Lecture 6 - Sep 23
Math Review
Constructing All Relations

Domain, Range, Inverse
Image, Restrictions, Subtractions



Announcements/Reminders

e Todays class: notes template posted
e Event-B Summary Document
e Priorities:
+Labl — Review
+Lab2 — Due: This Tuesday (Sep 23)
® Released:
+ ProgTest guide
+ 2 Practice Tests
+ Lab1 solution




Cardinality of Power Set: Interpreting Formula

Calculate by considering subsets of various cardinalities.
Calculate by considering whether a member should be included.
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Set of Possible Relations . v

e Set of possible relations on S and T: /IVCSX T)
e Dedicated symbol for set of possible relations on S and T: S > T
e Declare that se@s a relation on 5 and T: Y €WEXT) veS&T

Example: Enumerate all relations on {a, b} and {2, 4}.
. XTI 22y
Hint: How many? / =2/ =7 =16 ST

D velxtor o ted. O ,
TSR KIBR VIS Sl

\ (1)
a2, (2,0, (b)Y, Gy u) w@w 4 wol 2f

(%)



¥ |re Thp <51 41|28
Lo

v

/VBFNMQ = { tooito, mo/h‘f«PaL fvar/gwe/g
)

/VEQJ(?AMM = { Le?yg ; 4@_9,1{ 7 F@naw(ji

ARlMe. € VBVA«&MQ > bsem ot
A mole eletzn

< B4\ £3
A0 | Vey. 5—9%&\ T ZW F (Z - %R

(Z, ) (JJ/\\AMWD\{Q tho® vﬂ\{)\mg Wit m/ol vl
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Relational Operations: Domain, Range, Inverse

= {@)1). 0)2). €)3), @)4). ©/5). (¢6), @)1). ()2).()8)}
()'o»"é() = {A&ksé\s”(; es‘s‘\j AM(V)Q,@,V}M\LP(L

r={(a0) b,p). (.0). (a&) (b.6). (c.6). @.0). (e, 2): (LG}
YA'A(_Y) = {LZ,‘B;‘L{ S‘;é)i Y0V1<V>..C_Z
r={(a.1), (b,2), (c; 3), (a, 4), (b, ), (c, 6), (d, 1), (e, 2), (f, 3)}

Exercise: Relate the domains and ranges ofi r [and |its inverse.
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Relational Operations: Image

r[fal%] ﬁv\(ol )ew\de{alﬁﬁ ‘9 BANALE
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Exercises zfv""‘ 8/

Image of {a, b} on r? PD\ nY
Image of {1, 2} on r? y,__-{| Zi:l M (’#"’

Image of {1, 2} on the inverse of r? y [ﬂ Z-SJ '{A L 0{,23
Calculate rs range via an image. YL _Uﬂ = y(x)

Calculate rs domain via an image. J_’V[{M = AM(O
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Relational Operations: Restrictions vs. Subtractions

T @D02 6 9.6W G5 60.6.1.62.00)
folb < v =4 (40, G20, (e, Ch5DT

MY, (b5), (c, 6), (d, 1), (e, 2), (f, 3)}
PR v = L083), (66> )y B2, (£3D8

, (G, 3), (a, 4), (b, 5), (c, 6), (d,1),

Y DALY = { 2, Uy, W), (2425%

r={(a.-#)) (b,2); (c, 3), (a, 4), (b, 5), (c, 6), (d;1), (e,2), (f, 3)}




Relational Operations: Overriding

r={(a, 1), (b, 2), (c, 3), (a, 4), (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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