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§ 1. WRBOAA
HERORENOOMAL LT, BREZEEHICEBETIZENLIILDHET,

a —b .
A—-(b a) ~a+1ib (a,b € R)

~ (a, b) (AT
= v/a? + b%(cos @ + isin 0)

det A=a?+ 0 =72 722 Lr= & (a,b) LIRROBERE, tanf = 2.,
2IRFBREBEREDOr— I, "IN OFEBROBRIZHEVHELVLBERIITON
TWARWVWDTIZ ZIZ 1L ERMS., 1 RIEBOBAINLEHRLET, 2KRFBERXIEOKEHET
| 1.z.22 B1REBD L X2 FHETT, LML, ThABRREBOERL LTz &%
| TI1REB L THLETRBROBEL L BEWVES, HoaNZi3EEEL (J. Al g, 2
005) ICXVHELE L,
§ 2. MERME DOBHR
175 (REARE) OEERBHLRFB TROZ LBAAMLNTNET.
A=(2 g LB E, A — (tr A)A+ (det AVE =0 BV THET.
PE- T, 2RDOITFIZERHIREFR Lz, 2> D1 RERTHIBE-(—RIT2 KR L
iEn5) OBTHDZ ENBR/TEET. ZHITRBRED Cayley-Hamilton EE DK

B E/E TY. .
(3 ) )= (@0 wm)

THHDITHIREEZD L

(a? + b*)(c? + d*) = (ac — bd)* + (ad + bc)?
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thatis, n=a?+ b =c?+d* ac—bd=z ,y=ad+bc LB &

n? = 7% + 2
BEOVILBLET, ZHIEFIIRECFISROFENEET S L 2RLTWES, 2L
T4, 8 TRHDOHE LITFIRDIELRBZEZL ONETDOT, 2 biZ/  VADOESTRD
LAREOBRKXLERAZENTEET, bz oNnTHBLES,
§ 3. MEMLE2 2 ITTHOHG
HWEREIT2 x 2178 & L ¥,

T +1y - (; _xy)
(T2l Lz,y € R(EHK)) it > THEFEEKC DR IE (Z O OE A IEmE T TOFEEH
TIREETIIRWVWTTR) #5215 &, ERENSNARE THLETWS & W) = & L R%

222 = —1 OEEELETHB LD Z L 2AVTIC, 2KRFBROBOBIENTEETE .
UTFZDZ LiZoWTHEIZR~E T,

T,y € ROBE, A= (” ;y) L35 E, A2 — (tr A)A + (det A)E =0 DA RD B =
LA

y

2Z24+az+b=0

D 2RFBROMERDDZ L LEFETY. DEV 2=0+iy, a=—trA, b=detA &
BLIhoBLZERTEET,,

FEmm: 2RFBROBEEZITIEBRTIT CHE - BHET A ZENEEFL VD 2 L
ERBEINBZEEZET

§4. 4T L 8 T HARM
4 TEOHERIZ /N AIC L VBT IO ET,

llzllllyll = [l=yll

U, =2y + Zoi + T3] + T4k, ||2]? = 22 + 2% + 22 + 22 = (x, 2)
ZIZIT, 182% FHEOMTETILEFRLET
T##] 2 =3+3j ,y=1+i+4j DL &
||z][* = (z,2) = B+ 35)(3 — 35) = 18, |lylI> = (y,9) = (L + i +45)(1 — i — 4j) = 18,

leyl]? = 13 + 35)(1 + i + 45)|?

=|| -9+ 3i — 3k + 15j||? = 182

Lo
182 = 9% 4+ 3% 4+ 32 + 152
B ITHE
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FREEHIRED 8 THELRKOBERBERVIALLETROL 52 8D/ v (HNE) @
EHENFELET,
2FEY

vp,q,r,s,t,u,v,w € R,

VP?Q)R7SvT,UaV7W€ Rv
(PP+Q*+ R+ S*+T*+ U2+ V2 4+ W?) (PP + ¢? + 72 + 8% + t? + u? + v + w?)
=(Pp—Qq—Rr —Ss —Tt —Uu — Vv — Ww)?

+(Pqg+Qp+ Rs — St +Tu — Ut — Vw + Wv)?
+(Pr—Qs+Rp+Sq+Tv+Uw—Vt—Wu)?
+(Ps+Qr—Rq+Sp+Tw—Uv+Vu— Wt)?
+(Pt—Qu—Rv—Sw+Tp+Uq+ Vr+Ws)?
+(Pu+Qt— Rw+Sv—~Tq+Up—Vs+ Wr)?
+(Pv+Qw+ Rt — Su—~Tr +Us+ Vp — Wq)?
+(Pw—-Qu+ Ru+St—Ts—Ur+Vqg+Wp)?

BEYSIbES
INNLOBMEIIEHRELVWHISETRHETEET,

§5 F&o EREHFOEROHERE R
4 TEEARE, 8 E R EITBNT

Hzyll = lizllllyll  (that is, (zy,zy) = (z,z)(y,y) ) (*)

BRVILET. (ZNIFERREDOERTHLHV XT)

BRRAREIT1,248. KEBRFEETH I EXPHOLNTWET, ZRINIIEREROEEE
O—RILTH Y IEFDER

=a2+ 0

D—BE~DILRTT. 2V, n?=a?+0+2+d% T9,

4 F ., SEFOEBBICHABETT.

M EZRAVWTEEMIZUTOEXREZMW-TOLULOBREDHE (a, b, c. d) FHH
BHOTa 7 ATROTHET, n=100 n=30 ODOFEFTI,

1002 = a? + b2 + 2 + d?

UFORRICRELET (ab,c,d) |
n = 100, (0,0,0,100),(0,0,28,96),(0,0,60,80), (0,36,48,80),(0,48,60,64),(2,2,34,94),
(2,10,50,86),(2,14,14,98),(2,14,70,70), (2,22,26,94),(2,22,46,86),(2,26,62,74),
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(2,34,38,86),(2,34,46,82),(2,34,58,74), (6,6,18,98),(6,6,62,78),(6,10,42,90),
(6,18,54,82),(6,42,46,78),(6,42,62,66), (8,8,64,76),(8,12,24,96),(8,16,44,88),
(8,20,56,80),(8,24,48,84),(8,32,56,76), (8,40,44,80),(8,52,56,64),(10,10,14,98),
(10,10,70,70),(10,26,50,82),(10,30,30,90), (10,30,54,78),(10,34,62,70),(10,50,50,70),
(12,24,64,72),(14,22,22,94),(14,22,62,74), (14,46,62,62),(16,16,32,92),(16,20,40,88),
(16,32,64,68),(18,26,30,90),(18,26,54,78), (18,54,54,62),(20,40,40,80),(22,26,38,86),
(22,26,46,82),(22,26,58,74),(22,46,50,70), (24,44,48,72),(26,34,38,82),(26,46,58,62),
(28,32,64,64),(30,30,46,78),(30,30,62,66), (32,40,40,76),(32,52,56,56),(34,34,62,62),
(34,38,50,70),(34,46,58,58),(34,50,50,62), (36,48,48,64),(40,40,52,64),(42,42,46,66),
(50,50,50,50).
n = 30, (0,0,0,30),(0,0,18,24),(0,4,10,28), (0,4,20,22),(0,10,20,20),(1,1,13,27),
(1,3,7,29),(1,3,19,23),(1,7,11,27), (1,7,15,25),(1,9,17,23),(1,13,17,21),
(2,8,16,24),(3,3,21,21),(3,5,5,29), (3,9,9,27),(3,13,19,19),(3,15,15,21)
(4,6,8,28),(4,8,12,26),(4,12,16,22), (5,5,11,27),(5,5,15,25),(5,9,13,25),
(5,11,15,23),(5,15,17,19),(6,8,20,20), (6,12,12,24),(7,7,19,21),(7,11,17,21),
(8,8,14,24),(8,16,16,18),(9,11,13,23), (9,13,17,19),(10,12,16,20),(11,13,13,21),
(15,15,15,15)
COHBETNALITY) AAFERKEL 2T RIEEFHEBOVLESTFELE T, STH
DHE LR ENRD DV ETOTENITEL-IRESIC L BNET, :
n=2000DLEL6 TEOCHEMBFELET, BEFRES LETEREBELNLD ET DT,
DEY, FHEBLLEZHEBOTNTY XLROTHANSREEAEFENLRGARS %
E2zohET, BEZOTAVIY XL2HB LI FEZEENEE L ERLTVWET,
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