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A —— A
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8 5.4 {EINEE (4)

5.4.2 EIANEERYERR
Bl <z,,+,>%—A (|0 [ |[[2] [3]

B, L o [Tor] @ || e
Z, ={O0LILI2LEE 1 @2 @ o)
FEFRIEH. 2 (] @ (o]

1] Bl AZAL mlE o 1 R
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§5.5 EMmEs @)

5.5.1 B R HIZE

(1) AfRE S B| L A AMAfRA S Lk
—AFEH, 4 |S| =n &, S LHEBRAS
n X &,
#2n: S={a,b,c,d} FHEHFf(a)=b,f(b)=c,f(c)=d,f (d)=a

¢ _ a b C d (a b ¢ d
_(f(a) fb) f(c) f(d)j‘(b c d a)
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§5.5 EMmEs @)

5.5.1 EMEHIZE

f_abcd f_abcd
1_(bcda 2_(cdba]
£ ab c d abcd_abcd
12bcd lcdballdach
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§5.5 EMmEs 3)

5.5.1 EMEHIZH
a b c d f_abcd
= b ¢ d a > ¢ d b a

4, (a b c d , (a b c d
f, = f, =" =
d a b c d ¢c a b
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§5.5 EMmEs )

5.5.1 B R HIZE
(2) X: & S T &

L P T TR

la, a, .. a a a, .. a
RZERAVERER, iLh(a,a,,...,8), |
HPEFRKE ., Bi=2 AR A k. FLEEHR, B
B FRRATLMA MR EMR, 2h (1) R (n) .
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§5.5 EMmEs (5)

5.5.1 B NHIZH
(1 2 3 4) _(2.3),
1 3 2 4
(1 2 3 4) _ (1.3.4)
3 2 4 1
(1 2 3 4] 1) = (4)
1 2 3




§5.5 EMmEs 6)

5.5.2 EinEt

(1) EX:
M <S_,°=> b n KRB, M
<S,,°> WEZTTEMNRA n RELBREH,
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$5.5 EMET 7

5.5.2 EinEt
1. 1B3% S={1,2,3}, B S & 3 kxf4k#E
TP A 4 3 KR BB,
i S,={f,,f,,f,,f, -, f.}, HFEH
f, =(1),f,=(1,2),f,=(1,3).f,=(2,3),
f-==(1,2,3),f;=(1,3,2)
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o (1 2 ) - (1 2
1 2 2 1
f,=(1,3) = 3], f, =(2,3) = ‘
1 3
f. = (1,2,3) i’j fe = (1,3,2) =
o fq fs f3 fa fs fe
fq fq fa f3 f4 fs fe
f, f, f1 fs fs fa f3
fsq fsq fs fy fs fa f4
f4 f4 fg fs fq f3 f
fs fs f3 f4 f, fe f1
2015-12-20 | fg fe fa f, 1 f1 fs




§5.5 EiEf

5.5.2 EEt
(2) %f&:
128 n NWEXLEIMT—/ n XREBE,

5)2.

4o

L3

T —/N~EWAH,
e, WA SHE

o4 S={1,2,3,4%.

(3)
\\\ 1 A E 4 /,.
L B’
_________ :_i(_\_____________-
2 Al 3 —
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$§5.6 [E&

Al

(1)

5.6.1 LRIFXER (ERFEXAR)
TE X :
K<G,*>R—A%f, <H*>RET#H. )/ H E G
X XA
R,={<a,b>|a,beG,b**acH}
R',={<a,b>]a,beG,a*b1eH}

WAk R, % G LM H ARALE (AREXE),
Ryb G LM H AR A%E (BRELAZ) .
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$§5.6 [E&

Al

(2)

5.6.1 ERIFXE (EfEEXR)

EIE.

K <H,*> & <G,*> #9—/~T#,

MG FRHAERRRAZFHNXEZ.
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$§5.6 [E&

Al

3)
5.6.2 AfEE
EX
K <H,*> £ <G,*> §—A~F#F, N

acG ARRAME H ERRXARGFN
%[alg ={a*hlheH}, #% H £ G A
h a AENERK, RitHh: aH=[alg,
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$5.6 B&§

Al

)
5.6.2 LSt
EIE.

K <H*> & <G,*> (9—A-F#, N:

<::l;) EB|-1 — }-{;
(2) *fva,beH, aH = bH < b'*acH
(3) Xj_vaEH, aH = H & aeH
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$5.6

P8

5.6.2 ALfZE

AT

Ay

(3)

Bl X<Zg,+c>R—AF, Zg ={[0].[1].[2].[31.[4]1.[513}.
RE B <Zg, +c>FHFANTHEANM G EREE.

+ | [0 [1] |[2]||[31 |([4] [[5]
[0] {01 | [ | [2]1]] [3] ||/ [4] | [5]
[1]1 [ [1] [21 [3]1 [4] [5] [O]
(2] | [21| (3] | [4] |[5]| [0] | [1]
[31 | (31| [4]1 [5] [[o1| [1] [2]
[4] | [41] [51 | [O] |11 [21] [3I

201t [5]

[5]

[0]

[1]

[2]

[3]

[4]

RE<Zg,+c>0 TR
<{[O01}.,*+¢ =
<{[O1[3]}.,+6 =
<{[O1[21[41} .+ =

<Zg,+s>




$§5.6 [E&

Al

(6)

FTA: <{[01},+¢ >=<H, +:>HTHNLEL
[01H,={[0]}> [11H,={[1]} .., [SIH,={I5]}

TA: <{[0],[3]1},+¢ >=<H,,+>#E K £[E5
[0]H,=1I0L[31}=[31H, [1]H,={[1].[4]}=[41H;
[21H,={12].[513=[5]H,

F2: <{[0].[2].[41} +¢ >=<H3,+ >N £ 5%
[01H:=1[0].[2].[4]3=[2]H:=[4]H;

2 J ? 3 2
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7)

1L

$§5.6 [EE

amy

5.6.3 LEASEMARE
E X :

1’ <H,*> & <G,*> ¥§—A~F&, &1 H T #
T G LA AZWNAREMRNEEHRA G
s HAERSE, i4:S,={ aH|acG }; I %
[EEMMEELIA G5 HOERE, it4:
Sr={ HalaeG }.
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$§5.6 [E&

Al

(8)

<{101},+6 =, H;={[01},

S =1[0]H,, [1]H4, [2]H;, [3]1H,, [4]H4, [S]H.}

Sg={H,[0], H.[1], H,;[2], H,[3], H;[4], H.[5]}
<{I01.131}.+¢ =, H,={[O1.[313}.

S, ={I[O]H,, [1]1H,, [2]H,}
Sr=1H,[0], H,[1], Hy[2]}
S 5SF#
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$5.6 (58

Al

€))

5.6.3 EREMAES

EIH.

Al

% <H,*> ZEEE <G, *> 8T &,
M GE2FHME. EHELLES,
2 Bt £:S, > Sk,
*FvaeG, f(aH)=Ha
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$§5.6 [E&

Al

(10)
5.6.3 FREMARE
EIH.

& <H*> 28 <G *> F&, H
MIEZARE (ARE) 5 H FH#.
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$5.6 PB=E

1L

(11)

5.6.3 FREMAEE
TE X :

1% <H,*> &%

Al

= <G, *> 0T &,
S W EHBARN H A£G A&FeE. itk
[G:H]=]|S,|.
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$§5.6 [E&

Al

(12)

5.6.4 Lagrange 7EIH

—

I8

'fgiii <G,*> ;Eéﬁ Kﬁﬁé, <H,*> 7%

<G, *> ¢)-F&, WF&E (H) 9%
HERBE (G) Y, HH

|G|=[G:H]|H].
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$5.6 PB=E

1L

(13)
5.6.4 Lagrange FIEF

(1) AT EHM OB T 64 IE-F JLEG T 2.
(2) EHMYBEL AIEIREE |

(3) Bk <G,*>= n F"%‘F&ﬁg, ) xF
vaeG,]|al|n.

(4) Bix<G,*>% n MAREE, Nt
YaeG,a" = e,

2015-12-29




§ 5.7 I1EI-FES

(1)

5.7.1 ERFERIENX

% <H,*> £ &

4

e E 3t VaecG F a

| = Ha, MAR

)

<H.*> £<G.*> ¥ EINFEH (%

FH) .
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§ 5.7 I1EI-FES

(2)

#l: 1Bi% S={1,2,3},S.={f,,f,..,f}

SESCRS
a2yt
feadttars

f5
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8 5.7 I1EMFEE 3)

fl{l 2 3]1:2{1 2 ij?’{l 2 3] <{f,}, 0 >,<{f,,f.}.,0>,
123 213 321 <{f,.f.},0>,<{f,.f.},0>,
f:(l 2 ?jf {1 2 ?jf {1 2 3) <{f,,f:,f:},0>,<S;, 0 >
*1132/°1231)°(312

f{f =410 0= L4t 03, {1,000, ={f ., 3={f, .1, },
fa{f o =41, I =TT, 1o 3. 41, T ={ 15, T =111, }H5
f{f =1, =TT o 3. 4F. T3, ={1, . T }={1,.T, }5
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8 5.7 1IEAFEE 4

5.7.2 FIFIEMFEIRZH

=3,
1’ <H,*>ZBH<G,*>—/FF, WIUAT
BFFH
(1) *VaeG, aH=Ha
(2) *FvaeG,heH, % F&Eh eH &
h*a=a*h’
(3) xtvaeG,heH, A al*h*a eH.
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8 5.7 1IEAFEE ()

5.7.3 £
H<H,*>Z <G, *>8— /) EHTE.
N HEA: G/H={aH|acG}={HalaeG}
EREG/HEZ L GEFH AT
stVaH, bHeG/H, aH A bH =(a*b)H
N <G/H, A>H) s 75 B,
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8 5.7 1IEAFEE (6)

5.7.3 FEEE
Bl: ZREBBE<{f, f-.f.} o= TENH
£ Sy/H,={fH,, f,H,} X TFiEH A Mk
L
fiHs={11,Ts5,Te 3 =TsH3=TgH;
foHs={15,13,1, 3 =13H3=1,H;
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8 5.7 1ERFEE ™

5.7.3 B8

HES,/H, LT S 898 B de F P
Xﬂaﬁ. -#yaH,bHe S;/H,, aHAbH=(a°b)H

&X&Uf;ﬁﬁﬁﬂ:. f1H3 f2H3

f1H3 f1H3 f2H3
faH3 foH3 f1H3
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8 5.7 1IEAFEE (8)

5.7.4 FERIFED
(1) EX
Bk <G,*> £ —/“Bf, A,B & G#
T&, &&
{a*b| acA,beB}Y# {ab| acA,beB}
HAABEHFAR, i HA*B K AB.
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8 5.7 1IEAFEE (9

5.7.4 FERYFED
(2) %R
(1) FEGRAGHR LA, BP
(A*B)*C=A*(B*C)
(1) ETHENERT, FTRHEEAR
%5t, BPHH=H.
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8 5.7 I1EMFEE (10)

5.7.4 F&EAIFER

EIE:
F<H,*>2 B<G,*>t) EA T,

nsva,beG, aH*bH=(a*b)H
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§6.1 TEMNENRMER @

6.1.1 I

Bk <A, %, *> —AR¥E%, L+, %
o * HRAELS A LT H, WmRiHL:
(1) <A, *> 2R (Abelaﬁf.) ;
(2) <A,*> % ¥z
(3) * A *x B 5 BLad;
WAR <A, *x ,*> & —/ 3%,
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§6.1 TEMNENRMER @

6.1.1 I

B KL <Z,0,0>Z 3K,
Hb, ZREFKEL, 90X F.
MVa,beZz, a® b =a+b-1
a ® b =a+b-axb

2015-12-29



§6.1 TEMMNERMR

3)

6.1.2 IFEYIHEIR

BIZE <A * *> Z—/3R,

(1) AA<A *x>%Abel&, Fril xi% 2

LR, RBAE. HEHE, <A k>¢

]
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§6.1 TEMNENRMER 4)

6.1.2 INEYERR

ZE: a' = akxakx..%*xa = na;

sfva,beA, (a*xb)" = na*xnb;
am+n = gMka" = (m+n)a;
am™ = (a™)" = n(ma).
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§6.1 TEMNENRMER (5)

6.1.2 INHYHESR
(2) 1Bk e BR<A, *>8F /570, *Fva,b,cecAR:
ODe*a=a*e=¢e
@ a*bl=al*b=(a*b)!?
@al*bl=a*b
@ a*(bxc1) = (a*b)*x(a*c)?
® (bx c1) *a = (b*a)Xx(c*a)1?
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§6.1 TEMXKE

6.1.3

2%,

p, Y EF 5T (6)

*x IZEHiBERJLFPIR
(1) B3R <A, % *> P, R <A *> 24

+H e’ £ %

¥ A5 50, WAk e’ AR

P, XA A AR FAETHIE (7 1

R) ., WBEAE af <A*> PHHT, N
EH BTN, ZLE N A IR
FAE M.
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§6.1 TEMNENRMER @

6.1.3 HH *x ZHEHEHIJLFHIR

(2) &nﬁ"z%q’,\é\ﬁ——/\m%, e iZ LA
Mz <A, x> PHELET, BREZ
<A,*> PR AFRA, PAXFIRARA
(3) & <A, %, *> &3, 8 <A *> ZTX
B FBRT, R <A k> ZTREK,
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§ 6.2 EEIN, [RINFALE (1)

6.2.1 EHF-F

ij’t <A1*1*> 7:%}2:9 &U%/@‘ﬁ a,bEAa
X% a-e, bze, 2a*b=e, UK

a A AFTHARET, b A A FHEXRE

¥, A AERFHARHIEET,
HEd, e Z<A *x>03# 57T,

2015-12-29



§ 6.2 EELIf, BRINFOLG )

6.2.1 =&+
Blde: <Z,,+4,x>R =N, HF,+4,x, HEHE R0 T
+, | [0] [1] [2] [3] x¢ | [0] [1] [2] [3]
[0] | [0] [1] [2] 3] [0] { [0] [0] [O] [O]
[1] | [1] [2] [3] [O] [1] | [0 [1] [2] [3]
[2] | [2] [3] [O] [1] [2] | [0] [2] [O] [2]
[31 I [38] [0] [1] [2] [31 I [0] [3] [2] [1]
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§ 6.2 EEIN, [RINFALE 3)

6.2.1 EHF-F

E—NIFAReHAEXETH, REALEE
TR, BPAEEL a,becA, Fa*b=¢e, &
HFa=eHXb=e.

——TH =

E

& <A *x *> ZAEETFHIK, N > & A
EEEERE., RZTFK.
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§ 6.2 EEIfN, FRINFOL (4)

6.2.2 EIL

x <Ak, *> ZLEETIR, FEHZ
TR ARG LI, NARE A IR,

PP <A, % *> Z IR, 7+ H <A*>H
B3, *EBEHT R, A Va,beA, &
a*b=e, NXfF a=e x b =-c¢e.
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§ 6.2 EEIN, [RINFALE (5)

6.2.3 FRIF. 13

R <A *x*> =2 4K, L5
aze, wERA-{e}xg, FH
<A-{e} *>& —/F, MNARE AR,
T R AR IR IR R I

JSy
s
-

2015-12-29



§ 6.2 EEIN, [RINFALE (6)

6.2.3 BRIF. 18
B— R, 2EALT—Z B,
H PR IR L S 3K

BiX <A, *x *>Z —ANLEKEF6H K
xR, FEHIA| =22, M<A *x,*>—Z&
[RZR.
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Chapter 7

Lattices
and
Boolean Algebra



g 7.1 Lattices (1)

7.1.1 Posets and Lattices
Exam 1:S,, = {1,2,3,5,6,10,15,30}
| = {<x,y= | X,YeS,, and x|y}

S ={2,3,6} c Sa, 30

15
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Q 7.1 Lattices 2)

7.1.2 The concept of lattices and
their properties

A partially ordered set in which every
pair of elements has both a least

upper bound and a greatest lower
bound is called a lattices.
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S 7.1 Lattices (3)




§ 7.1 Lattices (4)

/8O0
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% 7.1 Lattices (5)

D, * Jé;é:'}i/ﬁ‘
(1) ldempotent laws (FF4&)

(2) Commutative laws (X #4%)
(3) Associative laws (&4-42)

(4) Absorptions CEIAE)




7.2 Lattices - algebra system )

<P <>o<P @, %>
EIE
Bik< P, < > —A#%, MxIVa,beP,
A a<b o axb=a < a®b=b.
5|38
’<P, ®, s> —AKRKEZ%, REH
@, * HEFR. &4, I, RIJE, L
a*b=acsa®b=>0b.
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7.2 Lattices - algebra system (2

EIE

BIR<P, @, * >E—AMR#KAE%, LFHNER
@, * HBEFH. 4. . BE, X P LY
*%%4: sfva,beP, a<beoaxb=a, I <=Z
%%, FHX Va,beP, a*b & a ® b 47
273 a,b <P, <>SHHR X TR ER, A
M, <P, <> —/4.
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7.2 Lattices - algebra system (s

i}
<

<P, @, *> N R¥#E%, X
BHE O *HRER, 4. k. R
Wi, FRA<P, @, *>3k 2 — /4%,
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§ 7.3 Several different types of
lattices 1)

(D Complete lattice
A complete lattice Is a partially
ordered set in which all subsets

have both a supremum and an
Infimum.

2015-12-29



§ 7.3 Several different types of
lattices )

2 Bounded lattice

A bounded lattice is a lattice <P,<>
and dJa,beP satisfy the following:

1. for all xeP , a<x, that a is called the
lower bound;

2. for all xeP , x<b, that b is called the
upper bound.
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§ 7.3 Several different types of
lattices 3)

3 Complemented lattice

A complemented lattice Is a
bounded lattice (that is it has a
least element O and a greatest
element 1), in which each element

X has a complement.

2015-12-29



§ 7.3 Several different types of
lattices %)

@) Distributive lattice
A lattice Is said to be distributive Iif
It satisifes either (and therefore both)
of the distributive laws:
a®(b*c)=(@®db)*(a®dc
a*(b®c)=(@*b)® (a*c)
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§ 7.3 Several different types of
lattices (5)

B) Modular lattice

A modular lattice P is a lattice that
satisfies the following self-dual condition:
Modular law

a < c implies
a®(b*c)=(@®b) *c
for all a,b,ceP.
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S 7.4 Boolean algebra 1)

Boolean lattice

A Boolean lattice B Is a
distributive lattice in which for each
element XxeB there exists a
complement xX’eB .
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7.5 Boolean expressions (1)

Boolean expressions

EX: BIE B Z— 1A RAREK, X1,X0,.... X% B LT
2, BEdX,Xo,... . XnE R H R ﬁ:ﬁ&)aémx&ﬂ

(1) B“}’é’]fb?i&BL‘hX1 Xo, .o, XnE B9 MERIEX;

(2) BEEEZ X (i=1,2,..,n) ZBEEX,Xo,.... XnE A,
B A REIE X

(3)4=F o, BEBLEX,Xs,... XnE R EIA REEX, N
a®B, a*B, o’ (af§4bT) B EEX,,Xs,...,Xn 2% ARE9
I REREX;

(DRAFRBIABRAMER(L),2), R)FE 45 EZBLEY
X1,X2,. Xni)&ﬁﬁjﬁ /‘Jf"k—’\i)\.
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