Section 3.1 1 Relations

"When two objects, qualities, classes, or attributes, viewed together by the mind, are
seen under some connection, that connection is called a relation."

... Augustus De Morgan
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John is taller than Jerry

Susan is the daughter of Jc
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Harry loves Susan

Des Moines is a city in lowe
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! English mathematician Andew Wildes verified Forimatast Theorem in the affirmative by proving that
among nonzero intege®, b, C the equatiora” + b" = ¢" has no solutions for integers3 3.



Section 3.1 11 Relations

G

yE“>+R=f(xy): X+ Y£] GGGGGGGGGGGGGGG G GG

meZoe MEG]G
G
PeeEMEESG +<Gj—"BCGEe>+—+5GG

GG {7-GS-""-+G2" §G>-GS—+5>™M®ES3>G.E2GIEYEG IETREFE-ECSE G

ME“H>e— e TE"cCEP—eFarGWME“">e—e5UG
G

KEeeee> e —dCEGCR G ™E"" A G BBG"EE *G» EFECIEEVYGCEE -

R ={(x}:(x )1 Ruce

E<G"SGG

ch—;TGM GEY "—“EG>+ Re{:2E (89 @) e ={(2,) (53 (1 uGGG
v g
G

G s@®41234G7:>:G GC™MEAGCLCE=G% GG

G

GGGGGGGGGGGGREHAAIGE CHHGHEGEEECGCGGGGGG
G

{+EGe++E™REREF(2D (3] (42( 4} UGGIR“GR'G " ™MEG™ 2+G

e eGMeZE™MEG UGGU-H > ER'CHDCEELCM MWMGING""ZERGC™MG ME«“ES

"S™M_35GH yERUEE
G



Section 3.1 12 Relations

GG
N™"  «SRBGIERI GGGGGGGGGGGGG GG G GEEEROE
meZEe™EGAG

GG
1Y " —“ TG GOps*E™SEGSEG " Gjoe™+EPGGGG
G NeeE+G +EG ™E"G«EE -ER=HXF): y= X} >+ EG +++E™IEG +3G

R'={(x)):x= ¥} G7++5:GZEG"+EG™"2:G+*Gm+2e™EG_UG
G

G

N™"  «SBGIERFI GGGGGGGGGGGG GGG G GEEEEaE

meZee™EG_G
G

j—"——%e>e—eG-sGY@B"">+—+3G
GG {*EGS-"——-8e>0—¢G—-2G>7-GO—™G"—NIER G OHEEG S 55 + 563 "G
G e @+S5>0— 215G —+G 7025+GHeEGC ME «(ETWGEG »¢BGSMUGGEpEST —+G
e F(RG+<@(X) SG2™F>E 6B +5G «E++(EGH%=G(g(X) G+-™G
CGG e e G EG (—" nG@G G EG <~ GG EH EGZEE™ “oi 500G o
50eEGc(Eeessse—2G>—GM™ME" " >+—+5G+EG E§G+—"“—25UG
G
G




Section 3.1 13 Relations

GG
KEeeeo>0_caRGHIEG G ™ME“A G BB OUUE UG " GA BRSESG G

™ME*“ H>e—eBOHCHO+UEUG " CBERIEB GF « -3 BCTI>BEICE S+ P GSere—o
— B (S G*3G > EG™ME"“">—+GGGGGGGGGGGGGGGGGG
G

GGGSG%({;(G;G)Gthere exists &l B suchthatah R apdi)c, }EUG
G

1V "7 — BB WP — & Swrs oG G GHEE S+ 5B B GG G

G s@=41,2,3,4 B={ab,¢ C={cat dog, hors" «<G<«Ee++EG>*EGC™E"">+—+35G

GGGGGGGGGFlag(géC Ggé %E%Afb(lu G

(adog) , Shors§e b,cat(,c ,dod ¢ ho)};

S G T™MEG““®E ™M HEG CGmeZe BARB UG GPSBEGSZ™ 2G50 —0G
0805586 —2G “GE— "> $BCE:CBeer CEPFSE+ S+ G~ ™ EG

GGG GSGRE=HGwg ¢ Bdw§ ( 3.cat(, 3,horde 4.pdt , 4,hY G

OO O O N

G
jm"—-8>S*BGGGGGGGGGGGG GGG G @333

meZoe™MEG G
G




Section 3.1 14 Relations

G
W™ —% 'GE"3G
G
XU®B-Qe™@ 1S 5650 ) EE»E & Wit (il eB R aiP BE GGG m++<G >+ EG
et —7eeZGj ™M>ES e C—™-c@S>8UGG
G
"PBGBG
%o FBG B G
SPEAG
«<PBGB G
G

YUREDGESEC WA W SBEERE M- ™ME E SEE " «BGEG FE»IBS"+G
—™M_ASBaENdB AUGGG

G

‘Pag{0,3,B={-10)G

% P&}, B={ah¢ G

SP&G ,B= G

«<PB& ,B= G

ERGG, B={-10% G

‘P&E ,B= G
G
ZGO BB B e 2 &Y EY B "sPGBGZ E>S-DUYEGe—"““—70eZG™ME"" >
G

APBG{(x,y)T = ]}G

%oFRG{ixy)T Ty sin>}G

SPR;:{(x,y)T Tx f}G

pae{(x )l 1|y }o

E R x Y1 :% 0(mod3 % { mod}} G

-PI@ﬁ(x,y)T ’ :xdivideS)}G
GG
[ (BGORC & & % 6" S G B €' APPEH, B 2,4 CSEGIG "™ EG $“-5E<G
e HEMe “EG—+GH UEEEY TESEGreEGe—““—7++7GCGME“ >+—+8G—+G
G

"PEAEB) CG

% RBGB) C G
SP@GBE (A QG
<PBJAC C) G
ERGEC B) G



Section 3.1 15 Relations

G
\ IGGHERGU¢'2 &7 & YAE/ ' E>¢> e PAPC Mes<GreE G ora@EQSFE'G MG VEEC o2& G —C
A={1,2,3 UGW“—>Gr>¢EGC—-2>5G—*G>*EGCME"3» =L B CTECECGE GG ™
% ES>G<ESS™Me% ESG*>UGG

G
“PRE((1D) (29 (3
% RE{L,2) , 13)(23}@
S PRG(L,1) | 12)(1
<PBG{( (3
GGG
] LGGGRHG p @& TE SE @ (B (5> PrE SEHGGEG + <G Z™"— oG >+ EG s+oeE™MEEG ™ME“">e
3 esZGME“HUEEG -G
G
‘PBG{(x,y):y:Ioga%G
%oFRG{ixy):Zx+ y=0}G
SPR‘::C{(X, y): xy:]} G
Pas{(xy):t+ y£] G
GEFRG{ix,ny- )kE]}G
-PI@:G[(X, y) | x+ )}'EJ} G
GG
N (GOEEE B B SeGUEW-IN eex8o BG (R Ew»eEIRIRCW ™ — e EG e EGe—““—7ee7

G
2) A (B O (A B (A Q
Go@BEGEG(C DF (8 9 (B §o
o (A BE(C DF (B 9 (B 0
G

_ U GO@BAKIEEM'GG-+ SPIRES B &8 SHESCE “E" E > $G 8@ E“E"E+>5G
»eEeGEe—72G > M EGTEEDS>G ™ E “hG-»>£+86CGCG

G

" U G GENEE> O BERES 68/ - ™ BS G &I 8{fx,8) x| A G+3GS ““E<«G>+EG
c<Ee>e> GME“MECACME MEIRGCHEB2 > Ge5Gr> EGc—""2eG +<G™" "+ Z(E
—IGG e <G<™"7G+>8GZ™ " —«UGG

G

XW ®®F @O w-TETV; HE'S G G B/E Gy E 4 SR GG BK'E- IB WG TIHEY » EredB ™G G @&
™ME“EYeeESG +>2GS ""E>™MeSSG-™MG>™"e§eree EUG

G

G "Gl R the greatest common divisor &f ayd 1 G



Section 3.1 16 Relations

G %POEAW « yG

G SPGWIGR) 5 dividesx yG

G <PEGER 3x yG

G

XXUGGGNe+EGEY""—“ESG —+BTHUR 25 «56+2G > EG +-“"~%+2G

™M__—E™>eESUG

"PGGYE+“EV++eESG er28 ""E>™MeSSGe—>G>™ e&es0eEG
%P GGYyE+“EYeeESGE ""E>™MeSSGe—>G>™ eEe50eEG
SPGGYE+“EVeeESG er+8 ""E>™MeSSG>™ e&es00EG
(PGGU-—>GM™ME+“EYVeeESGE ""E>MeSSG>™ e&eseeEG

G

PCOOOOQ |



