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Hi dear students as we discussed about some properties of sets, now
we shall start further concepts.

De Morgan’s Theorem

First Form : To prove that (a) (A UB)Y =A’N B’

i.e., the complement of union of two sets is the intersection
of their complements.

Here A’ has been used as a complement set of A etc.—~"

Proof : lL.et v e (A w3, e
Thenye AR (by definition)
This =2 x¢ Aandx ¢ B

= x€ A"and xr e i*/
= xe€ (A" B’).

Thus ( AUB)Y c A'~B ..(1) \/




Again suppose thaty e A’ " B’.
Thenye A’andye€ B’i.e.,,y# Aand y & B.
This = y ¢ A—UB-—;»_I/::‘F_(AUB)’
* A'NB'C(AuUB)y (2
From (1) and (2), we get
(AUBY=A’'~B. PEYNED __—
To prorve that(A N B)Y =AU B’

i.e., the complement of intersectionof two
sets is the union of their complements.

Pr(?of :Letxe (AN Bll/'

=>xe€ A"orye B’
=xe€ A"UB. = ’w%
Thus(ANBYcA’UB. ..Q)
Again, letye A" U B’.
This = ye A’orye B/
=y& Aorye B
=Yy€ (ANB) -
=y € (An B).
Thus A" U B’ < (A N BY’ o (2)

From (1) and (2), we get |




De Morgan’s theorem in general form

CJ A.‘ |"={:'| A;
i=1 im1 \%—

(i) lr'-'\ A f=C)a’

1=1 i i=1

To prove that (i)

J

where i stands for complement.

Proof: %pmveﬂ\e&mmnbymmgnﬂmhmlm

We shall first of all, prove that
() (A VA UA) =ANA NAY
(i) (A NA;NA) =AUAUAY

(i) Let A, U A3 =S. R
Then (A, U A, U A3)’ =(4, U S)’
] -~
=A;" "N (A UAY)
= Alr mM Azt mM A3"
Similarly (ii) can be proved.

WepmveﬂleﬁrstWeassumeﬂlat(i)ismﬁxn=m,

ie, (AUAUA;... VA,)
=ANA/NAYN...NA) (1)

Now {(A; UA, U A; .. VA )UVA, .
=(A| VA UA; ... UA) N AL
=(A,NA)/NAy ...ﬁA.')ﬁA.”';@

Hence (i) is true for n =m + 1 also.




But we know that (l)ismleforu=2,u=3,...amihence.
bymamemaﬁcalinductimitismfcreveryfmihen.mis
Similarly (ii) is true for any finiten.

General method : Prove that
(1) X—u_JAI.=r"\(X—A,-)_/

(ii)X—rj\Ai=L_J(X—Ai)\/ -
Proof: (1) Let x X—k;)AL\}Q,UJ\PE
Thenxe X—UA;, = x€ Xbutx & i A;

— x€ Xand x € any A;

= xe X — A, for each -

Hence X -V A, cN(X-4) _.

Again, lety € r_\(X—AQ./
Thenye n(X-A) = y€ X——A/élchi
| = ye Xandye any 4,

Hence (X —~A)C X H; (2)

—— i

Combim'ng_(l@(z)f we get

X-UA;=n (X\TA,-)/
This proves (i).



25\ Letxe X —n A,

i
Thenxe X - A, = xe Xbutxe Nn A,
I e ]

—=> xe€ Xand x & Aiforatleastoneie\f/
= x€ (X —A) for at leastoneie I

= xe V(X —-A) T
Hence X —n A, cuU(X—-A) < (3)
I 1
Again, lety e U (X — A)).
I

Thenye U(X—-A) = yeizdm;
: for at toneie I

= yve Xandy e (mA)
= Y € X — M A,‘ l
Hence L:* (X-‘:if') QX"?AI'_\K(‘?:)
Combining (3) and (4), we get
X—nA4;= Y (X — A rhig proves GO,
If A, B and C are three sets, then

ANB-C=ANB)—-ANO

f: )
4:1‘:@%&%’1&1“(8_@:[&(\(30(:)

= (A N B) N C’, associative law
=0uU{ANB)NC}

since SU$=S§
=(ANnAHYU{(ANnB)Nn_C)




"=(ANBNA)YU{ANB)YNC}

‘= (A N B) N (A’ U C); by distributive law
"= (AN B)N (AN C); by De Morgan’s law
*=(ANB)—(AnNOQ). |

Second method : Let x e A N (B — O)
Then x € A (B — C)

xe Aand x € (B—-C)

xe€e Aand (xe€ Band x & C

(x€e Aand x€ B) and (x € Aancix/afc)/
xe (ANnB)andxeg (AN CO)

xe (AnNnB)—-(AnmO) )
~“ANB-OCANB-(ANO ..(1)

JU e Gl

Again, letye (AN B)-(An ().

Thenye (A-B)n(A-0C)

= ye AnBandyg (ANC)

— (ye Aandye B)and (yg Aory e C
= (ye Aandye B)andye C \/’
— ye Aand (ye Band y ¢ C)

= ye Aand y € (B-0) \./"’-’JI

= Y€ AnB-0)

] =
. (AnB)-(AnO)cAN(B-C) .2
Erom (1) and (3, we gt AN (B-0)=(AnB)-(AnC)
N\




Prove that (i) P(4 N B) = P(A) N P(B)

(ii) P(A U B) # P(A) U P(B)
letXe PLANB) = XCANB
= X(_:AandX_C__ﬁ—

= X € P(A) and X € P(B)
= X € P(A) n P(B)

. P(AB)c P(A) m P(B) ---(1)

\/"

= Y e P(A)and Y € P(B)
Again, let Y € P(A) N P(B) _

= YCAand YCB

= Y ANE "

= Ye P(AnB) ..2
Combining (1) and (2), we \gy

P(A M B) = P(A) — P(B)

= X e PA) or X e P(B)/

(i1) Let X € P(A) L P(B)
= XcCAorXcB
= XCAUB

= X € P(Au B).
*. P(A) U P(B) c P(A U.,B).

Hence .Now we shall study cross product of sets in next class
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