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P\ FQ'&'HDI\ R oA o set A is a sobget

of  AxA.
Math 234
Rel?tions R < AXA. W(’. ul“\‘}a X K \/ if (X/y) € R Day 22

1. Let A={n € Z|—-20 <n <20} and define relation R,\b;;I\R = {(n1,n2) | n? = na}.
on

(a) Is it true that 3 R 97 2
(b) Is it true that —4 R 167 Lot (713) ¢ R/ (S }K{
T

YCs, Since Qq) =15 , (“l,“a\é R

(c) Is it true that 5 R 107

No, sae §'210, (S,10)¢R

(d) Write out every element in the set R.

R= §_(°/°)/ Q) 601, (24, (), (34), (3,9), (v, 1), (g, IL)E

(§ rite out every element in € Sse . s € 1mverse relation o .
Write out y el t in the set R~!, the i lation of R

RT=1m), (), (1), (%) (-2), (8,2),(4-3), ()06 §

(f) Is the relation R reflexive? Is it symmetric? Is it transitive?

Not refleyive since (%2)ER.
Not  Symneheic cinte (24 eR bt (42) ¢ R

Not teangtiue sice (z4)eR, (ylc)eR, L+ (2 1) ¢R.

2. For the same set A as above, let S = {(ny,n2) | |n1| < |nal}.

(a) Is it true that —3 S 97

Yes: |3 <]l

(b) Is it true that 9 .S 37

No* l‘tl # l3l

(c) Is it true that 3 S —97

Yes. 3] ¢ |-q]

(d) Is it true that 10 S~1 —77?

_ True ;# -7 S 10/ ”Licld S Hroe Since ,715110)

(e) Is the relation S reflexive? Is it symmetric? Is it transitive?

Reflewive: sine (xx)eS Vv xcA l\(\glx]
Symmehrici No, s (12 €S bt (2,1)4S

Troasitive'  Ves, it x| € 151 and |7’ < lel,
Yhea |X\£|E|
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3. Let A= {1,2,3,4}, and define relation R = {(1,1), (1,3),(2,2),(2,4), (3,1),(3,3), (4,2),(4,4)}.

(a) Complete the arrow diagram to depict relation R.

A A
1 1
2
~
3 3
4

(b) Is R reflexive? Is it symmetric? Is it transitive?

\/e,s reflexive: Ul’\ / (71?-)/ (3)3)/ ('1/‘1) e R
Yes symmadrics #(u)eR, Yar {y,0)eR

ye_g +'Farui+iae'- i (Xu))GR ond (y,%)eR,
}Le,\ (K}%\eK

(c) Draw an arrow diagram to depict relation R~1.

Same oS ‘&— R

4. Define a relation @ on R as follows: For all real numbers  and y, x Q@ y < x — y is rational. Is

Q reflexive? Is it symmetric? Is it transitive?
("/V\C‘ Q i ad onl/ s

X=y T3 Fotion

>’£s refFlexive!
\7/ X € R, X—’X '—'0 ;5 fo-l-;‘onul’ So X G X .

\/es 57Mm.4v.'c.2
o \/ X,y C-R, € X'y is fathonal "'I‘OJI Y-X is alse ratoel
X-\= £ y-x=%
Thos if &y)ERQ, » i (39,

yes 'h‘am:'“lﬂ'- l"‘ X’y is (‘a‘f,‘a/\a, CMJ ){-z e ra""'oml,

HAQA N~2= Q(«)l\'l'(y_z) is alSo eational.
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We did not do +his pade w  class.

5. Let X be a finite set. Define the following relations on Z(X), the power set of X. Is each
relation reflexive? Symmetric? Transitive?

(a) Forall A,B € #(X), AE B < the number of elements in A equals the number of elements
in B.

Reflexive: yeS, Since N(A\=N(A\ for any Ae P(x).
S\,MM@.TF'-C- Yes. TH# N(A)= N(B), then N(B)= N(A).

Transitwe: Yes. If N(A):M(ﬂ} ond N(&3= N(cY, then

(b) For all A,B € #(X), AL B < the number of elements in A is less than the number of
elements in B.

Not reﬂexivc, Since N(A\ fN(A\.
Not spnudlric, sine i€ N(R) < N(@), then N(B) £ N(N),

Tm;\_sﬂ"ue_‘. v;gl Swee M(A\ <M(8\ ard N(BB < N(C\/

(c) Forall A,Be Z(X), AN B < the number of elements in A is not equal to the number of
elements in B.

Net  reflexwe: Sinee N(R)=N(A), w5 not +ve that AN R
Sy MMO,'I‘N'L'. Yes, Since i M(A) # N(B)l ‘Hw[\ N(Q) e N(A\

Not +raastive:  TF  could be true +hat I\[(A):t N(BX
ad N® ZNE)  bat N(A) = N(C).


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright



R < AxA f (a,b)éR, then a R b. |
Soa s oreleted 4o ), L, R

6. Suppose R and S are reflexive relations on the same set A.

(a) Is RU S a reflexive relation on A? Prove your answer is correct.

R ref lexive  Means (“/ a) € R ¥ ac A Nte H\(’. conclusion
. weuld ”bu m @
S reflexive  means (a, a) cS VY Qe A ) ofF Hﬁ-e N i{:‘o‘mel;‘\v

Thos, & ’ay  ae A, (“/“)eR\’Sj so Rul s reflexive.

(b) Is RN S a reflexive relation on A? Prove your answer is correct.

R reflexve = (an)eR V aeA
S retleive = (4,4\65 Y a¢A

Roth of ‘\Lﬂsa chtements imp]y Yoot (a,a\eﬁf\s Y a GA,
% RnoS s reflevve.

(¢) Is R — S a reflexive relation on A? Prove your answer is correct.

Since (“/“)es, (0/“)¢R‘5 +e any achA.
Ts RS s wt reflde
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