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3 N = 51 , 2 , 3 ,4 , 5, ...3

⑧(
S = NXN = (1 , 1 , (1 , 2) , (2, 1),

(3,), .By
Define

(a ,6) v(cd) to mean atd = b + <

Prove ~ is an equivalence relation
.

BotFlexivel
Let (x , y)eS .

Then, (x ,y)w(x ,y) because x
+ y = y +x

(symmetric)
-

Let(x , y) , (w,
z) ES .

Suppose (X ,y) -(w , z) .



Then, x + z = y + W .

This implies w + y = z + X

which gives us (W , z) w (x , 3) .

(transitive)
-

Let (x , y) , (w ,
z)
,
(s , A) ES

.

Assume that (x ,y)v(w,
z)

and (0 ,z)
~(s ,A) .

This means that x+z
= y + W

and N+ t
= z + S

Adding gives XtztW +A = y +
W + EtS

Subtracting W + z from
both

sides gives x
+ t
= y + S .

Thus
,
(x ,y (v (s , A) .

#



↳HW2

⑭(a) Let A
and B be sets .

Prove that
P(AB) = P(A) &

P(B) .

croofi
#

: Let's show PLANB) E P(A)
P(B) .

Def: YEP(c)
Let XE

P(AlB) . &Umeans Y EC
Then , X

CAMB .

Thus
,
XCA and XEB . O

So
,
XE P(A) ↳
and X E P(B) .Y A

L

OThus
,
X - PIA)

P(B).
#O

# : Let's now show that

P(AIP(B)[ P(ANB) .



Let Y - P(A) P(B) .

Then, Y -
P(A) and YE O(B) .

So
,
Y & A and Y - B .

Then
,
Y [ AB .

Thus , YE O(ARB) .
#
--

↑



⑭
-

interval in IR

9(b) An = (ii)C
Find An and & A

n = 2

Az IR

IIIIIIII,
O

As

/117)< ·
Ay IR

NIKIIe

An = (Ecl) YAn = (0, )



Test
④ An = E-2n ,

0
, 2n3

A
,
= E - 2 , 0 , 23

Az = & - 4 , 0,
43

As = 2 - 10, 0 , 10)

As = E- 12 , 0, 123

As = E
- 6
,
0
, 67

Ay = 2
- 8
,
0
,
83

even

An = 203 e
n = 1

An = E.. -8 , -6 ,-4 ,- 2
,
0
,

2
,
4
,
6
,
8, 1 .]

n = 1

= [2k/kEE3



④ An = E ...
-12
,
10
,-8 , 0 , 8 , 10,

12
, 12.4

n = 4
=E2k)(k1 > 4 , keE]

= E2k/kEX , M1
-York>,4)

atHW 2 - 8
,94



⑭
List 2 elements fro S

.

s = 25x +y- z)
,

x
, y ,z =

M
, 02X41)Ky15

=,W⑮
=y

= 4 , z
=
- 1 :

↳S(0) + 42 - ( ) = 17

⑮



muck↳Ch .
8 #25

⑮ Prove

(AXB)V((XD)((AVC) X(BVp)

proof :
-

Let we(AxB)U((xD)
.

Then WEAXB
or WECXD .

: Suppose
WEAXB .

Then, W
= (a ,b) where

af A,
beB

.

So
, w

= (a , b) where
a t AUC

and be BUD .

This
,
We (AUC) X (BUD).



2: Suppose WE CXD .

Then, w
= (c , d) Where <EC , deD .

So, W
= (d) where LEAUC

and dE BUD .

Hence , w (AUC) X /BVD) .

#



3
③ s = 2

Define Xry to mean 3X-Sy is
even

Prove ~ is an equivalence

relation on E -

lof:

Creflexive)
-

Let af .

Then
,

3a-5a =
- 2a = 2)

-a)

is even ,
so awa.

metric)



Let a, bt E .

xvyL
Assume that

awb .

3 X-Sy even

Then , 3a-56
is even

So
,
30-56 = Zk where REZ.

--

Thus, &

-+ 8b + (3a -Sb) = - 8a + 8b + 2k

This gives

3b - 5a
= 2)- 4a+ 46 + k)
-
this is still
an integer

So
,
36-Sa is even and bua .



(transitive) xvy

- 3x-Sy evenm
Let a , b , ce E .

suppose awb and buc.

Then
,
3a-56 is even

and 36-Sc is even

So
,
3a-5b = 2K

and

3b -5 = 21
where k,

EZ

Adding gives
3a - 2b

- Sc =
2k +2l

Su3a- 5 = 2k + 2l + 26

Thus , 3a - 5
= 2(k + l + b)
-
this is an integer



So
,
3a-Sc is even

and anc . #



HammockWCh
,
8

@

⑲ Suppose A F4 .IProve AXBEAXC iff BEC .

: Suppose A +4
.

(8) Suppose BEC .

Let XeAx
B .

Then, x
= (a , b)

where at
A

and bEB .

Since BEC we know bEC .

So
, x = (a ,

b) EAXC .



Thus
,
AXBEAXC .

() Suppose AXBEAXC .

We want to
show that BEC .

Let beB .

Since A f0 there exists

some a EA .

Then
,
(a
,
b) -> AxB .

Since AXB[AXC ,

we get (a , b) EAXC .

Thus, BEC .

ISo, beC .



HammockECh .

8

Suppose
BFA

and
AXBEBXC .II

Prove ACC
.

: Assume BFd

and AXB[BXC
.

Let ae
A

.

Since BFP
there exists

some be
B. ption

↓

Then, (a,b)EAXBEBXC
.

So
, at B and be C .



Then, (a , a) -AXB[BXCM ↓

optione
Thus , aEC .

So
,
ACC . #



muck
⑱
For each neN ,

define 0, 1, 2, in n y

An = [x/XEE and 0x
< n)

↑ An = 20 , 13
A

,
= 20, 12 Tn = 1

As =20 ,
1 , 23 An =

A
,
= 20, 1 , 2 , 33

= 50, 1 , 2, 3, ..

Ay = 40, 1 ,
2

,
3
, 457 = NWE03[x/



(0
,n)

IIIIIIIIIII)


