Lecture 6 - January 26
Math Review

Relations, Relational Operations



Announcement

e Labl submission due in a week
+ Help: scheduled office hours & TA
+ tutorial videos
+ problems tfo solve
+ Study along with the Math Review lecture notes.



l ) S T
A g’mﬁe ASND\/( YQ y
70/\0 M(D‘ of
s .Y
¢=11. 2,35 x>
T-gaps | e 100, &b
c ST
v € ST

Y AOMIO( Le: LU ¢ (%> ﬁ U,d), <?sb>§



Set of Possible Relations

e Set of possible relations on S and T:

e Dedicated symbol for set of possible relations on S and T:
e Declare that set ris a relation on S and T:

@-. \\oExample: Enumerate|all relations on {a, b} and {2, 4}.
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Relational Operations: Domain, Range, Inverse

r={(a, 1), (b, 2), (¢, 3), (a4), (b, 5), (¢, 6), (d, 1), (&, 2), (, 3)}

o () = 4 &by yols 0s b §

r={(a, 1), (b, 2), (c, 3), (a, 4), (b, 5), (c, 6), (d,1), (e,2), (f, 3)}
Yaﬂ(‘(> = '{1429 %4 4 1&4193

r={(a1), (b, 2), (c, 3), (a,4), (b5),(c6),(d 1), (e 2), (f, 3)}

i~ = 3 U8, (20, 0.0, (@), (60, 6,6), ), (o), (245

vl = ly~] > A)ﬂp]m{t proptyts
Exercise: Relate the domains and ranges of r and its inverse.

Uy Oowm)="van(v~d &) renly) = dom(r~)
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Relational Operations: Image |, [¢] puwpten: s & g

{(@ 1), (b,2),(c, 3), (a 4), (b,5), (c, 6), (d, 1), (¢, 2), (1, 3)}

(
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Image of {1, 2} on r?*mde{kwo( eq. V[{Tﬂéz] =@

Image of {1, 2} on the inverse of r?
Calculate rs range via an image.
Calculate r's domain via an imag:\; ran (v) = y[dom({i\

vy [ 11,65 | x uedefoud L> dom(vy = v~ Tvea

Exercises
Image of {a, b} on r? 2.?. V[ﬁ] 3 é
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Relational Operations: Restrictions vs. Subtractions

r={(a, 1), (b,2), (c, 3),(a,4), (b,3), (c, 6), (d, 1), (e, 2), (f, 3)}

B v = § ., G4 (6w, (59T

r ={(a, 1), (b, 2), (c, 3), (a, 4), (b, 5), (c, 6), (1), (&, 2), (f, 3)}
v DI = § @D, Q.2), 6,0, (6,0F

r = {(34, (0-2)(c. 3), (347, (b5 (¢, 6), (0, 1), (&, 2), (1, 3)}

LR Y = § (63, (o, 1), @D, 438

"= {3, b:2), (€, 3), (a 4), (b, 5), (c, 6), 8-1), (&-2), (, 3)}
v = 06,9, (60,08, by, #:3)3
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Relational Operations: Overriding

= {(a,1), (b, 2), (¢;3), (a4), (b, 5), (¢.6]; (d, 1), (e, 2), (f, 3)}

Example: Calculate r overridden with {(a, 3), (c, 4)}

Hint: Decompose results to those in ts domain and those not in ts domain.
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Lecture 1b

Review on Math: Functions
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 (I(s, t1) er A (s, t2) e r = t1 = 12|)

Smallest relation satisfying the functional property.
How to prove or disprove that a relation r is a function.
Rewrite the functional property using contrapositive.
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