Fill in the blanks by writing the symbolie translations, [Do not use ~, \U, N, — or © in your answers, SCORE: __ /4PTS
(Assume that x is a particular element, and A and B are subsets of universal set U .)

eg. xe AU B ifandonlyifxe A v xe¢B

6]  xeAC=BC ifandonlyiflee A AL %eB) @ POINT EPCH

b] xeANBifandonlyiflxe d v xgB|

[c] B"czAifandonlyif\(Eler: x¢B A xeA)[ lv (Vxed: xe¢B)

NOTE: < means “is a proper subset of”,




Prove that for all sets 4 and B,if AnB=A,then AUB=58, SCORE: /6 PTS
NOTE: You may NOT use Theorems 6.2.2, 6.2.3, Proposition 6.2.6, or any exercises from the textbook as justification.
You may use Theorem 6.2.1 as justification,

Proof: ‘Let A and B be particular but arbitrarily chosen sets such that AN B = A |

CT) B < AU B by Theorem 6.2.1.2b |

\Let X be a particular but arbitrarily chosen element of A\ BJ

\~So, x € A or x € B by definition of UI ,L :
@ PoInT enCH

Case I: xe 4 k

(-‘ So, x€ AN B (since ANB=A) UNLESS OoTHERIW S
\_S¢0, X € B by definition of N ) L/OTE{)}

\Case2: xehB J

Therefore, A\ B = B by definition of =,]




Prove that for all sets A4 and B, A~ B and AN B are disjoint in two ways. SCORE: /10 PTS

[a] without using Theorems 6.2.1, 6.2.2, 6.2.3, Proposition 6.2.6, or any exercises from the textbook as justification
(this is the style of proof presented in lecture)

Proof by contradiction:

CD L Assume not, that is suppose there are sets 4 and B such that A— B and AN B are not disjoint l

| So, (A= B)N (AN B) # D by definition of disjoint \

180, there exists an element x € (4 — B) M (AN B) by definition of & | BOTH Pf\’ﬁiﬁﬁ !

LxeA—B and x € AN B by definition of ﬁ) ’ -
| POINT EACH

\ x€ A and x ¢ B by definition of — |
\ic_e A and x € B by definition of N ] ' UUL;GSS (_TI—H/{:H?‘U, Sg
@l So, x¢ B and xe B (contradictior_l)_\ MTED

\ Therefore, by contradiction, for all sets 4 and B, A— B and AN B are disjoint, \

[b] using only Theorem 6.2.2 (this is the style of proof in examples 6.3.2 and 6.3.3 in your textbook)
NOTE: Remember to use the commutative and associative laws properly

\ (4-B)n(AnB) |

\ =(ANB)N (4N B) Set Difference Law |

| =((ANB)NAHNB  Associaive Law |

| =(AN(ANB)NNB Commutative Law | MUST HME PRrRopa

| (AN NB)NB  Associative Law| TJUSTIFICATION ON

| =(ANB°)N B Idempotent Lav] EACH Live TO BArN
|=4n(B° N B) Assoclil 1ot F_\"N‘f PoInT- i Fov-
|=AN(BABY)  CommutiveLav) THAT Linve

E A r; g Complement Law |

L: & 7 i ~ Universal BOLII:I_{Z]__E_@\_V_S__\




Let B be a Boolean algebra with operations + and -, SCORE: /6 PTS

and let @ and b be particular but arbitrarily chosen elements of B . Prove the following statements (which are NOT related to each other),
NOTE: Along with the definition of a Boolean algebra, you may use Theorem 6.4.1 as justification without proving it.
Remember to use the commutative and associative laws properly

[a] Ifa-b=1,then a=1 [b] Ifa+b=a,thena-b=5b
a a-b
pmat | ldemielg J@ @ |=(@a+b):b Given|
Q) et (a bl_ _Gﬂ | =(b+a)-b  Commutative Lawl@)

l =(d:d):b Associative Law j@ @ \ =h Absorption Law l
(rm =a-b Idempotent Law J

{

ko T MUST HAve Prepaz JUSTIFICATION G\
sl Givey(Q EACH Line TO EARN ANY POINTS F*zrpraj: i{g




One of the following statements is true and one is false. SCORE: /9PTS

State clearly which statement is false, show clearly that it is false, then write a formal proof for the true statement.

NOTE: You may NOT use Theorems 6.2.2, 6.2.3, Proposition 6.2.6, or any exercises from the textbook as justification,
You may use Theorem 6.2.1 as justification,

HINT: You may use exactly ONE of the assigned homework exercises as a justification in your proof without proving it.

[a] Forallsets A and B, (A - B) < (A4) - 9o(B)
[b] Forallsets A4 and B, (AN B) = p(A4) N go(B)

[a] is false.

IfA=B=O,
then P(A-B) = pWD-0) = p@) = {J}, @
but p(A)—p(B) = P(D)-p(D) = &

“ ¢ ©

[b] is true.

| Let A and B be particular but arbitrarily chosen sets )

@ POINT EACH
UONLESS OoTHeiusSE
LoTED

| Let X be a particular but arbitrarily chosen element of (AN B) J

L So, X <€ A B by definition of go'

| and ANBc Aand AN B B by Theorem 6.2.1.1 |

] So, X € A and X < B by Theorem 6.2.1.3 (transitivity of g)]

So, X € o(A) and X € (B) by definition of g
1

] So, X € §2(A) M go(B) by definition of M |

| So, (AN B) < pp(A) N (B) by definition of C_:]

\ Let X be a particular but arbitrarily chosen element of g@(A4) N @(B) b

| So, X € p(A) and X € @(B) by definition of N |

| So, X € A and X C B by definition of @ |

@\ So, X € AN B by 6.2 Exercise 16]

\ So, X € go(A N B) by definition of g ]

\ So, @(A) N (B) (AN B) by definition of = ]

| S0, (AN B) = p(A) N (B) by definition of = |




