Lecture 8 - Sep 30
Math Review
Rel Image vs. Func Application

Modelling: Rel vs. Partial vs. Total Func
Injection, Surjection, Bijection



Announcements/Reminders

e Todays class: notes template posted
e Event-B Summary Document
e Priorities:
+Labl — Review
+Lab2 — Review
® Change of ProgTest venue - WSC106/108
e Released:
+ ProgTest guide
+ 2 Practice Tests and solutions
+ Labl, Lab2 solutions
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Modelling_Decision: Relations vs. Functions

An organization has a system for keeping track of its employees as to where
they are on the premises (e.g., * *Zone A, Floor 23’’). To achieve this,
each employee is issued with an active badge which, when scanned,
synchronizes their current positions to a central database.

Assume the following two sets:

o Employee denotes the set of all employees working for the organization.
o Location denotes the set of all valid locations in the organization.

Is where_is € Employee <-> Location appropriate?
No. elsli C wheree7s A elis bz © whoe_=
Is where_is € Employee@Locaﬁon appropriate?
DAl N ome Dploys Wy not 59 Zm
Is where_is € Employee + Location appropriate? i /
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If fis a partial injection, we write: |fe S>» T

o eg.{o,{(1,2)},{(2,a),(3,b)} } ={1,2,3} » {a,b}
° eg.,{(1,b),(2,a),(3,b)} ¢{1,2,3} » {a,b}

. e-g-,{(1,b),(3,b)}¢{1,2,3}>+>{a.,b} 33 {(u’) (z, L)"S
If fis a total injection, we write: |[fe S~ T V23 s L P t

o eg., {1,2,3}» {a,b} =0 (/ L) ef

o eg.,{(2,d),(1,a),(3,c)}{1,2,3} » {a,b,c,d} § [

o e.g., {(2,d),(1,0)} ¢ {1,2,3} » {a,b,c,d} (2,b) €f

o e.g., {(2,d),(1,c),(3,d)} ¢{1,2,3} » {a,b,c,d}



[feST

} ) c{1,2,3) » {a b}
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e.g., {1,2,3} » {a,,'b}=®
q eg.,{(2,d),(1,a),(3,0)} €{1,2,3} » {a,b,c,d}

4 eg. {(2,0),(1,0)} ¢ {1,2,3} » {a,b,c,d)
g {(2,d),(1,¢):(3,d)} ¢ {1,2,3} » {a,b,c,d)
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If f is a total ln/e ' e write: | fe SGOT
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o eg;{ d), ?)&?2 3{}1 2{3}; {Z}b c,d} (9,_)}

° eg > 14a Cc

o egP(2 d) (1,¢),(38,d)} ¢{1,2,3} » {a,b,c,d} <;5®§
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partial surjection] we write:
° eg., {{(1,b),(2,2)},{(1,b),(2,a),(3,b)} } = {1,2,3} » {a,b}

o eg., {(2,a),(1,a),(3,a) } £ {1,2,3} » {a,b} o Aut ot su.
o .95 {(2,b),(1,b)} ¢ {1,2,3} +» {a, b} ——"" J

If f is a total surjection, we write: |[fe S —» T

m .

o e.a.,{{@a).0.b).@ a}).7(2.b).(1.2).(3.b)} } c {1,2,3} - {a.b}
° e-g@{(g?a,(_@} {1,2,3} » {a,b} } {

o e.0.9(2(a),(3@), 1,@) ¢ {1,2,3} » {a,b}
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Bijective Functions

f is bijective/a bijection/one-to-one correspondence if f is

total, lnjectlve and sur/ectlve

e.g., {1,2 3}@{3 b}=3 ~y ‘{ Vo PIRLERR WALt Lo B

e.g. {{(1 a), (2,b),(3,c)},{(2,a),(3,b),(1,¢)} } < {1,2,3} = {a,b, c}
e.g.; {(2b) (3,c),(4,a)} ¢ {1,2,3,4} = {a,b, c}

eg@{u ) (2)6)(BIe)@a)h¢ {1,2,3,4} = {a,b,c}
e.9H(1@), (26} ¢ (1.2} {ab.c)
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