
Formal Methods BZ

| SEA SIGFMY`lUs�}tp� |

2001T 3� 3R

�~�zn�®K®\��

�L >À
ÇÍÊÅ ÌÉÈÆ

Ð×ÑÙÜäíÞ îïðñÔÚöôÞ

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 0 {



Formal Methods ®Äd®¾[

	%Qr�¦·K�VI
j}QÓâÛÆÇ

Ãú!Qj65��3NäóâÇ×ÐïÝñJ

M04�K01KdÃÉðÎèN=CK�

 E�j}QÓâÛÆÇÃC�5��3N�

,M�}S�XQ\9BKMFI3_�BQ

�7K=I�ÓâÛÆÇÃú!Q`KXQh

N��3N&8Q�ÓâÛÆÇÃNÀ�<a

`~toHt�Np<M0<�5§aweJ

0`4�K01Kd}�<ACK�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 1 {



v{ypqn®���®H�

ÓâÛÆÇÃQ��	4^Q8-J/_��

N�GX.5�7dLFI0C�

� von Neumann (with Goldstein, 1947)

âó�ÕÅÃÌðêhQüçÅôÛNh

��³d
c=�'tdUj?`Í�Üd

�`+9K?`�	DijkstraoMäóÌð

ê�a�DQxaQix�


� Turing (1949)

äóÌðêQ@=<d�ÖÇ×Ë?`�K

01³þM¶-%QQ1JQ�¾QÃä

ó�Ö�	FloydoäóÌðê�0Qxa

Qix�


SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 2 {



]_modernMÃäó�ÖR�

� Floyd (1967): ��o�³¢9¬

� Hoare (1969): Hoare~t

;a^QäóÌðê�0UQmodernMÃäó�

ÖK�N�¾�MäóÌðéôÌkpQ�P

ol�¬ (e.g. ULD/VDL) Q��Qxa54

cFI�j}Q FormalMethodsQxaQid

s?=I0`�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 3 {



:�� Formal Methods�����������

(1) WöoÀ-

�¼�¯¦�¸ªµ«��(Jackson)

+

îïðñ°³ÆÏÙÎêÝ¸ËõÒÛÄåç
Âß½Íàë¾ÃãÕ¾Âß¼ÎÃµ¶ for-

mal methodsÆÜÖÇÒ×Å"»ÄµÏ

­<
ÙÔÆÓÓÂÇÎ!ÞÓÓÃÝÈÁÉÎ ÛÅ��
ß��àá����ÆÂÎÊÌ ±ÎáØÆØ´Ðæ
ò¹ÚóÏÙÎêÝÅÖÕÅÑ¾ÄµÐÑ¹éâ
µØ´Ã¿Á²ìÀÍÎÃè·ÍÈºÏ

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 4 {



(2) Formal Methods O'QÀ-

(a) æÕôÙÄ×Ë

.M4^O formal methodsQ�6*NR�
âå®W�¸ªµ«�ª�¢®�íæ¥

»½¸���ç�«��®S���¨�

·�

;a5�3NÛôJ[M0K4�K01

KR�|2S�äóÌðéôÌkpQ4v�

�@=8t÷=IF1NR Scottt~df
^M9aSM^M0�KÀ�=I0`�K

016�dt2aS³^4�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 5 {



(b) Ø�ñUQ9sQ$$�#0R�x��ê
�ðm

Brooks, Jr.5ÅéÑË[cVI0`k_�
Ø�ñJ÷�J6`QR�£®ÃPD9

J/FI�ÓâÛÆÇÃú!Q8Q2ûK

MFI0`�î®ÃP	i1oJ¤AM(

1NY_�YK
R÷�J6M0�

=4[� formal methodsQ&8QØ�ñ
R�))��0�[=8R�0J/�Km

Sa`ìÞJ/`5�;a^5(1K?

`¶-5
~tPQ0³�#0�K01�

l¡�M¶-J/`QJ�®ToNî�Ï

Qõ�5�ÀJ/_�ÍôàÅðQ¾M

��O�Ø�ñKRMaM0�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 6 {



(c) «¬~Q��

dN���PQ^vJ�l<a`+=K=

Il�?`�K4�i16)
ùK=Il

�?`�K4�´s��Q%��K=Il

�?`�K0FCI;=4¼2I3^@�

U|Q¶-Nja`¾�M(1d�BQE

¾kp5À�?`�s��K=I�3Nì

Úñ2?aSz0Q4Q[&oI;5²

0�

a��Q¶-d3^÷/=I3^@�ó

§·�¤��ó§·Q+d.2I0M0�

ÓâÛÆÇÃC�Q{,Q¶-R��¤A

M¶-d¦÷=IÀ�<aCE¾d¯C

?ÓâÛÆÇÃd�`�K01�²¨]_

®«gMd�k5Q��>=4LCM0

,$�bX5uMcPSM^M0�K0

1rN/_�BQx�d3_.2`NR�

IJå¬´·ñ��5¡5�J/`�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 7 {



(d) �=ÿo>ý	s¨oHtQÀ�


Formal methods R=t~tÿoJR/`
5�=ÿoJRM0�	Formal methods
R�js�=t~tÿ5ëÔòåñNwF

I�=ÿdÈãÑÇËÛòåñ2�s¨2

=I�s¨N]`
cQ(1K=I4^

�I0`QK�¾�ÓâÛÆÇÃú!dë

Ôòåñ4^!2I0`
�

,«�j4QÓâÛÆÇÃ�bXNKFI

QÓâÛÆÇÃú!KR�	=ÿXNKF

IQ=ÿK�¾N
�@NëÔòåñJQ

��BQ[QMQJ/_��^NKFI�

ÓâÛÆÇÃR%°N�H8HtQ(1

MQJ/`

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 8 {



Thesis�Formal Methods®Y^�

äóÌðêR#`~toM'�J��N

�l<a`ìÞ	 E�z�o�=Q�P

kpN]`�j
J/`�

	�


ÓâÛÆÇÃú!R��N�PoM'�Q�

�J:Z^a`V6J/`�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 9 {



Antithesis�Knuth®E�®|�r�~�

r�

äóÌðêRdM`�D
UQI{JR

M8�3]_[�@<�N]FI�Xa`

ìÞJ/`�

	�


äóÌðêd�`K01u'R�¨ÿ� d

R�?`KN{[�0�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 10 {



Synthesis�é®ã��

äóÌðêR®ToN3^4Q~t'�

Ju¢9^a��G�MN�.M8K[r

�oN�^a`äóÌðêQ4v�%<

N]FI[�XaPSM^M0	ªZ\ø

zQMML
�

	�


C�oMÓâÛÆÇÃú!R=ÿQ®d*8

u'N{[�0� E�

� ~toNh±JM9aSM^M0�

� <�NKFIt÷½&Ms�	ÓâÛÆÇ

Ãn¹Q�fos�
Js?<aM9a

SM^M0�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 11 {



;�®Q§®¦�¸Nì¬ £�­°«µ«�

Formal MethodsR�{(QÀ�=4ty=I

0M0�

� FMQ÷�J�@KkFI[9kJM0W

LaIÁ`ÒÔ×ËK4Êí�K4R�s

��KmTNR»_N-<?7`��b�

�®o�~QòåñN�0�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 12 {



Formal Methods®C�f®«�¯

(1) �¨«hºðm

=ÿXQ=t~tÿUQ#�Qg-

(2) �í®�¡

FMQ��XO95	~¨d*8MN
\

^M0�\aM0Kd�%<�ÓâÛÆÇ

Ã�bXNÀ�=I0`�

C�oÓâÛÆÇÃú!QµoR_¦M

 TQÓâÛÆÇÃO'J/_�@=<Q

0³d�õN@=8*61?KJRM0�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 13 {



(3) F £»½

FMÂ¿XQHtd syntacticalM�N�8

"�=�%°4^Q!�d­:`�

¶-QE¾d!2t÷?`Q'Qz0g

�5º0I[�BQ!�dJ2`~t'

�	|2S�¾�~t
5�©>C�Pk

pJ/`E¾
ckpQn�?`~t'

�	|2S��P~t
Q��N�X^P

S�BQ©>CkpdF31K?`l_�

g�RVI^aPSM^M0�

èÁ®ñ©©�·X®»½�@ì®i¬

�¢®ª?¡

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 14 {



(4) ïÂAV�

� 	À�¦�Q[eK=IQ
äóÛÔÅá

ôÌKE¾Q
cKR�8(M`�

� E¾5Uu5�J/aS�äóÌðêK

Q�QyRUu#sD9NM_�E¾K

äóÌðêKQ�Q®ToM*05/2

SAI=X1�

� Htd�6�Z`�
Q�ûKM`�


cd�4?KR�=0�

,«�@=0
cd�`'Nt2d�

6�Z`KR�=0�

<�R�M«Nx<a,E�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 15 {



=4=�qmoNt2"4PS@=0

E¾R�^aM0�

Uu5HtQ+*KM`M^�ß×Ö

� TSS�W/S� PCK´¶|�r�

�®ïÂ�¤=ª«·¥¬eYuwo

��G?�¨§£¬©v{ypqn®

Dî¯��¦¨§£X�

B[B[�qvz8UuJ6`äóÌ

ðêBaO'5�E¾Q+c_NMa

` �

{oQ�~5�*FI0`�K01KR�ï

Â¯èÁ®cbª«¶O«�KdN=I0`�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 16 {



ïÂAV©�·ë®k¹�

Uu?`KRt2`K]_�=0

	�



c5Uu5�DK�ÓâÛÆÇÃ�bXR

lô®¬������¸Á�·´¶³M�¥

¬¡·ë¬j�®ò¯¸«�¨�±��¥�

BQ�7�0�N=I��*FC#0R¸Nw

CM0�½QUu5�M
cd*0I=X1�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 17 {



ïÂAV©�·ë®k¹�®ïä

(1) #`ÍôàÅðú!Q��/`£¦Q'

t5�ZI¤AJ/FC�

(2) B;J�BQ£¦QUjdt2`'N�B

Q£¦QäóÛÔÅäd�=oMkpJ

�_�{]oMUjQ«Pd��=]1

K=C�

(3) äóÛÔÅáôÌ�Ö�êR�ª³��|

�ywo|¸M�¥¬¡·ë¬j��¿

�¨�±¦£�

(4) BQ�7��^aCäóÛÔÅäR��=

0rd�I�9I=XFC3Q¸N[w

CM0+¥KMFC�

SIGFM, 3 March 2000÷ûýúùüËþËÿ�ø { 18 {


