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1 BEiLgE
1.1 2JFFE

VIONAE DL 2IEEEB L0 2 THBS TEREEFEE B30 TEREEE) TR-Tnw s
SO THIBICEYET 5,

EFE 11 AZESET L, HEG AxADPS ANOFHE, A Lo 218FE (binary operation)
9,

Bl 1.2

(1) A={a} DL —DOEENOLZEEOWET, A HHORESE Ax A ={(a,0)} &
%D, RIEY DDEENSR LT, 2IHEEIE, (a,a) —a &I b DDLU,

2) A={(a,d)} DL, 20DTEHFN 75 EEDEE, FESE AxA = {(a,a), (a,b), (b,a), (b,b)}
Y70 AHOEEN S, 2HBEE, Sho0ZhZhca UEbor b onk s
THILICRDLEDT, T 22 =16 @Y H 5.

EBMEE 11 A={abct e T5H, AD2IHMBEIILHCHEEFEET 507

EF 1.3 HENER SN TV L ESEARBR (algebric system) &9,

WEEICHICIET2MEEE TRV L O L H 20, Zo#F T 2HEEoAZ KD, 2THEE TR
WHEHOME L TUIRZ MWVZEB DO AN T =G W OWMENRSH 5, X7 MVEREV 2N T7—% K
CLEGHEEIT K XV S VAoFHe L TERSNS, KR eIF2/HEEREL S R0o T,
T 2JHE 2 IS L IS,

P AXA S ARDEDD UEHEL T, LED a,be AIHLT, olab) € ADNEED,
IhZlEL T, plab)=a-be A FELIZ&IIL LD,

PITCUE, 20BN, EiCa-b TRTZLICTSH, (LML, a+b 0 oid5&fo2ed
Hd.)

A Lo 2JHFEEITHIC AX ADNS ANOTROZLENS, HoDL0b0NHVELDTTE
N, HEYAEMRbDOEFATY, Iy O>WHITIFTS 2w, 22T, @EL LT, &R
DEREL T, PITORMFEZRT I EICL L9,

HBWER: 8D a,b,ce AITHILT, a-(b-c)=(a-b) - c MY 7D,

Ze A oNBCRTmEEZMZ . B 5 K i K a2 BBCRo EaMiZhy, Lie IR,
— U =B L OITHEHZ M SO RBCRUFET 5.

EFE 1.4 [MEHNRY 7o Kk D% 2 JHHBENEFR SN B G % ¥EF (semigroup) & 9,

ERICHELIOHE L ERL 22T, MaEz Mz & IERe 220,



B 1.5 flZ1E, A={a,b}ITBVT,

a-a = b
a-b =0
b-a =0
b-b = a

CWOITHEMNESR SN TWAE TS, 2o,

12038,
b-(a-a)=b-b=ua

&0, (b-a)-a#b-(a-a) THHOT, MEHEimz S,

FBRE12 A={ab} 295, ADWHTHOHEZMICT LWL TXTIFEE L,

STCZDHEFE VI DL, D) — IR LD TIED L0, FhFe L THEARTT L0k
DIBBFHI RTINS NAHH Y, EELRMZTH L,

L2L ZNEGTEMZE L Th i 8 [RNTE 50T, 2V L K2 0T, FRzl 07<
LTHED,

HHEEAE, 8o 0 1 0L, HileEHZR>d 2onEiEch s, €2 T,

EFE 1.6 TED ac AL Ca-e=e-a=a &5 L9%TLec AMFET L, ThiB
ALTT (unit element) & = 9.

el 1.7 B, FETL%01E, -2 Thb,
SEBR ey, e0 ZHAUILE T4, HATTOERLY,

€] = €162 =€y
|

EF 1.8 Bt e € A WFET DI, ace AL Tad =da=e &%5TC d % a DT
(inverse element) & 5 9.,

iR 1.9 Wtl, FETL261E, E—o2oThsb,
EIEEH a1, a2 fZ a @iﬂ_ﬁﬁt Téa ﬁﬁ@i%i k),

ay=ar-e=ay-(a-az) = (a1 -a) ax =e-ay=as

COMELY, WILIEETNEIE 2RO T, a DWILE o L WIHLTTRT I LICT A,



1.2 &%

B 1.10 G & 2JHFEHENER SN T EGL T5, KD 3DDRMMNZ SN L, G &8
(group) x5,

(1) CoFBEIIMGEANZEZ T,

(2) BALTCOMFET 5.

(3) G DAEEDTTICHL T, oW FHET S,
B 1.11

(1) Z 2 BB hOES, Q #AHHEEhoE S, R 2 KPR ES, C % #HANE k0%
GeT5, Ik 4+ O EHICEHL T, Z,Q, R, ClIffe b,

(2) Q* =Q — {0}, R* =R - {0}, C* =C - {0} #zhZh, HFHEEKOES,S 0 ZHBn
T2BE, FREhOERNS 0 2BRWERE, BRNSKROEENS 0 2BV EGE T
L, INHIE, i W OEICEL (e b,

(3) GL(m;R) % BAMEITH 5 n KIEAFFI Ao EEE T2, (FOHE VS HEICEL
T GL(m;R) L 5, GL(0;C) % BAONEERTH 2 n WEARTII R KO EE L T 5,
1T DFE e VD EICEIL T GL(n; C) 1B 725,

(4) Po={1,---,n} Z 125 n ECORRBENROEGE T 5, ik UNBZ L1k
BE5% S, L EHE, nIRxFEE (symmetric group) &9,
BAUTTE, @<L SnBETH Y, HHURNER 0 S, OWTTlE, Thix b e offdE
DMEICRT LR UBNHER 071 e S, TH S,
Sy, DILIE Py 26 Py ANO— 41— FANOFERE EZ LM TEL, 2OV THRLE, T
FEREGE Ex b2 e Tx 0, BATUIESFEFHRTH Y, o oWICIEEG o o5 %
I 5T s,
S, FE M HOTLE > T b,

REMEE 1.3 GL(m;R) BLUY GL(n; C) M HEICZ 5 Z & 2ot
EF 1.12

(1) &8 A Lo 20 @EE - 1F, FED a,be AL Ta-b=>b-a MY 7DOKf, JLa &ILD
Vo[ # (abelian,commutative) TH 5 & = 9,

(2) B G ©ILE DLW I XTI, T Oht% o[ #EF (commutative group) XIE 7 —~NIVEE
(abelian group) £ 5 9. G W7 —NVEHOK, G OHEEZ + LW HILTTRL, GDILyg
DWILE —g LRTZ LB EZU,

T 113 G 295, G OHMAES H?Y, G FTERSHIZEEIC L > TR b0, H
% G OEANEE (subgroup) &9,
G HEL, BATLOROES {e} X, HEMT G OFNEEL b, 2 & HIfREN L
WD,
D772 L BOFDZTEENVETH 2, ¢ RIFL LR T 213L L 2 b0k RIEOBREEE o 1 L HLAS, Hig
DB Too EELIEMBN, HinT 5L 2 FE BL ORI THAMITHEET L2 L,




114 (1) MACEL T, RIZC OMMMEFCHY, QI R, C ofNMETHY, Z1FQ,R,
C N TH 5.

(2) FAICEL T, R*1E C i TcdH Y, Q" 1E R*, C* OifNEFCH 5,

B)YK=REEFK=Ct7T%., SL(n;K) = {AcGL(m;K)|detA=1} £ T 5%, HIHIT)
A1 LD &% nRIEHITI kD REGL §54, Zhid GL(n;K) o8t 20 5.

iR 1.15 [ERABIDHZERHY] G 2t L, H % G OZEThWHAESGL 75, H WA ET
B DO DREARMEL, KD (1), (2) DRV IO TH D,

(1) FED a,be HITIILCa-be H
(2) TED ac HICHILTa ' e H

SEBA H 2R SE (1), (2) WA T 5. (1), (2) WA T 27 HIEGRAEHC R b 2 & 2R
HERY, 20720101, HDPHTHLZ 2SR, £7, H LoWBElE G Lobo L]
LaDT, MEaImy v ->Tws, (2) &0, EEOTTCEWITNEEL Tha, £/ (1) LV,
a-al=ec H &V, BAITTHEFEEL TWD, U2, HIZEHe->Tws, |1

WAMTHLZ e D PHEFAFRIFE L UL, RO LIRS LH 5,

iR 1.16 [ZRABIDHZERH] G 2t L, H % G OZEThWHAESGL 75, H WA ET
B 5120 DEANRME, ROFE (x) RO IO Z & TH 5,
() fFED a,be HICHL Ca- bt € H
EEMEE 1.4
(1) A={a,b} T 5. AREELEZTHEO DB, a ZHPMITLE T L 02 TRTHFERE L?
(2) ADKGHE L, a ZBICE T 5 BN TR & 2 5 HEIL MY 22
(3) G={e,a,bc} & AHOTN SR LEGLT L, G FOWHETENC RS b D% TXCZEE
ko L elFHAITE T 5,
(4) Ay ={a1, - ,an} & nlOEZFPSRLIEG L T 5, Ay (IR Y © 2 JHFERED EFA]
REM 2
(5) SL(n;K) A% GL(n; K) OfnEFCd 52 &zt
(6) @i 1.16 % AEHHY &,

1.3 2181%

B L1T ARRGLT L, AxADTAES RV GA NN, 2hi A Lo 218B 4k (binary
relation) & 5 9,

R M 2HMGTH L1, (a,0) W ROILTHLE X, fIB (a,0) e RCAXANKIT LI &
Ba~beELZENH S, AIMICIC (a,0) D ROJLTHRVE E, 15 (a,b) € RC A x AWK
VLIl hk agtb e BELIeNH D,

A Lo 2 HBMRE, Ax A DN ESEIRETLLEELDT, (A R) & ELINEEN, BH%
ERTILG ~ 2l-T, (4,~) L2 EMZ0,



f 118 A={1,2,3} T 5,
(1) R={(1,2),(1,3),(2,3)} £ 95, ZOBHRT~1lFa~bDL T a<b&RKilIND,

a<bFllTablFilshb,

E#E 119 (A~) & A Lo 2l Althe T2,

(1) TEED ac AL Tar~al WRYTOR, 2o 2 JHEMIREE (reflexive law) %
M= 9 e S0,

2 T
k

~b 72 BIE b~a ) DIERY TOKE, 2o 2 B RIXTFRE (symmetric law) % {729
J.

ol =

B) Ta~mbb~cblE an~c ) MY O, 20 2JHABNIHERE (transitive law) % i
S IR =T

4) TambMDb~aZ2bld a=0b1 MY 7OE, 2o 2 JHEMRIR3TFME (antisymmetric
law) ZWi7= & 59,

EF 1.20 (A,~) & A Lo 2l ERe 75,

(1) O, xPRRe, HERE 22l T b1, 2 o 2 THE % BB 1% (equivalence relation)
L=,

(2) I, PORTRREEL, HEFRSHE 232 L TV B, 2 o 2 JHERZ IEFB 4% (order relation) &
=9, HFEFROHEE, a~b eELIMADYIZ, aSbHdWEazb Ol 52 D
ZEMEETH D,

EE 1.21 (A, ~) 28G5 A Lol 75, ac AL T, a &R tekoRE%
E(@)={zcA|lz~a}
&T5H, Zh# a OEMER (equivalence class) & =5 9.,

& 1.22 A OHEED 25D TC a, b ISITL T, E(a) = E(b) Th 5 X E(a) NE®b) =) ©
5,

S E(a)NE(D) = THRWETLE, $2 ce ABEEL T e € E(a) N E(b) & ->Th
b, 2D Ec~aBLU e~ bMIRTL TS, HFMEED a~ e T 5, a~ce~b
HEHHEY a~r bR TS, ERFFHED b~ a BARTZL TS,

x % Ela) DEEDOTLE T2L, x~a,a~bTHINPE 2 ~b &7V, E(a) CEOb) ThHd.,
y & E(b) OEEOTELTHE, ymb bea THEND y~a L2V, E(b) C Ela) Tho,
E(a) CE®b) THYL»> E(b) C E(a) TH D16, E(a)=E®D) TH5, I

ADEToOTINL CZolifilfiz 52 2L, ThZholififily, Zoamdkl, e/,
L TOa 2 UF RGN & 2 o8 b5 Th 5, A O HWCHER L [EElSkE (B} &
T5e, A:UEZ-T;W), i A£jROF ENE =0 L5, TbbEE AL, HWIHIELE



NEfFlL TN EGORE VTSNS, ZhE A ORMEFENE (equivalence class patition)
=1

WICES AL T, BWICHBEA 21520 EE ot {E} "5 e6hize L &
., a,be AL T, a, b MEIL NEES B ICA->TWA i a~b EEFRTHZLICKD, A
Lol ERIN D,

2%V, BHICEMEEGE GA DL 0D 2 &b, TWCHEENZ -SRIl T 5
Iz, HRFELC D TH S,

EF 1.23 (1) E; 2H5EMEHR0 —Dolififie 754, E; 620Dt a; € E; IO L
78, a; % E; DRRIKRTT (representative) & 9,

(2) &E ADHAES {a;} 1T, & CoPELLEEFICEL, SoIEEMERICHTL T,
ZOMERICTE T 25 27008 2 OENEGOHIHFET S, TTLfFTKR (complete system
of representatives) £ x5, SWRA L&, TEe\FR {a;} &1, 2 TolaERH & Gt
1 HoESHL, ThH2EDLLDTH S,

RBRIEE 1.5
(1) A={a,bc} &T5, A Lo 2 JHEUIMHHEFET 20ER L.
(2) A = {al,ag, “ee ,Cln} & Téo A J_d) 2 IEE%f%QciﬁfiﬁEE—g‘éﬁ)§i c]:o

(3) A={a,bc} Lo 2IHBGCEMEEANCR S b DR TNUIFEE L, F-ZNZIICHL 5T
SRFEHE 1 OB,

REREE 1.6 BN Z FoBh REHEE MR S0 ddiR k. AR RS2 2 & 3Gk
L, ZoThve 3 Xizdd &, EEERMCR S & ST Fhe 1 DN,

(1) R={(m,n) €EZXZ|m+nix5THLUN S}
(2) R={(m,n) €Z xZ|m—nlE5THHUNS}

3) R={(m,n) €Z xZ|mnlE5TEHLYN S}
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