2020 -8 A

Answer the following questions.

(1) For a C? function g(z) defined on the real line, show that

d*g 2 <g(a:+h)+g(a:—h)

gp2 ) = 1m0 > - 9(@)).

(2) For a C? function f(z,y) defined on the Euclidean plane, show that

0? 0?
a_xjgc(x>y) + a_y‘];<x7y)
1 h —h h —h
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2 Consider the following matrices A and B:
2 00 2 -1 0
A=|o1 1|, B=|-1 2
011 0 1

(1) For each of A and B, determine its eigenvalues and eigenspaces.
(2) Find all the vectors in R? which are eigenvectors of both A and B.

(3) Show that the vectors found in (2) above are eigenvectors of every 3 x 3 matrix M
such that AM = M A and BM = MB.

(4) Show that every 3 x 3 matrix M such that AM = M A and BM = MB is diago-
nalizable.
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(3) f(x) PHEFEOL &, lim f(z) =0 £HB2? ELIIUSAML, 8D THIUIK
Bl E2BIFTEZ K.



| 5% 3x3 BEITIISKOES L 52, = o CRIEMILIE, SFEIIORS

BHEOE 12 FHD, i 0 DIESITHTHS. 7= CP DEHN %mews?ﬁ
Thdrld, TEOPcS Y TED weW IZXM LT PueW BRILTEILTHAS.

(1) S DILETNTKD XK.

)

(2) S DIEEH N2 FLE—OKD X.

(3) S-AZEA C D 1 KITHSI 2% TNTRD X,
(4) S-AZEA C OEHZEM % TR TRD X

O BaHIrBE 2 A (Fr 21, 77y > a v 0B OREEHEOREZ

BEeRITBEET L LTROWD/TIEXZE Z 5.

YO _ - rwy 1) - atsmy=

R 12 3 ié%ﬁA@hﬁ%EE%f@(ogﬂ)<1)fﬁﬁ 2R, q ¥y JiE
EBTHD, <1255, f0)=fo>02LT, XROMWIZEZX.

(1) ZOBBEEF VBT BTH { f(1)} 77 DEIKIC OV TN L.
(2) f(t) = 0 AN DEFIREBBIFET 5 72D DRBEF TR Z KD XK.

(3) f(t) = OLNDEFIRENFET 2 & 2D, FHWNA ORHEMHEORHZE OFRE
IZDOWTIRAR L.

6 k,n,r ZIEOEBE 2. B f:{1,2,... ., kn} = {1,2,...,r} IZOWT, XD
H(x) 2B Z5.

(x) i#j (modk) = [f(i)#f(j) (1<i,j<kn)

(1) k=20t %, r=1,2,3 ZRZRIWLT, (x) 2325 f: {1,2,...,2n} —
{1,2,...,r} OfEEZRD K.

(2) r<k D&%, (x) Zils29 f:{1,2,...,kn} — {1,2,...,r} ODfEEZRD X.

B)r=k+1 DX, (x) ZHTRE f:{1,2,...,kn} = {1,2,...,r} OfEKEXK
» XK.

4 r=k+1DEE, (x) ZMETEM f: {1,2,...,kn} = {1,2,...,r} OfEEKEXK
o XK.



T N 2asBE T3, 15 N 2THREN 1| oF 0Bt — k5 N Kb 3.
INEDOHPLRTIERL n KO —FZWMOHLZEE, ZRoDHFZD I H DK
KExET £33,

(1) T OWERDM P(T =k) KD X.
(2) T OAfFEZ KD X.
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(1) HFEFH _LoFHARK X
&=y
WKWHLT, REROEDD O REERMZ KD X.
(2) BIRNCEBIF 3 f(2) D LFFH Imz > 0 128U 2B XS ZOHEE TRTRKRD X.

(3) HWEEMZ HWTERD
I_/+oo dx
N 0 :E6—|—1

DIEZ KD K.

V| fo) % R EoERAEESE e 5 5. By — y(2) 12 BT 2 RO TR (+)
BEZD.
(x) v +y + flx)y=0
(*) D 2DODfE y;(z) (j =1,2) ERZiiT LT 5.
y1(0) =1, y1(0) =0, y2(0) =0, y4(0) =1

R OB w=w(z) ZXRTED 5.
w = Y1Yy — Yol
(1) w D7 AR E Ao, w 2R K.

(2) FIHER
y' +y + f(x)y =2f(x), y(0) =3, ¥'(0) =5
Dy =y(x) Z y1 & yo THWTEE.



(3) 2 2DBIEly = y;(z) (j = 1,2) D7 T 7D 21 (a,y1(a)), (b,31(b)) TRDD, HHX
M (a,0) ETAFEX y1(z) > yo(z) DD ILDHBIX, yi(a) <0<y (b) &85 Z
L.

10] gs Lomsms o s %

a =dx +sinxdy + cosx dz,

B=zde Ndy+xdyNdz—ydx N\dz
EBL. ke, FEr>0kIXLT

D={(x,y.2) | 2* +y* + 2> <r?},
E={(t,p,0)|0<t<r, 0<p<m 0<¢ <20}

¢35, ¥, ®: E— D % O(t,p,0) = (tsinpcost, tsinpsini, tcos p) TERT 5.
(1) da, dB, a ANda Z3KD X.
(2) o*(a Ada) ZKD K.

(3) /D(aAda) ZRD XK.

(4) BaERDX. 2721, 0D ={(z,y,2) | 2> +y* + 22 =1r*} TH5.
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Ul GamrL, nkzcomntieys. GHEES A OBELOENE |4 THT

ZriZdT 5.
(1) GOEREE LD HEGLYE, HKNL=HKNL) BEHIIDZ L ERE.
(2) H K EROL =, |HK|=|H||K|/|HNK| 25K DDk ZRE.

(3) HK 3L d G DDt ko e B RFIZZETF 5 Z ik bRt



