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Chapter 4
AJfRIE(Divisibility)

a & b BYfE#(mutiple)
o Jk,b=ka
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0<p=kd<n
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—RSY
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FERXF

a=b( mod m) a=km+b
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o UEBA1132FHEL

V113 = 10.13, f bk e s, Frlaegi 1138 RrRE R E2,3,5,7
{EABATIES AN REME 11388 5%, AT L1132 ik
o YEAIE— N EINRREE S HE?

» BUELL/NORE, EREERE B
EE=: BERIEE
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o RE#HSHE
= mn=gcd * Icem(EER)
o BULEBEIE (FREEERZE)
» 5| q = bq + r, ged(a,b) = ged(b,r)
* FREMASRTER/INALIE
o ged(a,b) = sa +tb
o flged(6,14) =2 =(—-2)x6+ 14
o BAK? EITFRMIREIRRRE
express gcd(252,198) = 18 as a linear combination of 252 and 198.

Solution:

First use the Euclidean algorithm to show ged(252,198) =18
[. 252=1-198+54

II. 198=3-54+36

M. 54=1-36+18

IV. 36=2"-18

" Now working backwards, from IIl and II above
18=54—-1-36
36 =198 — 3-54

Substituting the 2nd equation into the 1st yields:
18=54—1-(198— 3-54)=4-54— 1198

Substituting 54 = 252 — 1 -198 (from I)) yields:
18=4-252— 1-198)— 1-198=4-252— 5-198

: A ¥ —
i E T
e aad =1( mod m), aSaBREMEN THFXYTT
o FI: Fa,mER, NWaBEEMEX TREELYT, Biz¥mdmigiEmE—
o BAIK?
o AIEAZMAEEE
o ged(a,m) =1= sa+tm, NsHRatrEmEN FHIETT
o FFEITHEREIRIEIRT
3r=4 mod 7, Kz
JORSIERTE TG, (—2)*x3+7=1
Frbligiehy — 2
FREEA RN — 27338)(—2)x3x =2 = (—2)*4=—-8=6 mod 7
fitle =6 mod 7

REE: fekid (BWLEEER) | BARETIMRER (WMmaERET, maFET)
o PEFRIRIER


af://n76

%Er =a; mod m;,t=1,2,..,n, Hbmy,me,... m,WHE, Kz
ZI A REmE SC M, Hrhm = mima...m,

e P TR R T M S5m; B, WM A AERm, & SO FE— 1Ty,

my;

ZIEM,; =

BM,y; =1 mod m;

FEp = i a;M;y;

i=1

HOAM; = —  FrOAM; AT DL T m BN fim 8, BM; = 0 mod my, j # i

AT = a;M;y; =a; mod m;,Vi=1,2,..,n
UL psl 2 A T E K i)

o AT AEREKRBEPERIRER

Back Substitution

We can also solve systems of linear congruences with pairwise relatively prime moduli by
rewriting a congruences as an equality, substituting the value for the variable into
another congruence, and continuing the process until we have worked through all the
congruences.

Example: Use the method of back substitution to find all integers xsuch that x=1 (mod 5),
x=2 (mod 6), and x= 3 (mod 7).
Solution: the first congruence can be rewritten as x=5¢+1, where tis an integer.

*  Substituting into the second congruence yields 5¢+1 =2 (mod 6).

*  Solving this tells us that #=5 (mod 6).

* Using Theorem 4 again gives £=6u+ 5 where vis an integer.

*  Substituting this back into x=5¢+1, gives x=5(6uv+5)+1=30uv+ 26.

* Inserting this into the third equation gives 30w+ 26 =3 (mod 7).

* Solving this congruence tells us that ¥=6 (mod 7).

* By Theorem 4, v=7v+6, where vis an integer.

*  Substituting this expression for vinto x = 30w+ 26, tells us that x = 30(7v+6) + 26

=210u+ 206.

Translating this back into a congruence we find the solution x= 206 (mod 210).

o BO/INEHE

a?'=1 mod p

Chapter 6
1T ERIE

ASEIR
R BUERER

* N MERIEIREE

o EFEMININE, —EBERNEInER
e 10 M ARpartyBE N ABEEEE riend

o ARRANE10~9 BARIRERIRT HHIN0FN9
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o REIS2nHIn+1NEETR TR
o DEN2'q;, @RFH
o INF2nIFHEZENN
o BINIUAOA)RR
o EEMINME, FE—MNEEFHIZFIATLAZERRN
o FHRINIFNEEM AN NIRRT
o HIFATFIHKERER
o (ab) ALASERNEKRIZIKENRKRRIHIKE
o THEFNIEER
o EEMKKEBPIALLE
o FInIEfda_k ck=a_k+p
o FBEHMEE

e Ramsey Number

HEFIAS

e SUCCESSHEZ!|a)fm
e A, B, C, D—HB/HAEDIE?

sl Sle(-1)'() (- i)

n
5= 8(n,j)
=0
e r-combination

o 1+ a9+ a3 =06
o AERKEREN
o stars and bars

e Partition

o &z
IR\ ER

e double counting

Chapter 8
&5k

o MECRRIOEHIIEERIE
o HFH (MNE—RIHFHELER)
® }‘lc;/’(ﬂan = Zle CiQp—;
o IRt — Y8 erti=k
o %’?-L—H:ET17 L) T Eé&ml_‘_ +mt — 0
o Bf#a, = Pml( )TT1+ AP, (n)r™
¢ BFRESF(0) = X7, Qi ()]
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o il = S | Ry (n)s? - n®

SRR RS

BB LA PR A A ERES

AR REETFTREL

S RREREEIAR r-combination BYaJRR
A PR R ERIRERD I )RR

o ARLRERRIESE IR

SRIGHE
P —

JAl=> 14— Y JAU4l+ Y [AUAUA...
i=1 =1

1<i<j<n 1<i<j<k<n

\!

o WERIT + BREE
N(P) = i MR PR 5
. EEASREE

o FHENAIMER
o HERFFE
o SeHUHREMMR, BRTR

o IEEBA TR F(M
o REF

Sk < /nBVERE, PR R
e onto-function

PifXaRb, AMEEE
o iEHF

PRERSF N TTREASKIEL

Chapter 9
Relation

o RelationtFRFNFRIZBAIX R /ITELERT
o HReflexive

s B EERTETE A
s K/NANES FHERERE2Y "4
o -BHIrreflexive

s B ETERRTETTE A0
» KNANRIES FNR-ERERE2Y A
o XJFRSymmetric
" A5 %En::%EBEA = AT
- i 2
o RXIFRAYAntisymmetric
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R RRTTRRERT A
= i 3”

TN
o FEXIFRAYAsymmetric
s B REXIFREY

. 2T - 2
o SEE: BILABEHFRSLRFR Gln]

e Relationf9E&(Composition)

SoR=R > S= Mp- Mg
o FHEHREEEN, HENHR"ERAIFE, AR
e PIIE

o &8
o HEMERP
o R/ HI— MR LEMSAIERE 1.

o JEEMConnectivity — &M% Transitivity

o t(R) = R* = U"_ R*
e WarShall EiLR{E5EAS

Z(XF Equivalence Relation

ERBEMAR (EIEFENX)

o BRHY

o XIFRAY

o {ZiERY
N2 (equivalence class): AKX
BE! | ALRFNXENES HKPartition(X5)
4 EPartition?

o JFE=HY

o AR

o TZ2M

{R=X% Partial Ordering

FARRFERFE (EIEFENX)

o BRHAY
o RIFFREY
o {&iERY

Hasse Diagram

o Maximal/Minimal (J5&BHY)

o Greatest/Least (£2BH9)

o Upper Bound/ Lower Bound E5/ &

o Least Upper Bound / Greatest Lower Bound
Well-Ordered RFHY

o {HaFEEH/I\IT
e [attice
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o {HalpairgglbFulb
o EIMIERE: MIEERY

Chapter 10
Graph

o EFENX
e Hand-shaking Theorm

° EvEV deg(v) = 2e
* K, HyFERJLF

o Y7, C(n,k)20k2)
e entry Il

o ZEERISFRENIMERFIAdjacency matrix ] Incidence MatrixHES:
¢ Isomorphism [Et3

ARE
PEzrERE
B (FMTAEVIE R RIMIRET R 5EF)
E7N: Sy N
* FRERYERIZEN
o AT
o FWr 2 EFEEuUler/Hamilton Path / Circuit

o Euler Circuit < EHNEE

o Euler Path < 1RIFANREENETE

o Hamiltion Circult deg(u) + deg(v) > n
e DijkstraskERRE T
o FHE

o BRRIEIE: r=e-v+2

o WEFM: KIFRIRKDEKk— ENER

o JFFH REFKM FEMK; 380 K5EH

o JfBia)ER

O O o O
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