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§1 FEERISEM

§1.1 FZ=|g]
5 1.1 (i) & Tp = {A € M, (F)|tr(A) = 0}. i Ty & M, (F) 69-F 714,

(ii) i Dy = {A € M, (F)|det(A) = 0}. iE#: Dy & M, (F) 89 F2H %ALY n=1.
i.l-.EEH. (Z) 'b‘ri A= (CLZ‘J),B = (bi,j) 79{ T() “PQ’J?E%, O{,ﬂ e F.
(BH%Ik).

tr(aA + BB) = atr(A) + ftr(B) =0 = aA+ BB € Ty,

(BREPVE). BA Ty = ker(tr) B tr £ &M, FTA Ty £F =M.
(ﬁ@?ﬁlﬂ?ﬂg‘) T() f%f‘(a:f\?"\"éi az-j,z' = 1,. .o ,n,j = 1, o, n éﬁﬁﬁi(ﬁﬂ)

a1 +age+ -+ ap, =0

B P pegig R . TRE AT EN.
(ii)) 3 n=1H, det BRI Hn>1 0.

diag,,(1,0,...,0) + diag, (0,1,...,1) = E,.
FR Do mrik R, RAF .

Bl 1.2 X E = {f € Map(R,R) | f &4&H#}. B O = {f € Map(R,R) | f ZH K.}
PEBR: E 2 O 2F 720,
MEBR. #&AEA O 2F =M. & f,ge O, a,f € R. N3H{E&EH 2 e R, £MA

(af +Bg)(—z) = af(—z) + Bg(—z) = —af(z) — Bg(z) = —(af + Bg)(x).
F£ af+pBge 0.0

EX 1.3 % AcM,(Q). R A PH—ITLEZLMURE—FILEZLAHF T A&
Rl &g%, MAr A & Q E#9—ALITT (semi-magic square). EANHATH o(A). K A &£
BLITT . de R A I AR EAFZAUARINT AR EXEZFHET o(A), Nk A
ALITT (magic square).



85, WAHE M, (Q) L1757 ML) 7 IS 72 31E N Smag, (Q) 1 Mag, (Q). #lkn

A:

— W

2 2 49 2
11 e A B=|3 5 7| &%7H.
) 8 1 6

R o(A) =5 o(B) = 15.

f5 1.4 3£9: Smag,(Q) #= Mag,(Q) #AZ M,(Q) &F = I4.
MERR. &ATRIEN Smag,(Q) AT 2 H. AAMEEE K A= (a;) € Mp(Q). N
A € Smag,(Q) ¥ HAXY

n

n n n
E (l@jz E CLL]C,Z':27...,TL ﬂ{“‘j E ai’j: E (11’]@,]’:1,27...,71.
j=1 k=1 =1

k=1

ERAETF ay, i=1,.m, j=1,...,n MAJoct TR Bt A2 (A 2 — 1 A
742). ™ Smag, (Q) AEXAFAZEA M, (Q) &Mt = .
2t F Mag,(Q), R&HEINAAN T4

n n

n n
g ai,i:E a1k Fa E ai,n+1—z‘=E a1,k
i=1 k=1

=1 k=1

FRET. O

§1.2 HHM

WAL 1.5 XU RKHEZTNH, VWX, Y RUMGTFZR. R U=VeW LV =XaY,
NU=XaoYW.

JERE. W ueU. WMEEHE—H veV MweW fiffu=v+w, HEFEEHE - xc X
MycY ffiffu=x+y TRACHE M xcXycY MweW liffu=x+y+w.
O

Bl 1.6 AR5 1.2 F 955 5E%: Map(R,R) = E @ O.
JUERR. % f € Map(R,R). 1

g(x) = f($)+2f(—$) € B, hx)= f () —Qf(—ﬁ) cO B f=g+h

F2& Map(R,R) = E+ 0. % f BRBHHK LR FHHK. N f(x) = f(—x) = —f(x). F
£ 2f(x) =0, B f REHHK. BT, Map(R,R) = E® 0. O



BiX By ={f € E|f(0) = 0}. #2 O RFTAFALKH IS, THHRBIECNA AL
E F%1. Fa@sA&iE8H Map(R,R) = F, & C @ O. THMERIE Ey 4= C # 2 E 8
T2, % feFE 4

9(@) = f(2) = f(0) A= VaeR hiz)=f(0).

MgeE,heCHf=g+h 2K E,NC={0}. T& E=E&C. &4 1.5
Map(R,R) = E,  C @ 0. O

§2 ZxMAEXM

f5l 2.1 & S C Flz]\{0}. iE8A: =R S PHOLERARREALR, N S & F LAy&BL
WERR. % f1,..., fr € S. ik deg(f1) < deg(fe) < --- < deg(f). & a1,...,ap € F
R arfi+ +ap 1 frrtarfe =0, % ap #£0, MHFEXLMZREA deg(fr) 89 %
MK, FA. TR, a,=0. BAFEQEZRLATHE, ap_1 = =a,=0. TE oqf) =0.
AR f1#£0, Fihog =0 T4, fi,..., fr EBELXR. Ad S REXELXE. O

5] 2.2 & aq,...,q, € R, FIWF emz | emr BEAE R &ML,

oo, 0, PHARNKAME, W en® . et PHANRHEAARE. T A8 KK
ZHAE. ATFR a,...,a, FHERE.
MRAESE. 3% Bi,..., 0, € R 1£1%

B1eM1T 4 - + frenT = 0. (1)
N % x BHEAT R ZE XAR L. KM 2=0,1,...,n—1 F3.

Bret oo Bt =0, k=0,1,...,n 1.

TR
1 1 1 1 o3
e €2 e’ . eor 5o
() (em)® (%)t oo (™)’ Bs | =
(em)"™h (™)™ h (™)™ e (e™)" ) \Ba 0
N ~ ,
HA det(A) £0, FIA By =---=B,=0, B ay,...,q, AAREE, e1? . e £ R
FERMBAX.



Mk 2 (1) maAK 1k,2 %, ..., n—1 RFHF

Blak az 4 _'_Bnak anx_07k:071,2,,..7n—1.

B R EEEFS X
1 1 1 1 Brecs
o %) az o [oe2®
ol o’ ai - a2 [ze®3® | =
ay™t ay Tt oaytt oo et Bre*n® 0
B
B A det(B) # 0, FTVA f1e®* = = ... Be™* =0. T, fi=-=0,=0. HF

eM® et 2 R E&MER K.

B f1,..o fo € C®(a,b), H C®(a,b) RAEIIXIE] (a,b) EARAETTRE B3 HH) e £
€ X

fl f2 . fn
wr(f1,... fn) = det jjl jj2 g
fl(n.—l) fz(n'—l) N f7§”'—1>

M2ZH fi,..., f, B Wronskian.

B 2.3 3% fr..o, fo € CF(a,b). EW: 2R fr,... fo £ R EEPEAE, W wi(fi, ..., fr)=0.
iIEEH i)‘rt a1f1+"'+anfn :0, —;E’\;‘:F' Apy...,0Qp eR Z:/i\ﬁz—’\ ’}—\I'J

T4
1 fo fs e In o %] 0
v n o e |0
fl(n—l) fz(n_l) én—l) . T(Ln—l) a, 0
bl

BA ay,... ¢, ZEAER, BTk det(C) =0, BF wr(f],...,f))=0.0

R 2.4 PARZRNFGHRAEA—C S TERL. Plde: B n =2 H f BHER,
wr(fi, fa) =0 = fi,fo £ R L& MHAAX.



i 2.5 & f1,..., fn € Map(R,R). W] f1,..., fo £ R EABAXEEREAE ay,...,0,€R

143477 X
filar)  folar) fs(ar) - fular)
D, = det f1(.612) f2(.a2) fs(.a2) fn(.a2) £0.

fia) faan) Solan) <o fuan)
Afi(a) + -+ Aafula) = 0,0 =1,2... n. FIFAHEREIRA 1453

filar)  falar) fs(ar) -+ fular) | (M
filaz)  falag) fs(a2) - fula2) A2 0

filan) falan) f3(an) -+ falan) An 0

[

A
IR a1, 0 (813 des(4) # 0. W (2) AHFIUR TR, fi.. fu ER L
LE T,
RZ, BATE fr,. o fo 76 R EZRMETG. BATK n AN M =10, f; £0. TR
AE ay € R fi(ay) #0. S50, %n > 1 HE5RX n—1 oL N fi, ..., fas
7 R EAIETER, FIOMFE a1, ... a5 € R 75

filar)  folar)  fs(ar) - faoi(ar)

fila2)  falaz)  fs(a2) - fa-i(a2)

Dn—l = det 7é 0.

fl(an—1) f2(an—1> f3(an—1) T fn—l(an—l)
WRAFLE a, € R 1T D, #0. M TAEER 2 € R, ATHEMMERTR © € R,
f1(a1) fz(al) fn—l(al) fn(al)
fila2)  folaz) -+ famila2)  fa(ae)
: : : : = 0.
fl(an—l) f?(a'n—l) e fn—l(an—l) fn(an—l)
filz)  fal) o fama(e)  ful@)

det

e — AT RT3
(=1)" D1 fa() + pn-1fo-1(z) + - + pa i) = 0.

‘7'5} anl € R\{O}, Mn—15-- -, M2, U1 < R, F‘ﬁu fl(f,lf), e 7fn,1<.f(7),fn(x) %E R J:éj%ﬁi)fﬁ
X A& O



