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1.1 455w

1.1.1 &8
EHLEU TEANRFS:

N:={0,1,2,3,---};

NFe={1,2,8,~+:}
Z.=2AhEE T 4,
Q:=A2KFHEZ K,
R:=2AEHZ &
C:=2HEHZE;
f:={1,2,---,n};

A=A\ {0}, B0 A h kB ILRZE.

EX 1.1.1 BEFNIMESG ARB, 5 AnB={z|zc A HzeB} %A

ASBHRE 5 AUuB={s|zcARzecB} KN AL BHE £4&
Ax B :={(z,y) |z € Ay € B}
WA AS BRERII X A\B:={zcA|x¢ B}, KN B APHE.

EX 1.1.2 A A BrES A REBSME. 5 (A eN, K AR
BIRE; BFNFR A /N TCBREE. Frhlth, X (Al =0, BATK A WZ=HK Ul A=0
RIRL.

Fid 113 —PMEASHEHRE MRS HEES A B ERE,
AR (A TR A FUERNEG H A B—DERE, B3 (A AR
fij s B AR A JC R AN, EREEMRUERE X. #l, BR Q & R #HELR
%, {HE Q| < |R| (4N T). EEREMEERBINT: HAFEES A WL
Q| < |A] < |R|; J [Hun80], 5|5 %8 8 1.
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1.1.2  BR&t
EX 114 % f:A— B RIFETES A B R, £4
im(f) = {f(a) | a € A} =: f(A)
WA f IR, ER B R—MEZTE NTHEETE CC B %5
f7YC) :={a e A| f(a) €C}

A C MRK, B A KNTHE. filth, R ¢ = by REEF—ILE b, WEH
H 1 (0) R £ ({0)).

EX 1.1.5 WERBE f: A — BWL B =im(f), WK £ Aiwst S,
f RS — NFERTEbeB, F f71(b) # 2.

WERBU f:A— BWR: a1 # ax € A= f(a1) # f(az), WFRZ KB G, %%
i, f RS — SNTEBMICE a1,a2 € A, F f(a1) = flaz), W a; = as.

WUERBREY f: A — B BRSPS ORWS, WARZ G, A ESES A B
WA AR ERN, FRA A= B, WRENZIMFEE—DVH f: A — B.

BATEHANEIS f,9: A— BHE RrA f=9 ENTERMac A H
fla) = g(a).

XNTFE—HES A B 14: A — A (a—a) KA A LEESME & —
AN XU

FiE 1.1.6 EERHNHERNZ —BMEAESFWHIRE X TX A KEGHT
K. HBER, EESRE, WAFWKESEEER “—&” K. Flw, A =
{a,b,c,d} 5 B ={1,2,3,4}, tENEEWHENEBA X .

T @B 3l EAEMEREESFRMKIME—KESRRETR, L™K KIEY
(Rl R TG PRAE M5 BB T AR A S, W [Huns0], 51558 8 11, 28 16 .

EE 1.1.7 BMER A B RMKRSBELMFER |A = |B|

fl 118 EA Nt 2N FHEE 4 Nt S No—z-—1) RFEEEH f
UGS, WE—reN, Hao+1eNt K f(z+1)=(z+1)—1==z, Frbh f £
B.E o A e NT W flo) =a1 — 1 # 20 — 1 = f(z2), BT f RHE

BATEHE A S Hom(A, B) R-NES A BIEE B MAeKBUZ %

1.1.3 MEHESE
EX 1.1.9 4 fecHom(A4,B), g€ Hom(B,C) &P ABLE. B

gof:A—C, a— g(f(a))



1.1 &5 -3

e g ER L f.
4 h € Hom(C, D) RAT—BRES, WFH
W8 1.1.10 ho(gof)=(hog)of.

EH 4o ARMETEE B (holgof))(2) = h((gof)(@)) = h(g(/(x))

% ((hog)of)(@) = (hog)(f@) = h(9(/()). Bk ho(gof) = (hog)of. O

W 1.1.11 4 f:A— B &gt

1 f RS D BRI A — N EERE g B — A8 go f =14,

2. f RIEHPRSPVDEFMREE N EEME: B— AFH fog=15.

iERR 1. (=) BANTEEXWE g: B — A HHN A+ o, Frila] Ak
—ATLE ac A BES B ERTENI: B=im(f)u(B\im(f)). BT f £#
S, BTEL f : A — im(f) RO, Bl A FRTHES im(f) PRITTEE R
KR, B BS g

z, y= f(z) €im(f),
9(y) ==
{a, y € B\ im(f).
BRI, HTHE Bz e A (gof)(z) =g(f(x)) =g(y) =z =14(z), Bl gof = 14.

(=) MER 21,22 € A, F f(21) = f(x2), BA 21 = 1a(x1) = (g0 f)(z1) =
g(f(x1)) = g(f(22)) = (g o f)(w2) = 1a(2a) = xo. FTLEL f REFI.

2. (=) ME—TCE y € B, BA f B, il f~(y) # 2. EHFE P
ay € 71 (y) HFEX g(y) == ay. WA (fog)(y) = fl9(y)) = flay) =y = 1p(y), BA
fog=1p. (FEE: XH g K& FHFAZME—H.)

(=) ME—yeB, HA fog=1p, Fill y=18(y) = (fog9)(¥) = f9(y)) €
im(f), B} B Cim(f). XEX im(f) C B, Bl B =im(f), B} f W54 O

W 1.1.12 4 f:A— BRI W9 £ f ARG, ¢ & f
BI— ARG, W g = ¢, FRA f — SRR, XM 3 g0 K g0 #BE f WK
BT, FIFERITVETTE g1 = go; IXEBRERU [ HIMB2ME—/, L ! RZ.

Rl BEA gof=14 K fog =1p, FIAXE— y € B, ¢'(y) = 1a(d'(y)) =
(9o )9’ () = (90 fog)(y) =(g901r)(y) =g(y)- Al g=g". O

1.1.4 Magma

Magma T HEARBRGRZBAREE KA R KK R KA
BAF, AT DS SARE R EAR SR i AR, B E sk BARARH
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ZITEEEERMBIMN THE. Magma FIBHEA: http://magma.maths.usyd.edu.

au/magma,/.

MAGMA

Calculator Ordering FAQ Download Documentation Chations Conferences Links Contact | CAG | Login

COMPUTER + ALGERRA Magma Computational Algebra System

Magma is a large; well-supported saftware package designed for computations in algebra, number theory. algebraic geometry and algebraic combinatarics
It provides a mathematically rigorous enviranment for defining and working with structures such s groups. nings. fislds. modules, aigebras. schames.
cutves, graphs. designs. codes and many others. Magma also supports a number of databases designed to aid computational research in those areas of
mathematics which are algebraic (n nature. The overview provides a summary of Magma's main features.

One of the aims whilst developing Magma Is to maintain extensive documentation describing the features of the system This handbook is avaliable online
The documentaticn section should help introduce naw users to the Magma language

Magma s distributed by the Computational Algebra Group at the University of Sydney. Its development has benefited enormousty from cantribUtions made
by many membars of the mathematical community. We encourage all users to repart any bugs they find; regular patch fixes are available from the
downloads section

AR UL Magma 18 EEKHIVTH TR, ERAELMERAAET 120
PSRt AS, A R AR A E K.

MAGMA

About Caleulator Ordering FAQ Download Documentation Citaions Confersaces Links Contact | CAG | Login

COMPUTER + ALGEBRA Magma Calculator

Enter your code in the box below. Click on “Submit” to have it evaluated by Magma

Cakciations are (estrictad 1o 120 scords
1A 15 ik 1 50000 by

Running Magria V2 23.7

1.2 Bk R KA E X
1.2.1 EHxFH

4 A R—ANETEE, B AxA={(z,y) |z,yc A} T~ A GHENEE
JLAR.

EX 121 S RCAxARNEZTE WERSEEM 2,y,2 € A, R ¥
R T =A%

1. (BRM) (z,2) € R;

2. (FFRME) & (2,y) € R, W (y,2) € R;



1.2 MR EBHE X 5.

3. (i) & (z,y) eR H (y,2) e R, W (z,2) € R.
WF R & A ER—NERXER.

B R 2 A LEF—DENMRR, 2,y c A BRFENTER. & (2,y) € R, WK =
Ay REME, B o~y L3R “FHRRE” MEXFH=EANFHATLLESR:

1. (BR) 2 ~ z;

2. (W) 2~y =y ~

3. (ffEH) 2~y Ry~vz=2~2

Bl 1.2.2 FHER:={(z,y) eCxC||z| = |y} REHI C LH—ABMK
R, BXTF 2,y €C,z ~y <— ENKEMHE.

B 1.2.3 FHEBEHHK z B—PEEM me Nt FH

R:={(z,y) €EZxZ|z=y modm}

B 7 LR ANEMRR, BT 2,y € Z, 2~y < = —y WL m R
EX 1.24 2R ~) RES A LB DEMEXR HTFHETE z € 4,
TH
T={yeA|(r,y) eR}={yeAd|z~y}

A« FTERENE. 2SN KE
A/R=A:={T |z € A

BARE A XTEMKR R WEE.

WE 125 4~ RES A LH-—IEMXR, z,yec A T

1. T7=7y <= z~y;

2. % = My AEM, M zny =2

3. A=1UzeaT = Uzea®;

4 B A — A (z o 1) BN, FOVRRRIS.

R L HMEARY Hyey BEr=y Flyer, Mo~y RZ, Hao~y,
WA T2 ez, Ha' ~z~y H 2 ey Bl 7 C g MALHIEH, 5 C 7.
Bt z =7.

2. RBFE—ANTCE zezny. B4 z~2~y FE.

3. HOEEMH A=U,enz. BAMME—M 2z A, HTCA Tl U, cuT C A R
Z,WE—H z e A, BH z €7, bl A C Upeaz. HIRKEETR, A = U, 7.
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4. HiE &S, RFIENTHE—Mzc A m'(7) # 2. RERMK, EH
n(z) =7, fibl z e 77 1(7) # 2. O

1.2.2 %fF

EX 1.26 S A#oR—NMEEGH (A |icl} 2 ANETTER ¥

1. A= UerAy

2. AiNAj=@,Vi#jel
MIFR {A; | i€ I} R A —/N9 3k (partition).

ik ~ RES A LM ENMKR. B NENMLREEEEE P E
(RARFTRIT) HRAR—NMES T, £E T BHRAKRKRTE. #lw, 76 1.2.3 .
4 m=6 HWAMEHNZ=1{01,--,5}, T, ={0,1,---,5} B2—METE;
T, = {6,1,8,3,10,5} WATLMEA— MR ICE. Bl 1.2.5 503, X TAE—EZ
BE A G NEMKR ~, XINHHE A= {7 |z € T} Bk A B— 0. R
-l

W 1.2.7 & {A|iel} BRIEZHES AN—DoK WTHEHHXR

R:={(z,y) € Ax A| FHEREN icl B z,yec A}

2 A EI—NEMRR.

ER BAME— x € A = Uier Ay, FEEDN i € T 8 = € A, FTL
(x,z) € R. 74, H (z,y) € R #EH 2,y € FEAN A, Bl (y,z) € R. &JF,
(z,y) € REWE z,y € N Ai; (y,2) e REWHE y,2 € A A;. Fibly € AinA;.
WRi#j, B ANA =2, Fibli=j HK, (z,2) e R. O

Magma B

E¥H n e N* H—APREBR D TEHEREES n,ne, - n] EH
n=Y5 n. B, %4 0= 3 B, FEAERSTR: 312,10, 01,1,1): % n =48,
BRI A: [4],(3,1],(2,2],(2,1,1],[1,1,1,1]. I p(n) 7 n KIAFKIANE. EH
Kok, n 8K, BARH n MR MREE p(n) SUEAE.

Magma A CLFHSRIF S IERE n € Nt RN p(n) KR, Bil:

n:=2018; ~
p:=NumberOfPartitions(n);

j<



1.2 FHRAR RBFKIE X T

HERA

7831289005358953156344654888013498638339711692 N

EEE T E%RE:
p(2018) = 7831289005358953156344654888013498638339711692.

1.2.3 HHENX

EX 1.28 4 (S,x) B—MHE _JCEEH +:Sx 8 — S((z,y) — z*xy) K
ETEE (ZuEH « BRA S KTEEH). & (S, «) WLl F4i&t:

(zxy)*xz=1x*(yx*2z2), (Z‘é’é‘ﬁ)

X z,y,2€ S RIEBITE, WK (S,+) 2— 1 F8.

B, (N*,+) & (Z, x) 53 3T 2R gk & - 5.

EX 1.2.9 FFEE (S,+) BFE—NITE 15 € S WA THR: XNTHE—
Kl zxes,

lgxz=x+1g =, (%71)

TFR (S,%) A—DAEEE, H 15 AL TT.

B, (N, +) RL¥EH, HE (NT,+) PELFH

g 1.2.10 X¥BEMZXIUEME M. HEL e, 1s BRELLH S B
LG, Wl a=1s%a=1g.

EX 1.2.11  HZXEH (G *) WREUTHM: NTHE—WITE 2 € G, 71
—AIRE z e G B

rlxz=cxz ! =1g, (I%75)

WFR (G, +) I—AEE, K 2! FRATE « KT,

B, (z,+) B—AEE, B (Z, x) HARE.

FiE 1.2.12  DUREASBE NMETRT, BRITEF AMEE LR (S,+) B
PSS «, MK S; ¥ S PHEANILE 2,y W _JUiEH oy WHERK vy; B
BATRA 1 A 15 RRRL LR S Lt

W 1.2.13 4 G R#, rc G RE—TE. W « e 1.



