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1|  K) j¨vwU‡mi †mU ZË¡xq I exRMwYZxq msÁv `vI| cÖgvY Ki †h, Zviv 

mgZzj¨| [Give set theoretic and algebraic definition of a lattice. 
Prove that they are equivalent.] [Ch-2: Quiz-14, 15; Th-10] 

 L) DËj Dc-j¨vwUm Kx? †mU Aš—fy©w³i Aaxb GKwU j¨vwU‡mi mKj DËj Dc-

j¨vwU‡mi †mU j¨vwUm Kx bv? †Zvgvi DË‡ii mZ¨Zv hvPvB Ki| [What is 
convex sub-lattice? Is the set of all convex sub-lattices of a lattice 
under set inclusion a lattice? Justify your answer.] [Ch-2: Prob-15] 

2| K) AvBwWqvj, ˆØZ AvBwWqvj, cÖavb (g~L¨) AvBwWqvj Ges †gŠwjK 

AvBwWqv‡ji msÁv `vI| [Define ideal, dual ideal, principle ideal and 
prime ideal of a lattice.] [Ch-3: Quiz-1, 5, 6, 8] 

 L) m¤ú~iK j¨vwU‡mi msÁv `vI| cÖgvY Ki †h, m¤ú~iK j¨vwU‡mi ˆØZI 

m¤ú~iK| [Define complemented lattice. Prove that dual of 
complemented lattice is complemented.] [Ch-3: Quiz-10; Th-14] 

 M) 100 Gi mKj Drcv`K Øviv fvM cÖwµqvq GKwU j¨vwUm MVb Ki| 

[Construct the lattice with all the factors of 100 under divisibility.] 
[Ch-2: Prob-9] 

3| K) j¨vwUm †nv‡gvgiwdRg, AvB‡mvgiwdRg I G‡ÛvgiwdR‡gi msÁv `vI| 

hw` f  GKwU m¤ú~Y© j¨vwUm L  Gi G‡ÛvgiwdRg nq, Z‡e cÖgvY Ki †h, 

†Kv‡bv a L∈  Gi Rb¨ ( )f a a= | [Define lattice homomorphism, 

isomorphism & endomorphism. If f  is an endomorphism of a 
complete lattice L , then prove that ( )f a a=  for some a L∈ .] 

[Ch-4: Quiz-1, 9, 12; Th-14] 
 L) fvR¨ j¨vwU‡mi msÁv `vI| cÖgvY Ki †h, GKwU j¨vwU‡mi AbywPwÎK 

cÖwZwe¤ ̂ †Kv‡bv fvR¨ j¨vwU‡mi mv‡_ mgwPwÎK| [Define quotient lattice. 
Prove that a homomorphic image of a lattice is isomorphic to some 
quotient lattice.] [Ch-4: Quiz-24; Th-11] 

 M) m¤ú~Y© j¨vwU‡mi msÁv `vI| GKwU j¨vwU‡mi mKj AbymgZvi †mU GKwU 

m¤ú~Y© j¨vwUm-cÖgvY Ki| [Define complete lattice. Prove that the set of 
all congruences of a lattice is complete lattice.] 

[Ch-2: Quiz-16; Ch-4: Th-13] 

4| K) GKwU j¨vwU‡mi GUg I ˆØZ GUg Ges weZiYx j¨vwU‡mi msÁv `vI| 
†`LvI †h, GKwU m¤ú~iwKZ weZiYx j¨vwU‡m GKwU GU‡gi m¤ú~iK GKwU ˆØZ 
GUg| [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.] 

[Ch-3: Quiz-19, 20; Ch-5: Quiz-2; Ch-3: Prob-17] 
 L) cÖgvY Ki †h, e›Ub‡hvM¨ j¨vwUm me©̀ vB gWyjvi j¨vwUm wKš‘ wecixZµ‡g 

Bnv mvaviYfv‡e mZ¨ bq| [Prove that a distributive lattice is always 
modular but the converse is not true in general.] [Ch-5: Prob-11] 

5| K) gWyjvi j¨vwU‡mi msÁv `vI| hw` GKwU gWyjvi j¨vwUm L  Gi †h‡Kv‡bv 
Dcv`vb ,a b  nq; Z‡e †`LvI †h, [ , ] [ , ]a b a b a b∧ ≅ ∨ | [Define 
modular lattice. If ,a b  are any elements of a modular lattice L ; 
then show that [ , ] [ , ]a b a b a b∧ ≅ ∨ .] [Ch-5: Quiz-1, Th-5] 

 L) †mwg-gWyjvi j¨vwU‡mi msÁv `vI| GKwU †mwg-gWyjvi j¨vwU‡mi †¶‡Î 
cÖgvY Ki †h, ( ) ( ) ( ) ( )l x l y l x y l x y+ ≥ ∨ + ∧ ; †hLv‡b ( )l x , x  Gi ˆ`N©̈  

wb‡ ©̀k K‡i| [Define a semi-modular lattice. Prove that in a semi-
modular lattice, ( ) ( ) ( ) ( )l x l y l x y l x y+ ≥ ∨ + ∧ ; where ( )l x  
represents the length of x .]  [Ch-6: Quiz-15, Th-12] 

6| K) g¨vwUªK j¨vwU‡mi msÁv `vI| cÖgvY Ki †h, g¨vwUªK j¨vwUm L  e›Ub‡hvM¨ 
n‡e hw` Ges †Kej hw` ( ) ( ) ( ) ( ) ( )v x y z v x y z v x v y v z∨ ∨ − ∧ ∧ = + +  

( ) ( ) ( )v x y v y z v z x− ∧ − ∧ − ∧ ; , ,x y z L∀ ∈  Ges v  n‡”Q L  Gi 

f¨vjy‡qkb| [Define metric lattice. Prove that a metric lattice L  is 
distributive if and only if ( ) ( ) ( ) ( ) ( )v x y z v x y z v x v y v z∨ ∨ − ∧ ∧ = + +  

( ) ( ) ( )v x y v y z v z x− ∧ − ∧ − ∧ ; , ,x y z L∀ ∈  and v  denotes the 
valuation of L .] [Ch-6: Quiz-3, Th-5] 

 L) j¨vwU‡mi f¨vjy‡qk‡bi msÁv `vI| ai, v  GKwU ev¯—e gvb dvskb, hv 
GKwU wb‡gœ mxwgZ Ask m¤ú~iK j¨vwU‡mi Dci msÁvwqZ, hLb , 0v a b∧ =  

kZ©wU wm× ( ) ( ) ( )v a b v a v b⇒ ∨ = + ; ,a b L∈ , K‡i Z‡e cÖgvY Ki †h, 

v  n‡”Q L  Gi f¨vjy‡qkb Ges (0) 0∨ = | [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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( ) ( ) ( )a b v a b v a v b∧ ⇒ ∨ = + ; ,a b L∈ , then prove that v  is a 
valuation of L  and (0) 0v = .] [Ch-6: Quiz-1; Th-1] 

7| K) eywjqvb exRMwYZ Ges eywjqvb wis Gi msÁv `vI| hw` L  GKwU eywjqvb 

exRMwYZ Ges a L∈ , Z‡e †`LvI †h, [0, ] [ , ]L a a u≅ × | [Define 

Boolean algebra and Boolean ring. If L  is a Boolean algebra and 

a L∈ , then show that [0, ] [ , ]L a a u≅ × .] [Ch-7A: Quiz-2, 6, Th-17] 

 L) eywjqvb j¨vwU‡mi msÁv `vI| hw` B  GKwU eywjqvb j¨vwUm nq, Z‡e cÖgvY 

Ki †h, (i) ( )a a′ ′ = ; (ii) ( )a b a b′ ′ ′∨ = ∧  ,a b B∀ ∈ | [Define 

Boolean lattice. If B  is a Boolean lattice, then prove that               

(i) ( )a a′ ′ = ; (ii) ( )a b a b′ ′ ′∨ = ∧  ,a b B∀ ∈ .] 

[Ch-7A: Quiz-1, Th-(i, v)] 

 M) †`LvI †h, eywjqvb exRMwY‡Zi ˆØZKI GKwU eywjqvb exRMwYZ| [Show 

that dual of a Boolean algebra is a Boolean algebra.] [Ch-7A: Th-8] 

8| K) m¤ú~Y© D.N. Ges C.N. AvKviØ‡qi msÁv `vI| wbgœwjwLZ eywjqvb 

dvskbwU C.N. AvKv‡i we —̄vi Ki [Define complete D.N. & C.N. forms. 

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

  ( ) (( ) ( ))f a b c a b a c′ ′= ∨ ∨ ∧ ∧ ∨ ∧  

[Ch-7B: Quiz-4, 12, Prob-16] 

 L) dvskb ( ) ( ) ( ) ( )f x y z x y z x y z x y z′ ′ ′= ∧ ∧ ∨ ∧ ∧ ∨ ∧ ∧ ∨ ∧ ∧  

Gi eZ©bx AvuK| dvskbwU mijxKiY Ki Ges mijxK…Z eZ©bxwU AvuK| [Draw 

the circuit represented by the function ( ) ( )f x y z x y z′ ′= ∧ ∧ ∨ ∧ ∧  

( ) ( )x y z x y z′∨ ∧ ∧ ∨ ∧ ∧ . Simplify the function and draw 

simplified circuit.] [Ch-7B: Prob-49] 

 M) myBwPs mvwK©U c×wZ eY©bv Ki| cÖgvY Ki †h, myBwPs mvwK©U c×wZ eywjqvb 

exRMwYZ ˆZwi K‡i| [Describe switching circuit system. Prove that 

the switching circuit system forms a Boolean algebra.] 

[Ch-7B: Art-7B.14, Th-1] 
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