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T X O () (AL R KX Xe) RN X e ReRe REXe)

ii. Na. leN. But lﬁs{m-i-n:m,nEN} because there does not exist m,7€ N suchthat m+n=1.

2, Letx be an arbitrary object.
i, Then xe AU ifxedorxed
iff xe 4.
Thus both the sets At &, 4 have the same objects.
Hence Aw&@=4.
i, xeANQD iff xe 4 and xe€ D
ifxed.
Thus both the sets A&, & have the same objects.
Hence AN =.

3. i No. clearly ,2eN and 0<1<100, 0<2<100. Thus 1,2 {xe N:0<x<100}.

It is clear that I<-§—<2.Since%§EN, %E{xEN:O<x5100}.

Thus {xeN :0<x$100} is not an interval,
ii. Suppose (x,y)e AX(BUC').

Then xe 4 and ye Bu(C.

Thus x€ 4 and (ye B or yeC).

Therefore (x& 4 and ye B) or (xe 4 and y e C).
Hence (x,y)e Ax B or (x,y)e AxC.

So, (x,y)E(AxB)u(AxC).

Hence AX(BUC)Q(AXB)U(AXC).

Now suppose (x,y) € (Ax B) U(Ax C).
Then (x,y)e Ax B or (x,y)e AxC.
Thus, (xe 4 and ye B)or (xe 4and y e C).

Hence xe€ 4,and (yeBor yeC).
Thus xe A and ye BUC.
Therefore (x,y)e Ax(BUC).

Hence (AXB)U(AXC)QAX(BUC).
Thus Ax(BUC)=(AxB)u{4xC).
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4 i R ={(11),(13).(3, 1),(3,3).(3,5),(5.3)} and X ={1,3,5}.
R, is not reflexive because, 5& X and (5 S)ER
£, is symmetric because, (1,3),(3,1) & R,,(3,5),(5,3) e R,,(1, e R.(3,3)eR,.
R, is not antisymmetric because, (1 3) (3 I) €R and 13,
R, is not transitive because, (5,3),(3,5) € R, and (5,5) g R,.

ii. Letye?l. l=1E(I;_D.'I'hus YR,y . Hence R, is reflexive,
y

1
Now et y;,¥, € ¥ Suppose y,R,,. Then ﬂE(I;_D. Hence —-< (.
¥, Y
Therefore 22 €Q). Thus y,R,y,. Hence R, is symmetric,
Y

Now let y),3,,3; €Y and suppose that y,R, Y, and y,R,y,. Thus A,-’Yi e,

Y2 W

A e@ That 15—6@ So, ¥R, y,. Hence R, transitive.
Yo Vs Vs

Thus R, is an equivalence relation.

Therefore

5. (a) Let Ae X . Then A< A.Thus A< 4. Thus < is reflexive.
Now let 4,B€ X and supposethat A< B and B< 4.
Then A< B and Bc 4. Hence A=1B.
Thus < is antisymmetric.
Now let 4, B,C € X and suppose that 4 < B and B<C
Then Ac B and B C.
Hence AcC.
Thus A<C.
Thus < is transitive.
Therefore, < is a partial order on ¥ .

{b) Itisclear that {3} % {4} and {4} £ {3} because {3} ea {4} and {4} < {3}
Thus neither {3} nor {4} is a least element of {{3} {4}} Also neither {3} nor {4} is a greatest
element of {{3} {4}} This completes the proof.

Let xe R\{Z}. Then f(x) is defined. Hence f is a function on R\{Q}. Also f(x)#-1

2+
because if f(x)=-—1, then 5 =-1,50 24+x=-2+x,andso 4=0 jsa contradiction.
-X .

Hence £ is a function from R\ {2} into ]R\{—l}.

Let x, %, € R\{2} and suppose that f(x)= f(x,). Thus 24+x 2+x,.

2-x 2- —~X,
So, (2+x)(2-x,)= (2+x,}(2-x). Thus, 4+2x, ~ 2%y = XXy = 44 2x, ~2x, —x,x, .
Hence 4x, =4x,,

Department of Mathematics & Computer Science, PUU1141 (OBT): Sample Solutions



7. (a)

(b)

8 i

Thus x, = Xx,.
Hence f is an injection.

Now let y e R\{~1}.

Thus p+1#0. Hence MER. Also 2(y_1)¢2, because if 2(y—1)=2 then
I+y yv+1 y+1

2(y-1
y—1=y+1 and hence 2 =0, which is contradiction. Hence (y ) eR\{2}. Observe that

y+1
24207
f[fl(y—l)]: yrl__ yrlty=l _
y+1 2_2(_]»—1) y+l-(y-1) 7
: y+1
Thus f is a surjection.
Hence f is a bijection.

([0.)) ={f (x):xe[0,)}
={:rc2 :xe[O,oo)}
=[0,0).
Let A={-1} and B={1}.
Then ANB={-1}n{1}=2.
atso f (4)={7 (1)} ={(=1)"} = {1} and £ (B)={F ()} ={1"} = {}.
Thus f(4)=f(B).

There exists a bijection from X into {1, 2,3,4,5}.

ii.Define h:XUY-—->{1,2,3,...,m+n} by

N f(r) if reX
Jh(])—{g(r)-f-n if re?.
Define f :N—{{1}.{2}.{3}} by f(1)={1}, f(2)={2}, f(n)={3} foreach n23.
Thus {{1},{2},{3}} is countable.

ii.Observe that the set of even positive intepers is {217 ‘he N} .

10. 1.
ii.

Define f:N—>{2n:nEN} by f(n)=2n, nelN.

Clearly f is defined on N . Observe that for each m,meN, I (n) =f (m) implies 2n=2m,
so n=m.Thus f is one-to-one.

Also it is clear that 1 is onto {2n:neN}.

Thus f is a bijection.
This completes the proof.

F
F,
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