cs B Sy stems Verifcation

Fall 2025




/rgotoﬁ\s agedo
L. Rocq dwmo /review

9. Tafocmal Pmops

2 Tnduchon

n < /\r(/\fﬂ/z

F(V\)Q L r2 -t
P(1) (= )/

N

" P/M — (k)

LH: X v l= Wikt /2
A

m () = (1) (W) /5

1 Wikeyf, +lhe = e er2)y

z(‘ kﬂf_\ ) 2.(ht1)
s
e o 02
> A



gk
L;),,'B)
wwsol
('\ ’ n
O
A0 4 P
O— > GH>©

O"l = (0,5)

Vi (o3, Clien)

/

T -
¢, ¢ Safe

—_— e —

(o) = Vo, 6! Plo)—
P (o) te(d, 7 >
plo”d

\/ e vakd (&) — \J'i, P le()
{
folouss WY
ot i

MO'D

induchon for
transhinen Systons



Lecture L - /3(\‘)3'\‘Faoﬂon

+ Most of 'hakon? will be
a fun (2D ac+w[+7

- Read the hotes

v
locafton fforﬂ [J

Mo iM

;

ployer == backe | wh

coh 2= el | Rl [f‘-plaw)
Stafe == loccion cell

g aunL - 0/20 (s state)

MO (s, ¢ ¢ me

of box: Yheeg Vs, dwe 2T,
oo 35, oo 4,
on_ S of adr oloc
Q  “Clck” dolias  Cmts)
L Rlack Fuse” Folens [livﬂ/m;spla.t,ﬂ
assuml 3 p‘aaus. hondt 622 of S P you |

Cortents



. H ‘

Learamg Qutomts -
what -
PQ’ 01,/\0J Pﬂi*"’ CO/\)O'/H‘MA'S it

L. Explom
“vhite boardk ’
{)(‘0 S (\OszW\/V:f IOL/LS(AG.SQ

9 . Fgrma”7 onolpe 0

tPi e ¢d
[as pP belts et e
| QAA Pr MEWS/ TN/\ 5 ¢, A& Conndness
. SemoaNTs - s v
n £ :

St f s o Pl e iaf

\DSIC -

- S()(A/\O’(/‘@SS



?-——g ol
ff

¢ ~—V
Q')
co AL P(\w@
ruw;[\,\(/ \/\o{»\m}w@
s wod posot of welrd
o) Se. —

i) So. gl b



29, r

\/a\v\LS

¢

let

I



(M.e) Voo e v

fu 0, 2 Lo TR

‘{L FOV\.SQ_

U Vo) — Vi
(U'\L_l( \/

V
'—% 2/
/WL (\/l / \/\Z\

—

F vy, ) 22

6U

hove f(‘o ohects [W rs)

\/ ¢
[ s e lS /M\(AW\S>

o dd SumS

J) e




A 4B

¢ == Gy o b
o e | er e | pusutt <A B
| ol e A)

case [Q_/ o\L_?j ernf)
case (oW @, oi-h g f) —  duf @
ervffz £

com (G ¢, WFf arf) —



| e +eq |-

¢ = X | v | Zx.e

gy = @ | dw | false |-

o, —> Xy Step reloton £

€, ./3“" 23 SQMOL/\H‘(S (0// ()C3 ___2* ((5’{/ ()C,) 'H’\L/\
ng e Ph Q\M% S (G/) d///(e)/‘ o+ - +lo

P /\ 0 __);)Q \// g

b, T
/

Q)




£9.(0{ v fo. Qg Z( P Q)
{GRRT:E

6p) o, fwa] Y (a0l ¢ kA $R]
hoore — [ ¢t




LQL\'W‘@ 6! Hoare Log?c, (Pw+ 2,\
x 2

Hoore logre

L@owm,\g ouwkoome s
S(POMJ\"OA loghe- x2

L. Fﬂgve (egs0nMy PrPAgr()lLS m Hoace Losrc

1. Af\al‘ﬂe pre- and Pos+_@ml;{mms TAS FNS? Modle mﬂcq\

?P? 4 fv. Q(V\% coasonabe”

\JV{/ P/\ (¢ —*y = Q) J §FS 2 EQ%
9 v wonbe
W e stors s (pne=0) > L
30X

g X






3 A Atwe 74 .



\Whot  dioh yau leorn”?

what ore  yow confused about”?



LQ.C’\'I/L(‘@ 7 SQPO\(‘O.'HO/\, LOSIC (Par+ ”
- syatax, sgwoales T add A MQA]D
P Q v
/ X
Z
sounolaLss

§@ ¢ fo.QWiy

™
fules (9( Bensiuciing P(‘&OFS

alloc @ (f T g
(Q L loc
e — 20

= V

\(‘: be — 0(2“0/\ vol

v 1"
2 on shileS

(e, W) ~> [/, W)



Q: val —> (L\wlf——sf)(b{))
ol —» l«\u\f—%()mf

&\/1‘\

" curyimg”



SL PfQPOSH'fOV\S
Mmod] A4S \'\igp f—%PmP

((Mv) (1) é h[€)=v A Jar(h) = f{? Pr-Q ~
Wh, P = &M

h= %\—5\/?
(P +Q) DEELRY h=h Uhy A ythe A
"o

h ) P 802
AN
ﬂP (W= dombi=7 Trng (M) = Toe




(p+9) (W i Pk — Pl
R zE

1 1+Q * Q 4'P Sep—omw
L Q4 P’ Sep-monshne—shE

- f/"'& S({)/(DMM



€, -4 it

{\A\/‘

v

W
Lo ¥ Tow) v e Joth) =

Jolng) = £
{ oy, v Ay Ve F € #4s (hy
| h Lhy

List (4, ws) # {liklz, 35)

NS ® ’
\ 3
sk inf

Wt 'e Vs




Lechace 3

dkc(‘{‘(\/\f\f\a% W\]\\JV\_&
couan, M usyg M duchon  Focke
S*(‘MUD\? far QNN ﬁgrmF ;s et obwons

o




gP? e fw&(v\;
w= 4
1 K

“(OC

val

¢ Prop
(70 Wiy

g1 (W 5 A hE

€V\/\f A+ T Twe]

P A I frop
Gag)m = Plynsdd

el % P 4 TYTAP



femp?

PP Qs ?P? e 597
f leb ~x:= albc © W
< ? alle 12 l—\?}
7 e faf ff:fmxtujkzi j e o
oty = el 42 M

fxs0 v jr—shz?

RET HO), f o)+ [5mm2f

Co o] i, 1) Al 7
TS

f{w} assut #vae Eemp? = lx w
¢ frammnxmed o

let b= 'y ™
ﬂ\'\g:’ﬂz’] v s W2 3 Gk

assect  #(bsol_dude (6=

(et t -z '-@, ‘N

\ 2t {'z -= "62. DA
5m-%¢, ‘QMHﬂ

£, e« {T’L,
¢, — 4 f Teve g



i o %W

‘{.\- ‘E 1= |"€| ‘N

S[FE=a] « 4oa)+ &bl

\ 2t {'z -= "ez_ "
TSRV DI
,Q\(——~ {T’Z/

s L

g, — ¢ b

f{?ﬂ"’/{/a* ’<\‘”%J\/L3
;Qll-—%\o % (@Ha?



