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fEsER 2 2 Uformal semantics
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divide (a, b) {

while (a > 0)
a = a-b;

if (@==0) return 1,

else return O; ol

e O
} Eometlmles ..
appens!




P ER B 2 iU formal semantics
1R

Seriously, what
does “a=a-bh;”
means ?

divide (a, b) {
while (a > 0)
a = a-b;

if (a==0)return 1;
else return O;

}

fEr 2 2 i puformal semantics
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e When we say a program is correct, what is
the behavior model of the program ?

e What is the mathematics of program
behaviors ?




PR =k fuformal semantics

divide (a, b) {

while (a > 0)
a = a-b;

if (a==0)return 1,

elsereturn 0; \&

}
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Goedel's incompleteness theorem:
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State-space explosion problem ?
e When a and b are both 32 bits long, # states
2324232
e The safety analysis problem of Boolean program is PSPACE-
complete.
e The satisfiability problem of LTL is PSPACE-complete.
e The satisfiability problem of 1st-order logics is undecidable!
- No algorithm exists!
e The safety analysis problem of algorithm is undecidable!




Things to learn in the course

e Mathematical models of computer systems

- Only with mathematical models, you can build
EDA tools.

e Their expressiveness
e Their computation powers and complexities

e Practical techniques to overcome the
complexity!

] -
-]
o o FL A ORI R -
- TP - ,,F}*yﬁﬂ?—?'ﬁp%;
o DI MIEPTEIE -
- I B PR PR, -
o = [WEFHFE K B&Fﬁirgﬂﬂﬁ
- IR @%ﬁi B g o
_ V?i%fl EFIEJJ v [’TE Elggq: E"[’F[fj:gi(ijj .
= IS —T J LﬁFFIljﬁéBf[ J'I [’fﬁwgékﬁjﬂgf[ 5




S I,
_

(o] a b~ wWwN -

(oe]

~ 2127 -
~ 3/6
~ 3/13:
~ 3/20 :
~ 3/27 ¢

~4/3
~ 4/10 :

~4/17
~4/24

SO T

: proposnomal Iggm%BDDﬁf’r

E)T Tx = ﬂ’zj—‘fﬁr"“j—ﬂu (SUdOkOiﬁ*‘“)
IR P
5~ h*ﬁﬂﬁ%"ﬁﬂfl%

[

’gﬁj Cs

= ﬂ[rpﬁf"@&g VB Ff.upu“{g%

\r) — FEHIEE

31 ,ﬁﬁ%# Eﬁﬁﬁ (ﬁgT]EIJprecondltlon)

@wvmw%ﬁ

LA 2 B S A

HHF 8
FRFE) R R - 51D SRR BT

SEELEH GR)

10 ~
11 ~

12 ~

13~
14 ~
15~
16 ~
17 ~

5/1
5/8

5/15:

5/22 :
5/29 :

6/5

e R
oI\

‘CE'I@@%ﬁF Bounded Model-Checking
T P

5= k8 Eﬁ—f%’,ﬂj‘—ﬂj (safety analyzerpug (=)

Hagest o

AR - on-the-fly$s

e TSR O R
SOC [ | fhplgg % s
C%fg—upugrgwﬁﬁﬁﬁ’ 5 :*»B?HH;PEHH%F,

6/12 :

6/26 :

i BB

A

R - B NS R
R




S
o]

http://cc.ee.ntu.edu.tw/~farn/courses/FMV/
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e Handbook of Logic in Computer Science: Vol. 1-2, edited
by S. Abramsky (1993), Oxford.

Handbook of Theoretical Computer Science, Vol. A & B,
edited by J. van Leeuwen, Elsevier.

Model Checking, E. Clarke, O. Grumberg, D. Peled, MIT
Press

e Formal Methods for Real-Time Systems
edited by C. Heitmeyer, D. Mandrioli, Wiley
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