,v5} an orthonormal set?

(1) If A is a 5 x 5 matriz with characteristic polynomial —() — 2)3(\ — 1)?
then dim NullA = 0. - ’
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. Problem 6 ( 1 Opts) and the ezgenvalues and ezgenvectors of the linear tmns _
- formation T : C*[p, 1] — C[0,1] given by T(y) = y'. (C°°[0 1] denates the
: space of mﬁmtely dzﬁerentzable functions wzth domam [0 1]):
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