
Lecture 5 - January 20

Math Review

Formulating the Model Checking Problem
Describing Implications
Theorems of Propositional Logic



Announcements/Reminders

• Lab1 due this Thursday (Jan 23)
• TA contact information (on-demand for labs) on eClass
• Office Hours: 3pm to 4pm, Mon/Tue/Wed/Thu



Model Checking Problems

(1) Given module m and some invariant properting P :

Us · SERG (m) => P(s)
↓

all reachable

statesofbeingto
(We don't care about unreachable state) witnesson

12, When there's a counter-example : Es . SERG(m)12PO
Counter trace
Is s



a length = = 10+ SCE will not eval. atE]
- I

(1) Eca. length & aTiJ <, 10 &2 is, 0

- 1 - 11

(2) [ 0 && aTi] 10 &&E alength
(AI)either (1) new its works all the time.

12) For (1)
,
[30 checked too late· 2.%. T =--I will tigge

AlOBE .

For (2)> TC a. length checked too late e.g.
I ==//

will trigger
Al OBE.



Implication ≈ Whether a Contract is Honoured
antecedent consequence not breached

assumption conclusion p = & true if the contrast is honoured

premise =G
&

-
onlyste non-trivially

PES

promised obligationrks (s) p =0 g =D D

ce .g.scard ga (2) p =g =0 ⑰

we <(3) P= G =0
D

(C4)4= G:



Describing p ⇒ q

q if p, p is sufficient for q

p only if q, q is necessary for p

q unless ¬p

p: snow storm
q: cancel class&emertpoDG

* & -PCD
=Falses

given
that I

Do
when

of does
not follow

a
thata False ?
->knowing thatI 191P

istrugathena p =G =

p= & the is when <PVG
G is the as well.



R . Which of the following expressions
are equivalent to p = q

I P
1 & gif p-> G = P



To Prove Do
Need to prove

(1) pEq
↳ EP pefg
(2)y ifa



Example : Inverse : Converse , Contrapositive
Te Morgan
2(pxg)=prig

x70xX = 2377872327467(g) = 74x79
ContrapositiveE (x30x X = 23) = L(y y23vy(46)equation

style = 9 De Morgn]
justification

proofs
Converse

X = 0vX > 23 = y(2318346

y = 23vy(46 = x70xx- 23
Contrapositive : converse of inverse

y <23xyx46 = X60vX > 23



& + a = a

Identitif Exa = 9
trecedence

T = p = P Engr
In p = P =>

Fvp = P E

when the Zero

e of E is the antecedent,Zero
E = P =D

the value of consequence is fixed.

logical Exp = E
- vp = IbasiShortCatT



non-negative
N tural numbers

↳ 0s7 , 2 = 3 -- -

↳
integers
-H
...

-

,
0 ... - -

+A



Rodin
DX : R(x) = P(x)

X : R(x) & Pay

TLA+/Plustal
E

Range. E
- LAX (in Nat

, of (in IntoP(x)

LEX (in Nat, 2 (in Int Rx


