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We are on Telegram. Contactus for any help.
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In a POSET:

Upper Bound, Lower Bound
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Find the lower and upper bounds of the subsets {a, b, ¢}, {j, h}, and {a, ¢, d, f} in the poset
with the Hasse diagram shown in Figure 7.

FIGURE 7 The
Hasse Diagram of
a Poset.
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Find the lower and upper bounds of the subsets {a, b, ¢}, {j, h}, and {a, ¢, d, f} in the poset

with the Hasse diagram shown 1n Figure 7.
T
/

FIGURE 7 The
Hasse Diagram of
a Poset.
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Find the lower and upper bounds of the subsets {a, b, ¢}, {j, h}, and {a, ¢, d, f} in the poset
with the Hasse diagram shown in Figure 7.

FIGURE 7 The
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a Poset.
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Find the lower and upper bounds of the subsets {a, b, ¢}, {J, h}, and {a, ¢, d, f} n the poset
with the Hasse diagram shown in Figure 7.

Solution: The upper bounds of {a, b, ¢} arc e, f, j, and h, and its only lower bound 1s a. There
arc no upper bounds of {j, &}, and its lower bounds arc a. b, ¢, d. e. and f. The upper bounds

of {a,c,d, f}are f, h,and j, and its lower bound 1s a. <

FIGURE 7 The
Hasse Diagram of
a Poset.
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Upper and Lower Bounds

Definition: Let § be a subset of 4 1n the poset (4, R). If
there exists an element ¢ in A such that sRa for all s in S,
then a 1s called an upper bound. Similarly for lower
bounds.

in a subset A of a poset (5, <). [f u 1s an element of § such thata < u for all elementsa € A,
then u 1s called an upper bound of A. Likewise, there may be an element less than or equal to
all the elements in A. If/ 1s an element of § such that [ < a for all elements @ € A, then [ 1s
called a lower bound of A.
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An element z is an upper bound for a set A in a partially ordered set X if
x =~ y for each y € A. It is a lower bound it y > x for each y € A.

4.3 Upper and lower bounds
4.16 Definition. For any subset X of a poset (P, C) we define, for all me P:
(a) m is an upper bound of X if: (Vx:xeX:xzCm)

(b) m is a lower bound of X if: (Vx:zeX:mCux)

O
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In a POSET:

Least Upper Bound (LUB)

Greatest Lower Bound (GLB)
[ Jp—n
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PoseT (A,R) ; Lek S C A
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An element, b € X, is the greatest lower bound of A ift
the set of lower bounds of A is nonempty and if b is the
oreatest element of this set.

An element, m € X, is the least upper bound of A ift
the set of upper bounds of A is nonempty and it m is the
least element of this set.




c GO B Consider the poset M represented by the following Hasse diagram
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Give each of the :I-:Eirﬂltl:ll.. Il any do not exist "‘\l']-llﬂ why

All minimal elements of H

['he least element of H

All maximal elements of H

I'he greatest element of H

All lower bounds of {g.h}

he greatest lower bound of {g. h)

All upper bounds of {e,d}

'he least Huppel bound of ]].' f’:»
All lower bouncds of 14 "I“f

I'wo elements which are not comparable,

P www.goclasses.in




c GO Consider the poset H represented by the following Hasse diagram
o CLASSES B ; GO Classes

MIIH;V’V\;\,Q

" X
Give en ]l Ol |||l' :l':]lr"'.l!]'__ ]l any niu not ¢xist 1‘\|ll|.IIH ‘.‘v.]l‘.

All minimal elements of H, ——=> aj b

['he least element of H

All maximal elements of H -
\ [

]]!.l yrealost -]|1|:|:|T ol ,,"f
All lower bounds of {g.h} \
]}.I".:ll'.lll‘-' lower bound of -,rr,.l .F}

All upper bounds of {e,d} .

I'he least Hnppel bound of {-‘ .rf:- .

All lower bounds of {e, d}

(1) Two elements which are not comparable,
) www.goclasses.in
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o) CLASSES [ ; GO Classes

/‘m '.

< })‘l
;%4_

Give en ]l Ol |||l' :l-:]lr"'.l!]'__ ]l any 111- not ¢xist 1‘\|ll|.|lr1 ‘.\]I‘.

All minimal elements of H
I'he least element of H

All maximal elements of a b C J
I'he greatest element ol .”/
All lower bounds of {«

I'he greatest lower bound of {g, i} -
—— =
All upper bounds of {e,d} .

I II" ["11-"-' It]r]!l'! t:ni]qul 0l ]].a f’:. .
All lower bouncds of .i. .f:»

(J) T'wo elements which are not comparable.
P www.goclasses.in




GO B Consider the poset H represented by the following Hasse diagram
o) CLASSES [ GO Classes
——0UR \S e
|

®h

Give en ]l Ol |||l' :l-:]lr"'.l!]'__ ]l any 111- not ¢xist 1‘\|ll|.|lr1 ‘.\]I‘.

All minimal elements of H
I'he least element of H

All maximal elements of H
I'he greatest element of H

All lower bounds of {g.h} k
]]'_l".lli'.lll'-—" lower Eh”llnii.l‘i::}’-—”_g 91

All upper bounds of {e,d} .

[he least upper bound of {e,d} . — ’ 9
o

All lower bounds of {e, d}

(J) T'wo elements which are not comparable.
P www.goclasses.in




c GO B Consider the poset H represented by the following Hasse diagram
F £¢¢
CLASSES _ GO Classes

Give en ]l Ol |||l' :l-:]lr"'.l!]'__ ]l any 111- not ¢xist 1‘\|ll|.|lr1 ‘.\]I‘.

All minimal elements of H

['he least element of H

All maximal elements of H L2 ge}é} ~ Ea

'he greatest element of H

wimeiiin 1B, 0) 2 v

I'he greatest lower bound of {g, i}

All upper bounds of {e,d} .

I'he least uppel bound of ]'.a_,f:._ P CQIC)
l"l.]] ]1.1.!.,'--' b ll_- 0 e.d (a I b)
. ! mn f {e,d} /;? 4

(J) T'wo elements which are not comparable.
—
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13.1.1 Exercises for Section 13.1

A Exercises

1. Consider the poset (Dsg, |), where D3y = {1,2,3,5,6,10,15,30}.
(a) Find all lower bounds of 10 and 15.

(b) Find the greatest lower bound of 10 and 15.

(¢) Find all upper bounds of 10 and 15.

(d) Determine the least upper bound of 10 and 15.

ewww.goclasse s.in
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13.1.1 Exercises for Section 13.1 [0 /<
Pivid el

A Exercises /’
5 |

1. Consider the poset (Dsg, |), where D3y = {1,2,3,5,6,10,15,30}.
AN ——

(a) Find all lower bounds of 10 and 15. fdase s ef
~A~A—

LR 2 o I5
(b) Find the greatest lower bound of 10 and 15. / <

(¢) Find all upper bounds of 10 and 15. LB sf 0,

f535\/

(d) Determine the least upper bound of 10 and 15. S

ewww.goclasses.in
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13.1.1 Exercises for Section 13.1

A Exercises &

1. Consider the poset (Dsg, |), where D3y = {1,2,3,5,6,10,15,30}.

(a) Find all lower bounds of 10 and 15.

(b) Find the greatest lower bound of 10 and 15.

(¢) Find all upper bounds of 10 and 15. Y Bi IO} g =30

e —

(d) Determine the least upper bound of 10 and 15. = 24

ewww.goclasse s.in




5. Consider the poset with the following Hasse diagram.

(a) Find all maximal elements of the poset.

(b) Find all minimal elements of the poset.

(c) Find the least element of the poset if it exists, or show that it does not exist.
(d) Find the greatest element of the poset if it exists, or show that it does not exist.
(e) What is the greatest lower bound of the set {a,b,c}?

(f) What is the least upper bou

ne set {a.o.cy

AL OV M Vg -

0l
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NOTE:
In ANY POSET,

Greatest Element\ —> Yhiave '§ Cxisrg.
Least Element

LUB(S) : 5 DNE J

T o) E— Onigye
\ Onique

Graoser +
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Extremal Elements:

Give lower/upper bounds &
glb/lub of the sets:

{d,e,f}, {a,c} and {b,d}

www.goclasses.in
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Ug i QII ef ’f‘]
Give lower/upper bounds & = Nong

glb/lub of the sets: LU 2 I e )
(d.e.f}, {a.c} and {b,d} R “‘:} = Neng
L/B { c[_' e} {2} ~

CLB $J’exf} =

Extremal Elements:

/\’W

www.goclasses.in
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A

Extremal Elements:

Give lower/upper bounds &

glb/lub of the sets: | ur 2416} —
{d,e,f},ig_,_cl and {b,d}

LR fa,c = Nowne
QLB iqfcy % W
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Extremal Elements:

Give lower/upper bounds & VB é L"J? N )5
glb/lub of the sets:

{d,e,f}, {a,c} and {b,d} L op § B, 4? - QL

www.goclasses.in



Extremal Elements: Example 3

 Minimal/Maximal elements?

* Minimal & Minimum element: a
*« Maximal elements: b,d,i,

« Bounds, glb, lub of {c,e}?

* Lower bounds: {a,c}, thusglbis c
* Upper bounds: {e,f,g,h,i,j}, thus lub is e

ce d « Bounds, glb, lub of {b,i}?
* Lower bounds: {a}, thus glbis c
* Upper bounds: &, thus lub DNE




Definition
Let (A. <) be a poset and S C A.

1. u€ Ais an upper bound of S if s < u for every s € S.

2. £ € Ais a lower bound of S if £ < s for every s € S.
Definition
Let (A, <) be a poset and S C A.

1. uis a least upper bound of S, denoted by LUB(S), if v is an upper bound
of S and u < u' for any upper bound v’ of S.

2. [is a greatest lower bound of S, denoted by GLB(S), if £ is a lower bound
of S and ¢’ < ¢ for any lower bound ¢’ of S.

Theorem
Any S has at most one LUB and at most one GLB.
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Q:
For any POSET,

What is the Upper Bound, Lower Bound
of Entire POSET?
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Q:
For any POSET,

What is th€ Upper Bound ~Lower Boung
of Entire POSET?

Greafeq ,
el evney 1 e,,effi*
- ~
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Pose T (A, R)
UR (A) = Cocakesr
Hement

LQ(A) = Leagt eleme, -
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Important:

Quickly Finding
GLB, LUB

of Two Elements
@ sociessi
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In a POSET (X,R),

For any two elements a,b:

/o{l /Uhim
LUB{a,b} =a Vv b=aUb=supremumia,b}
= Joiy Zq,gj T
GLB{a,b} =a A b =a N b =infimumia,b}
/

and

ewww.goclasse&i n
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'—er —fwo eJamentk a b




+ .+ Discrete Mathematics GO Classes

A"
Feast // \\ i "9% _)C
6 b \7;);,7; '§7
' 70 ]%n-,}g










+ -+ Discrete Mathematics GO Classes

\ (Aj GLRY @ b]

T Doy D)WChOW .wwwgac




Gg&ssgs 1221 w Discrete Mathematics GO Classes

UN1qUR ﬁ:h’i\'
e Q‘Hh(o f’D'l"\j'

m Daw v
Disedrt




J'\‘. . -
« ~* Discrete Mathematics GO Classes

Finding Wle@ent:

EC&\/Q:Q -




« .+ Discrete Mathematics co el e
Finding LUB,GLB of Two elements:

When elements are Comparable: 5 K »

P, ~—
b— avp

AR —— AN aVvp =
z ANp = x

.goclasses.in
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Finding LUB,GLB of Two elements:

When elements are Incomparable:

For LUB, unique first joining point in upper direction.

For GLB, unique first meeting point in down direction.
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Finding LUB,GLB of more than Two elements:

For LUB, find UB then in that UB, find Least

element.

For GLB, find LB then in that LB, find Greatest

‘__-_--h-._

——

element.
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Q: Determine the least upper bound and greatest lower bound of all pairs
of elements when they exist. Indicate those pairs that do not have a least

upper bound (or a greatest lower bound ).
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Q: Determine the least upper bound and greatest lower bound of all pairs
of elements when they exist. Indicate those pairs that do not have a least

upper bound (or a greatest lower bound ).

Oy & fF/\c:ff
fal=F
hVa=¢q

g F=f hAa=h
7 J—
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Q: Determine the least upper bound and greatest lower bound of all pairs
of elements when they exist. Indicate those pairs that do not have a least

upper bound (or a greatest lower boun >

<

e Vd = b
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Q: Determine the least upper bound and greatest lower bound of all pairs
of elements when they exist. Indicate those pairs that do not have a least

upper bound (or a greatest lower bound ).
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[Lattice




L attices

Definition
A lattice is a poset (A, <) in which any two elements a, b have an LUB(a, b)

and a GLB(a, b).
We write aU b = LUB(a, b) and an b = GLB(a, b). We also call them join and

meet, respectively.

{a,b}
{a} {b}

0

Figure: Hasse diagram of (pow({a, b}),C)
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l. Consider the following Hasse diagram CAQO‘C [‘g f _I. [ S
| atie OY Mot 1

S www.goclasses.in
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‘onsider the following Hasse diagram HW ma\'ﬂj Pq,)ﬁ “'):9.

1. (
(= =) [" Hemenss 1 Y
f .
@ Va ':qpqwg
N
Q/\Q:Q
Q‘ b TQV[: ~
‘?/\b:
—buq
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l. Consider the following Hasse diagram

RVa = Q N
», -
bVbh= b 7%’7’

= "
<J WWW.QGC[ESSES.I n
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|. Consider the following Hasse diagram wa Oh\\/ L\glve _,T)

Check  GLB, LUR

’Fu:r ;VCQ)MPQTQ\Q@:
Daryg ¢

With -

d ¢

A

bvd= < | bve =z ¢

b g

bnd =a L’/\Q’:‘CL
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|. Consider the following Hasse diagram wa Oh\\/ L\glve _,T)

Check  GLB, LUR

’Fu:r ;VCQ)MPQTQ\Q@:
Daryg ¢

Oh]\[ R, C .ﬂemq;y\&:
CVe =
SN c =

L www.goclasses.in
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|. Consider the following Hasse diagram wa Oh\\/ L\glve _,T)

Check  GLB, LUR

’Fu:r ;bCQ) mpﬁiﬁ'q\é\@:
Daryg ¢
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Q: To check if a given POSET (of n elements) is

lattice or not, we have to check for EVERY Pair of

elements to see if every pair of elements has LUB,

GLB. It will take a lot of time as number of pairs of

elements is n". Can we do better than this??

ewww.goclasse&i n
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Q: To check if a given POSET (of n elements) is lattice or not, we

have to check for EVERY Pair of elements to see if every pair of
elements has LUB, GLB. It will take a lot of time as number of pairs

of elements is n°. Can we do better than this??

ar—"-

Ans: Check only pairs of incomparable elements. v
——— T — -

Because Pair of Comparable elements ALWAYS have GLB, LUB in

every POSET. So, there is No need of checking for them.
ewww.goclasse&i n
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Lattices: Example 1

Is the example from before a
lattice?

does not have a least upper
bound

L Up iL).)y = Dl\lf'

——

No, because the pair {b,c} ’f 6/%4.4,% e
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(i) (ii) (iif) (iv)
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bV ¢ = DAME
dNe= DME

GO Classes
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Q: True / False?

Every Total Order Set 1s a Lattice?
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Q: ’mg / False?

Every Total Order Set is a Lattice?
Tyve . &‘ Z

t’yy Pq’t'




\

AVL = RxisH 5 AAL= CXisy
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Properties satisfied
by EVERY Lattice
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In EVERY Lattice :
- =

O a R (@vs) ; (az@f{q

a R (avy) (@nb)R &
/(0/\92(‘?\/@

|
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In EVERY Lattice :

@ Tdempotent Pb’b“PﬁY)«j Z

Ea/\a‘:@} AAGAQAC =Q

A - avavaya Vq =
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In EVERY Lattice :

@ G"’“mu“‘?}-?vc ?WP(YW E

§3<\/3 gvse N Cavep = bua

XN = bNa

\.




+ .+ Discrete Mathematics GO Classes
In EVERY Lattice :

"o
.
N
>
/\

l

D

>
=

>
L
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In EVERY Lattice :

@ﬁ’LSoY]H-;O‘h [aw) -
AN CQV]Q) L | 9)

a\/CCMb):*&

|

GO Classes

(@vb)
N

N\
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In EVERY Lattice :
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Proposition
Any lattice has the following properties:

1. Commutativity: aNnb=>bMNaandalUb=>bU a.
2. Associativity: (anb)Nc=an(bnNc)and(aUb)Uc=aU(bU c).

3. Idempotent law: aNna=aand alUa = a.

4. Absorption law: (aUb)Na=aand (aNnb)Ua= a.




Let L be a lattice. Define the meet (A) and join () operations
by x Ay = glb(x, y) and x vV y = lub(x, y).

39. Show that the following properties hold for all elements

x, v, and z of a lattice L.

a) x ANy=yAx and xVy=yVx (commutative
laws)

b) x Ay)Az=xA(yAZ) and (xVYy)VZI= xV
(v V z) (associative laws)

¢) xA(xVvy)=x and x V (x A y) =x (absorption
laws)

d) x Ax = x and x vV x = x (idempotent laws)
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Special Types ot
Lattices
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Types of Lattices:

Bounded Lattices

2, Complemented Lattice
Distributive Lattice

4. Boolean lattice

ewww.goclasse&i n
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Properties Satisfied by EVERY Lattice:

PROPOSITION 7.2-2: Basic Operational Properties of Meet and Join
Let A be a lattice with order relation <. Then the following properties hold:
a) Commutativity: x \y = y A\ x; rVy=yVzx.

b) Associativity: (x Ny) ANz=z A (y A 2); (zVy)Vz
c) Idempotence: x N x = x; TV —
d) Absorption: = N (xzV y) = x;
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Are these Properties Satisfied by EVERY Lattice??

av0=a anil=a identity

avibanc)=(avb)Aa(ave) aA(bve)=(anb)v(anc) distributivity

e E—— ]

av-a=1 an"a=0 complements

NO. Some lattices satisfy these properties, Some don’t.
—_— T —— ———

ewww.gaclasses.i n
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Are these Properties Satisfied by EVERY Lattice??

av0=a anil=a identity

avibanc)=(avb)Aa(ave) aA(bve)=(anb)v(anc) distributivity

av-a=1 an"a=0 complements

Bounted Latfice &> Tdowhty ?W?fﬂy
Distrbugg Lathce ©<—= Distibukng pw‘?e%j
(omplemented Lathice & Compement Propery,
Bevfcan latbce = Bounded & Dishiyvhive & onmplenk
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Types of Lattices:

Bounded Lattices = T J{em 4:""1 M>oPe nj
2. Complemented Lattice = (omp|emaon s PYSP-
Distributive Lattice = Disvibvhve P)»UP

4. Boolean lattice = A1 abrve 2 muss SqHsy
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Bounded Lattice

(Identity Property Satistied)
[ Jp—n
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DEFINITION 7.2-4: Bounded Lattices
A lattice (A, <) is bounded iff it has a minimum element and a maximum element. These
are denoted by 0 and 1 respectively.
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Infinite Lattice which 1s NOT Bounded:
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Infinite Lattice which 1s Bounded:
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NOTE:

Every Finite Lattice has a Greatest & a
[east element. ..

So, Every Finite Lattice 1s Bounded.
[ Jp—n
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NOTE:

Every Finite Lattice is Bounded.

An Infinite Lattice may or may not be

Bounded.
@www.goclasses.in
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Finite Lattice which 1s NOT Bounded:
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Q_U"hd,u L aAHcs . > Uveadest eJement CZ/!
Leost element [_/o

Ya ave =G a\//.-.--l\r

' e AN It = Q

av] = Q Ay o=z Q&
aAn L= L anO=0 /
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DEFINITION 7.2-4: Bounded Lattices
A lattice (A, <) is bounded iff it has a minimum element and a mazimum element. These

are denoted by 0 and 1 respectively.

The extreme elements of bounded lattices interact with other elements of the lattice in the
obvious ways, captured by the next proposition.

PROPOSITION 7.2-3: Extreme Elements in a Bounded Lattice
Suppose (A, <) is a bounded lattice having minimum O and mazximum 1, and let = be any

element in A. Then
a) OVe=zxz=2VO0: INe=xz=2AN1
b) OANz=0=2A0; IVe=1=2x2Vl1
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Bounded Lattice

ot
Identity Property
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Tdevbrby Property
Schosf Uife  opevation: AUFN (+)
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4. Let L be a lattice, defined by the Hasse diagram below.
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Note -
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Complemented Lattice
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DEFINITION 7.2-4: Bounded Lattices
A lattice (A, <) is bounded iff it has a minimum element and a maximum element. These
are denoted by 0 and 1 respectively.

DEFINITION 7.2-5: Complements in a Bounded Lattice
Suppose (A, <) is a bounded lattice with minimum 0 and mazimum 1. A complement of
an element x is an element z such that x Nz =0 and xV z =

DEFINITION 7.2-6: Complemented Lattices
A bounded lattice ( A, <) is complemented iff every element has a complement.




Figure: A complemented lattice where some complements are not unique
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The complement(s) of the element "a’ in the lattice shown in below figure is (are) [=];"

I

gate1988 descriptive lattice set-theory&algebra
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The complement(s) of the element "a’ in the lattice shown in below figure is (are) [=];"
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. . I . - ~ o
The complement(s) of the element "a’ in the lattice shown in below figure is (are) [=];"
MW
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The complement(s) of the element 'a’ in the lattice shown in below figure 1s (are) [=];"
(]

gate1988 descriptive lattice set-theory&algebra




3 - -
« ~* Discrete Mathematics GO Classes

Q:

Can a Total Order with More than 2
elements be a Complemented Lattice ??
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Distributive Lattice
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DEFINITION 7.2-3: Distributive Lattice
A lattice A 1s distributive iff the following distributive laws hold for any x, y, and z in A:
rA(yVz)=(xAy)V(xAz):; zV(yArz)=(xVy A(zV z).

Definition (Distributive Lattice)

A lattice L is said to be distributive if the following conditions

hold:
» rA(sVt)=(rAs)V(rAt)forall r,s, t €L,

-—"—'-'—-‘!-_-——-.__..--—--.._.t

» rV(sAt)=(rVs)A(rVvit)forall ris,t e L.

ewww.goclasse s.in



A non-distributive Iattice

AV (bAc) :{3_ @W)/\CQV()

Kike
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Figure: an(bUc)# (anb)uU(anc)



A non-distributive lattice
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Figure: an(bUc)# (anb)uU(anc)
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Show that the following simple but significant lattices are not distributive.

h

a) 1 .“\—e LQ_J'H% b) l\fs
ﬂ '])\Olmmel |abHee
Mé Pert=poy)

0 0
Lq;] Al ‘d
Solution

a) To see that the diamond lattice is not distributive, use the middle elements of the lattice:
aN(bVe)=aANl=a,but (aANb)V(aNnc)=0VvV0=0, and a # 0.
Similarly, the other distributive law fails for these three elements (see Exercise 22a).
b) The pentagon lattice is also not distributive. See Exercise 22b.
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/\

Diamond lattice, Mj3 Pentagon lattice, Nj

These examples characterize non-distributive lattices.

My Ns o Soalle®t non-DidaboHve (ol
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Q:
Prove that

Every totally ordered set is a distributive lattice.
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Q:

Prove that

N
Everyﬁtaﬂy ordered set\ is a distributive lattice.

Jmce\@




+ “* Discrete Mathematics GO Classes

Pyoof _
T:ijm@m Take 25< (a SLSC)
u a\/(h/\) @\/9/\("‘\“)

)




« "+ piscrete Mathematics GO Classes

P _

Tjjomwr Take ﬁ_'_.k.’_f, (a SLSC)

c:? L A CO‘ VC) :(&Q> V(é/{\_f)
/

cu- a
) .




+ ++  Discrete Mathematics GO Classes

Vexy
Important Theorem
about
Distributive Lattice

ewww.goclasse&i n



+ “* Discrete Mathematics GO Classes




™ -« - Discrete Mathematics GO Classes

For a distributive lattice L, the following condition hold.

The complement of each element, if exists, must be unique.

PROPOSITION 7.2-4: Uniqueness of Complements in Distributive Lattices
If (A, <) is a bounded distributive lattice with minimum 0 and mazximum 1, then comple-
ments are unique, provided they exist.
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Diamond lattice, Mj3 Pentagon lattice, Nj
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Checking
Distributive Lattice
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Checking Distributive Lattice:

1. Every Lattice with <= 4 elements is
Distributive.

2. Every Total Order Set 1s Distributive.

ewww.goclasse&i n
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Checking Distributive Lattice:

3. If some element has > 1 complement,
then Lattice is Not Distributive.

4. It Lattice contains M3 or NS then it is
Not Distributive.

ewww.goclasse&i n
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Checking Distributive Lattice:

~F S.
FINITE Lattice in which Every element
has EXACTLY One Complement, is

Distributive.

ewww.goclasse&i n



+ "+ Discrete Mathematics GO Gl
Checking Distributive Lattice:

6.

Lattice with 5 elements 1s Distributive if
it is NOT M3 or Nb5.

—
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The following problems relate to distributive lattices.

*¥21. Are the following lattices distributive or not? Explain.

EC a. “b.
| 1

b d

a b a

0

0
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The following problems relate to distributive lattices.

*¥21. Are the following lattices distributive or not? Explain.

EC a. *h.
] !

v L, L= d

| #Ng E:C)\
! b e~ —= N

b
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0 bVc=e35
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The following problems relate to distributive lattices.

*¥21. Are the following lattices distributive or not? Explain.

EC a. *b.
1 1

T d

3
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COROLLARY 1: Complemented Distributive Lattices Have Unique Complements
Fvery element in a complemented distributive lattice has a unique complement. The com-
plement of x will be denoted by T.
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Boolean Lattice
or
Boolean Algebra
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Definition
A Boolean algebra is a lattice with 0 and 1 that is distributive and

complemented.

Example
Let A be a set. Then (pow(A),C) is a Boolean algebra.

{a,b}

)

Figure: A = {a, b}.




