s NP SULE X 3
AL EAL LI LSRR

FELHE: TRHET [ERAFATHETE - RaEF - Ta])

#3X0

— R EEEIE—
ER9 1 100 4%
FRERENAFHERA  BRFEFT e L - b LE
B (F) 2BEERSE S RAESE - RRAFBRFTEE > Juk RE LB
FWERABRE - _
ZEEBRAE ZLEBEPHETR GHIET TEFRLZE - &
EEAEXFRR S RA-BER (F) ~ FHEGMITERES) - BA
FHBER —DAEE  REDEBEE  HHEOMEL -
BEFFUBHER R RYEREER (%) B> k{EH 2B 4
- BRABRFTRBLLHEAE LR EAELE R4 RG24 47
& -
BEER (F) BREFEEE  REHE2 - BB R PR BEBHEERIE
o N RBEERANL BERRERALELEW I FEMIETRYS
% o
TEERAESRFRREETNNAZELE o T 8 > S~ 5H
R BRABHEEAFEN  LRIRFLEHER LT RRG R
ENEFRANFXELEEEM % (HE - THEZE - TFFHRE) A
;{:,}‘?]- o

o SERERE (|) FROHE  AEEEZRRELBHEE -
o IEITEEMEIIE ) FLAEISHEEEREES -
o EREGKAKIEE ZRMEHARERRIBNARE o




Baf I K$E 108 RrERtLBEL i 4 28858

FEEH TEILT (TRARTHETE - REf4 - ea] AR © 431002
KA BERMERE "I, EAHER (BUE - shEFH) (REA) #3RF1R

T 112 8% SR B BRI F RE - S35 B REI 0 83645 -

13 B &k f(t) = e M, t € (—oo, 00) &9 Fourier transform 24772
(A)2/(1+w?) @B)e M (C)2cos(w) M)1/(1+jw) (E)1/(1- jw)
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(@) (4%) Ifa,=[1 0 11" and a,=[0 —4 4]", find a, and a,.
(b) (6%) Let z=[1 2 ¥]" ¢ R(4). Find all possible values of y such that the distance (in 2-norm)
between z and N(A") is v/6 .
(¢) (5%) If x =[3 2 -1 1] solves Ax = b, find the solution to 4x = b that has the smallest 2-norm.

11 2 0
14. (15%) Let matrix A € R3*4 have its Ay = {0 1 -2 —1}.

15. (15%) Consider the vector space B, the set of all real coefficient polynomials of degree less than 3,
the inner product (f, g) = Iolf(t)g(t)dt forany f,geB.Denote S = {p P A | p(t) =t+c, =1<5¢c<1 }

(@) (5%) Describe S* as the span of a set of its basis composed of some monic polynomials, i.e.
polynomials with 1 as the coefficient of their highest degrees.

(b) (5%) Describe (S*)*.

(c) (5%) What is the orthogonal projection of p(¢) := #* —¢+1 onto the subspace (S*)*?

16. (10%) Let f(z) = z"*"" and C be the positively oriented unit circle |z| =1, and we’d like to
compute the contour integral [ f(z)dz.

(a) (4%) Let’s denote the complex number (—1+7)" as exp(a +ib) witha,b € R. What are a and b ?
(b) (6%) Since f(z) is a multiple-valued function, let’s consider the branch |z|>0 and
0 < argz < 27 . When denoting M = (=1+i)', please use M to express jc f(2)dz.

17. (10%) Use residues to compute the following improper integrals.
© ]
(a) (5%) Compute IO —(-mdx

(b) (5%) Compute [ (xlzn_l_)i)zdx.
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