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) MbeR @6 ser ¢ JAwafrsiy A we | emd I @, Sl
ety | [Give set theoretic and algebraic definition of a lattice.
Prove that they are equivalent.]
<) Tee ToA-oT F 2 (6 STegfed wd a6 AN e Tea el
TSR @6 e F T2 coMF Te@E Tere! AR F9 | [What is

convex sub-lattice? Is the set of all convex sub-lattices of a lattice
under set inclusion a lattice? Justify your answer.]

F) wRfeTE, tre WRfERE, g4 (Y) WEEAA R CRE
wiefaiees Feest wie | [Define ideal, dual ideal, principle ideal and
prime ideal of a lattice.]

) IES MIER FG Ale | AN T (@, FFES IOETE (7oe
55 | [Define complemented lattice. Prove that dual of

complemented lattice is complemented.]
) 100 97 FFE TeAME TR Ol efFm @ i 49w w9 |
[Construct the lattice with all the factors of 100 under divisibility.]

F) WD @TINRRFES, NBENNEFEN 8 QISP Al Ale |
I f @36 e e L« e '3, S AWt I @,
@ ael 93 & f(a)=a | [Define lattice homomorphism,
isomorphism & endomorphism. If f is an endomorphism of a
complete lattice L, then prove that f(a)=a forsome aelL .]

<) o5y e Ace w8 | oWt I @, @I TiveR Sgblas
efefm (@il orey =R e swibfas | [Define quotient lattice.
Prove that a homomorphic image of a lattice is isomorphic to some
guotient lattice.]

o) e Ao W we | g3 AIbeR oA SpTEeR @6 9IH
sl #TifGoT-aiwe %9 1 [Define complete lattice. Prove that the set of
all eongruences of a lattice is complete lattice.]
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) 435 MrER @BT ¢ tre @by I ezt fbeR W ws |
mele @, 93 FRRee Read e sl  bem ™ Es 93l (7o
@5¥ | [Define atom & dual atom of a lattice and distributive lattice.

Show that in a complemented distributive lattice, the complement
of an atom is a dual atom.]

) ol T @, IO B 7GR AgErR ey g [eifre@w s
3] AgReTeId ey 77 | [Prove that a distributive lattice is always
modular but the converse is not true in general.]

) TR TIHER A we | I« TgER Wit L 97 @i
TAME a,b ' ©@ @mAe @, [aab,a]=[b,avb] I [Define
modular lattice. If a,b are any elements of a modular lattice L;
then show that [a A b, a]=[b,avb].]

q) EN-TgeAE Toe™ e wis | @Fi6 @R-Tged Tfbe™ F@
a7 @, [(X)+1(y) 2 1(xv y) +1(x A y)s @A I(x), x 93 G
foi 3@ | [Define a semi-modular lattice. Prove that in a semi-
modular lattice, 1(X)+I(y)=>I(xvy)+I(xAy); where I(x)
represents the length of x.]

) WG eR @ 71s | gud ¥ @, EF A L 35Ty
TR AWM GR @R IM V(X yvz)—V(XAYAZ)=V(X)+V(y)+V(2)
V(XAY)=V(YAZ)-V(ZAX); VX, ¥,zelL 4R v TR L 43
O]« | [Define metric lattice. Prove that a metric lattice L is
distributive if and only if v(xvyvz)-v(xayaz)=v(X)+Vv(y)+Vv(z)
—V(XAY)=V(YyAZ)-Vv(zAX); VX V¥,zeL and v denotes the
valuation of L.]

) FMHER SRR A% WIS | €4, v GF6 IV TF FIA,
a5 ey STfre St 757s TIfbeR 7 Amifrs, 399 v,anb=0
=¢f6 frm = v(avb)=v(a)+v(b); abel, I oI &7 T4 I,
v R L 99 e« @3 v (0) =0 1 [Define valuation of lattice.

Let v be a real-valued function, defined on a section complemented
lattice bounded below, whenever v satisfies the condition
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anb=v(avb)=v(a)+v(b); a,belL, then prove that v is a
valuation of L and v(0)=0.]
3) e Jeeifars «ae Iemm e @3 wieet we | W L @3 Iferm

Joelfrs @3z ael, ©@ @A @, L=[0,a]x[a,u] | [Define

Boolean algebra and Boolean ring. If L is a Boolean algebra and
ae L, thenshow that L =[0, a]x[a, u]

<) e #ifber v wie | W B «sf6 e wmifoe =7, o e
@ () (@)=as (i) (@vb)Y=aab VabeB | [Define
Boolean lattice. If B is a Boolean lattice, then prove that
() (@) =as (i) (@'vb)=aab VabeB.]

) @eAre @, IerE Aasfices rees @ e Feefae | [Show
that dual of a Boolean algebra is a Boolean algebra.]

) 7 D.N. @3 C.N. IFRmEd ieel wie | fgfafie Ifemm
T C.N. wica RS 39 [Define complete D.N. & C.N. forms.

Express C.N. form of the following Boolean function]:

f=(avbvc)a((@anb)v(a ac))

A T fF=(XAYAZ)VXAY AZD)VIXAYAZ)V(XAYAZ)
47 IO AiE | FIANG AT FH QIR FAFS O A | [Draw
the circuit represented by the function f =(XAYyAZ)v(XAY A2Z)
vX'Ayaz)v(xayaz). Simplify the function and draw

simplified circuit.]

WWW.PiMathClub.com FB - Pi Math Club YouTube - Pi Math Club

Lattice Theory - 2013

1) 1352 T “afe 3T 9 | el F9 @, 362 TRFT “rafe Ferw
Jreerfere tofa w3 | [Describe switching circuit system. Prove that

the switching circuit system forms a Boolean algebra.]
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