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Denepndable Software Component Generation
with B Method

TAKEHIRO NAKAMURA, ! TakESHI ODAT?
and TETSURO NISHINO?

Formal specifications help us to reuse software components. But it cost to
write formal specifications for all of software components. Automated compo-
nent generation by slicing existent software is proposed to reduce this cost. But
it’s not enough in component reliability. In this paper we propose dependable
software components (DSC), which can be ensured to satisfy specifications,
and propose automated dependable software component generation (DSCG).
A DSC is constructed with an implementation dependent model (IDM) and a
sliced implementation, and a DSC has sliced model as its specification. These
are similar to model and implementation in the B Method, and we can gen-

erate proof obligation from them. So we can ensure the consistency of a DSC
and its specification applying the B Method. In this paper, we ensure the de-
pendability in two angle by constructing that based on definitions of the DSC’s
consistency. First, we prove that sliced models generated by the DSCG has
no contradiction conditionally. Second, we express the sliced model generated
by the DSCG is sure to satisfy the IDM. We’ll able to synthesis dependable
software by composite DSCs to satisfy requirement models in the B Method.
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Fig.3 Outline of dependable component generation and reuse.
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gboobooooobooboobooobobooobooooboboooboboobubo
gbobooooooooobobobobobobobobooo s0obobobo

01(x) 000000 2(x) 000000000000 addPerson 000 belong 00O
00o000000O00000000000000 1(c) 000000000000 0O0DOO
0000 2(c)00000000 2(d)000000O000O00O0O0OO0O0OOOO0O0OOO0
O00o00eOdO0O0DO0OOOODOOOOO

3.3 00O0oOooooo

O0o000oo0O0oo0oo00ooO0oo0oo0o0o0o0O0ooO0oo0oo0oooooooooooo
o0oo0O0o0oO000o0o0o0o0o0o0o0O0o0O0ooO0oo0ooOoo0ooOoooooooooa
O0o00000o0o000o0o0ooo0oooo0ooooooooooooooooooa
O00000o0OO0O00oO0o00000oo0o0o0o0o00oOo0ooo0oooo0ooooooonn
O0ooOO0o0o0o0oo0oO0o0o0ooOo0o0ooo0ooooo0ooo0ooooooono
3.1200000000000000000000COOO0OOOOOCOOOGOOOOO
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goooooboooooooooooooooooobobOooooobooooooooDbbooo
gobooooooobo
3.4 OOOOOOOO
gobooooooboooooooooooboboooobooo
(1) DOUOOOOOASSERTOOOOOOOOO
(2) ODOOOOOOO ‘OO0 =D00UOLQOOyOQOOOUOOOOOO
(3) ODO0OOOOOUOOoUOOUOO0OO0OOUOOUODUOO0OUO0OOODUOUOOOOOODOOD
gooogo
(4) WHILEOOOOOOOOOOUOOOOOOUODOOOOODOUOOO
() ODOOOOOLOUDOOUOOOUDOUOUODOUOOODOUDOODOUOOOOOOO
(6) DOOOOODOUOODOOOOOOUODUODODOOOODUOOOOOOOODOOO
oobooooooooooooooooooboooobooOoooooooooon
(1))ODOUDDODOUOODOUOOO0OODO0OUO0OODUO0OUD0O0O0O0OO0O0OASSERTOOOOO
0000000000000 00000000000000DO0ODO0OD0OOO(2)0000
goooobooooooooobooooooooOoooOoooooboooooobooOoooooboo
goooooooooooboooooooboobooboooooooooboooooDoODbOo
0000000000 1000000010 10000000000000(3)0000
gooooobooooooooboooooooboboooooobooooobooooDbon
000000000000 O0O0O00000oooOooDo00OBMethodOOOOOODOO
0000000000000 0000o0ooOoooooO)o(s)0(e)oooooo
000000000000 00000000oD(4)0(s) 0000000 OOODOUOODOO
O00oO00oO00O00o0o00oO(e)000o0OoUO0OO0OoO0OOO0ODUOOODO
oooOOO0O000oO0oOOoOO0OO0O00000000000BMethodOOOOOOODODODOO
gooobooooooooooobooooobooobooooooobooobooooooDooo
goooobooboooooooobooobooooooboooOooobooooooboobOoooooDooo
gooooboboooooooooooboooooooOooOoOoOoboooboOoCcboboOooooDboOobo
goooboooooooooboooooooooooooOoOo0ooooDooOobOoOoooOooDon
gooobobooooooobooooobooooboooooooooooboobOoooooDon
ooooooboooooboooo
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4. J0ooOOooOO

41 O O
00D00D00000000000000 (Ca,Pa,la,Qa,Va) 0OODODO0DOO
000 (Chy, Phys Ihns @ars Vi), -5 (Clg, Pl Tag, Qi Vay) 0000 VA 00DDO0O

0000000000000 (9)0000000000000V,00000000000

000000 (10)00000000000000000000Vy,,...,V4, 032000

00000 V4000000000000000000C,0P,,014,0Q,, 0 V4,00

00000000000000000000000000000000000

(1) 00000000000 CAO0PA0LOQ.000000000000000000
00000000000000000000 Crsn Prsn0 Lren0 Qs 000000
00000 ‘00000000’ 0 ‘000000°'000000000000000
000000000000000420000000

(2) 000O0O0O0OOODOOO000O0D00000 (Qa,Va) 00000000000
(Qanypef, Vangpe) 0000000000 (Qanyres; Vanyres) 100000000
00000 V4,000 ANYOOOOOOOOOO0OO00000000000000
000000000000000000000000000 V.0 ANYOODOOO
0000000000000000000V,00000000000000000
0000000 430000000

(3) 000000000z=dom(r)0000 070 Z=XUYOOOO ZOXOY
0000000=00000000000000 ‘00000’ 000000000
00000 {{e,..., €10}, s {€s1,...,es}} 00000000, 0000000
000 i0z0y 0000 e, 0 ¢, 000000000000000000000
00 200000000000000000‘ 0000000000000000
0ooooooo

(4) 0000000000 VOOODOOOO {e,...,e} 0000000000000
oo v{,...,V/ 0000000000V OOO0O0O0DO00000000000
0000000000000000000000000V{,...,V/ 0000000
{e1,...,e,})000000000000000000000000000DOO0O0O0O
440000000

(5) 0000000000000000 CranOPrn0La0Qr, 00000000000
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0 V' O00000000000000000 ¢'0P0I'0Q 00000000C'O
POI'0Q 0 Crsn0 P00 Qs 000 V' OOODODODD00OOOOO0ODOD
000450000000
(6) DODODODODOOODOO C'OPOI0Q' 00D V' OODODDODODODOOODODOOOV!
0000000000000000000000000000000V' 00000
000000000000000000000000000000 (10)00000
00000000000000000000000000000000000000
(1)000000000000000000000000000000000000
00000
V403200000000000000000000000000000000000
0000000000000000000000000000000000000000
00 SELECTO0000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000003200000000000000000 ‘10000001000
0000’'00000000000000000000000000000 1000000
00000000000000000000000000000000000000000
00000000000 (3)0000 ‘00000°00000000000000000
0000000000000000000 (4)0000000000000000000
000000 (2)00000ANYOOOD0000000000000000000000
(4)00000000000000000 (2)00000000000000000 (5)
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
42 000000
000000000 GOO00000GOO0000000000000000000
G 00000000000000000000000000 ¢00000000 POO
000 00000 QUODDNDD0O0000N0ND0D0000N0N0NDN0000N0N0NnNoDo
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000 200000000000000 BMethod0OOOODOOOOODOO=’ 00
00000000000000000000000000000000000000%’0
00000000000000000000000000000000000000000
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02 0000000000
Table 2 List of reasoning rules (extracts).

dom(r) <: X & ran(r) <: Y & r : X +>Y
dom(r) = X & ran(r) <: Y = r:X--—>Y

a = b & bRx = aRx
S<:Ygs={(te&y:Y = y/:8
r[{x}]={} & r[{x}]<:ran(r) <  x /: dom(r)
r000 & y:r{x}] &y =r(x)
r000 & y/:rl{x}] &y /=rx)

r0gQ = r'00do

0000000000000 000000 ROOOOOOOO0O0O0000O00Ox:X+->Y0O
0000000000000000000000000000000000000O0000O0
00000000000 000OoO>+»>0O>->000000000000000y/:s000
000000000 sO0000O0O00O0O00C0O00O0O0O0OO0yOOOOOOOOOOO
O000000000000000x/:dom(r) D0000000O00O0O0000O0 xO000O
000 r00000x0000000000000000000O00O000MOO0000a0
0000000000 O00D0O0O0000 issued:copies+->usersl] copy/:dom(issued)l
x:users 000000000 x/=issued(copy) 000000000000

4.3 DO0OOO0OOOODOODO
41000000000000000000000000D0OODO0O0000 (Q,V)DDOO
0000000000000 (Qanypef, Vanypes) 0000000000 (Qangress Vangher)
00000000000000000000000000 4(a) 00000000 res0O
000 ergs0 0000 QUOO WODOOOOODOOOOOOODOO ol,...,vk0000
000 Vayy 000000 ANYOOANYOOOOOOO VvOOOOOOOOOOoOooa
0000000000000000000004(b)004(c)0000000D0O0ODOO
000000000000 QUOO0 Ve, 000000000 v1,...,0vk000000
000000 ANYDO Vanypey 0000000000000 0O0O0O0O0O0OODOOOO
O000000000000000000000000000000 _res000000O0O0O
O0000000000000000 Qamreys 000000000 QO ANYDOOOO W
0000 QAW OOO0000 Vanrey 000 ANYOODOO Vi OOO VOODOO
Vany || V O0ODOO0O0O0O0O00O000O0 ANYOOOOOOOOOOOOODOO

O0000O000000000000000 ANYOOOOOOOoOoooooooooo
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v1_res,...,vk_res<--op (args)
PRE Q
THEN
ANY vI, ..., vk
WHERE W
res <-- op(args) TH]EN T
vi_res:=vl Il ..
"ll)'ill‘:ﬂ?] ™ vk_res := vk
END
ANY v1,..., vk
WHERE W END _ -
THEN (b) FERTEREE R R
Vany
END Il res <-- op (args, v1, ..., vk)
v —»| PREQ & W
END THEN
— Vany I V
(a)ANYX & END
At
SORIE (o) ImrEm SRS

04 ANYOOOODDODOD
Fig.4 Slicing of the ANY statement.

00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000 ANYOOOOOOOO0O000000
0ANYOOOOOOOOOOODOOOOO0O0O0O0O00000000 ANY OO WHERE
0000000000000000000000000000000000000000
000000000O0C0OANYOOOOO0O0O0OOOO0O0000000000000000
0000000000000 ANYOOOOOOOOO ANYOOOOOOOOOOoOooO
00000000000000000000000000000000000ANY OO0
000000000000000000000000000005.30000000000
000000000000000000000

44 0000

0000000000000 VOOOOOOOO0000O {e,...,e,} 00000000
0000000 VY,...,V/000000V{,...,V/ 0000 {e,...,e,} 0000000
0000000000000000000000000000010000 VOO 100
000000 {e,...,e,} 00000000000000000000000023000
000000000000000000 SELECTOO0O0O0O0000000000000O
ooooo pOP, 0000 PLO0OOOOO S0P, 000000 S,00000000
0000000000000O0 A,0000000 §,00000000000000000
00000000000000000C0O0000000000000000000000
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00000000000000000000000000000000000000000
0000000000000000000000000000x,y:=E1,E20000000
00000000 x:=E1lly:=E20000000000000000000000000
D0D0O000O0O0CHOICEMIFO0O0OO0O0O0D000CASEDDDOODDSELECTO O
000000000000000O0slice0000000000000D000000000
OsliceD00 VOODOOOOOD {e,...,e}000000000000000000
000000000 slice00000000000000000000D000000
0000 slice(z := £) 0000000 xO0O0ODDOO000000000000000
¢:=EFE00000000000000000D000000
0000 slice(Vy Il ... |1 V,) 0000Oslice(Vi),...,slice(V,) 000000000
0000000 slice(Va) |1 ... |1 slice(V,) 000000000000 Oslice(Vh),...,
slice(V,,) 00 0000000000000 0000O000O000000000000
000000000000000 SELECTOO0000000 SELECTOO000DO
000000100 SELECTO000000000000000000000000
0000000000000000000
0000000ANYD slice(ANYw,...,o, WHERE W THEN V) 00000 W OO
0000000000000000000000000000000 Wi,..., W, O
0001<i<k0000 VOO W, 00000000 X,00000000000
00000000000 V,0000000W,...,%w 0000000000000
000000000000 V,,...,V, 000000000000 ANY X;,,..., X,
WHERE W, A---A W;, THEN Vj, ||...|| V;, 0000
0000 slice(SELECT P;; THEN Vi, ... WHERE P, THEN Vi, ... WHERE
P,y THEN V,; ... WHERE P,, THEN V,,) 000000000000 0000
Pa,Pp,... 0000000000000000i#;000 ;0000 P,OP, 000
0000000000 P,O0P, 0000000000000 QUODO Q= Py A Py
00000000000SELECT; O SELECT P;; THEN slice(Vi;) WHERE Py
THEN slice(Vi) ... 0000000000000000 SELECT,...,SELECT,
0000000 Oslice(Ve,) 00000000 P, O SELECTOOOODOOO0OODO
0000000000000000 SELECT, 0000000000
B Method 00 00000000000000000000000000000000
0o p,O0P,00000 V,OV,0000000 P,OP,00000000000000
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P1&P2| SELECT P1 THEN slice(V1) (a)
WHEN P2 THEN slice(V2)

SELECT P1 THEN V1
WHEN P2 THEN V2
SELECT P1 THEN slice(V1) END | (b)

otherwise| SELECT P2 THEN slice(V2) END

SELECT 'not(PI orP2or..) (c)
THEN slice(Ve) END

05 SELECTOOOO
Fig.5 Slicing of the SELECT statement.

vwiov,0OOooooooooooooooooooooggpboooogoobooo
goooooooooOooodobD pAOOOODOO VOODOOUOOOOOoOoo
go0Oo0obOO00O0O0oO0bOoU0oDOo0OOOOoboUDO sbOoUOobDOoOoOOO PO
p,000000000O0O0COOOD AOPUDO0OUOUOOOOOODO(OODO
100 SELECTOU00OUOOO PpAOP,00000O0OO0DOOOOODO (b)DDOOO
O p,O0P, 00000 SELECTOOOOO0OOOOOOELSEOOOOOOOOODO
0000000000000 5(c)000000D00DO0DO0ODOUOODOOOODOO
SELECTO0OD0OOO
4.5 O0O0OO0OO
000000000 GO0 4400000000000 V/'OOODOOODOOOO vOO
000000 ¢"000000G0 4200000000000000000 CraO Prs,0
L0 Qs 000000 ¢'0 V'OOODODOD0OD000000000000000000
0000000000000 vers(V)0DDDO V/OOOOODOOOOO chs(G,v) 00
00 +0000000000000000000 GOO0000000000O00OV' O
0000000 YOvVvOoOoOoooo v ooooooooo v/'0ooooooooooag
0 CrenD PronD Qren 000000 G = chs(G,vars(V))) 000000060 Lew 000
000G = chs(G,vars(V') = Y') A chs(G,vars(V') = Y")DDDODO
00 ., 0OOOOO0O G = chs(G,vars(V/)) 000000000 ¢’ 00000
00 G0 YD Y’'0D0D00oD00o0o0oo0O0oo0o0oooooo (V]G0 (V]G o000
gooooobooobobbbboooooooobooooooobobbobooooooooo
00 wvars(V') — Y” = vars(V') 00000000V 0000000000000C
G' = chs(G,vars(V')) 0000000000000 O0D0DODOOODOOOOOOOOOOO
000000000 vVOO00oDoOOoOoo v'o voooooo voooooooo v'o
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goboboooooboooooobboooobooooooboooooobobooooooboo
O WCran(r)DOO0O00 wOOOO W:=WU{r(w)} 0O r:=rU{ww~ f(w)} 00
020000000000000 whOOooOooooooooOoOOooooooooooboo
000D00000000000000000W == Wu{r(w)} 11 r:=rU{w— f(w)}
00000 VOOOO [VI(W C ren(r)) 00000000000000000000
W:.=WwWu{r(w)} 00000 V/'ODOODOODOOOOODOOOOODO 000000
VvoooouoooowcCren(r) DOO0O0OODO0OOO0OODOOOO0OOOOOUDOOO
0000000000 [W:= WU{r(w)}] (W Cran(r)) 00000000000000
goboooobooooboo

goooooboooobooo 4200000000000 0O0OC0OO0ODOOOOOOODOO
gooooooooooooooooooboooooooooooooooOooooDbono
gooboooooooobooooooboooobooooooooooboooooooOoOooboo
gooooboooooooooooooooooboooooobooooboooooooDoooOoo
oob42000000000000000O0O00O0O00O0OOCOODOOOOOOODDOO
4.6 J00O0OOO0OOOOOOOODO

gooooooooooobooooooboooooboobooooooboboooooDoboo
gobooooooooboooooooosirooooooooooboooobooooooboo
goboobooboobobobooboobooboboobobbobbobooboo
0oooo0ooo 3)00 40ooUoo0ooo0ooLD0ooU0ooUoOooOooooooDO
gbooboooobooobooboobooobobooobooboboobooobobo
0000000000 00000O000LO0O0000O0O 9YYoooooooooooooo
oo0ooooo (lo)ooo0oo0oooUooooooOo46.1 00000000000
gbobooboooodooocoboooobooodobooobooboobooooOoobooono
0o000046200000000000000000000000000000O00OAO
oooooooooooooooooooooooobo46200000000000000
goooboooooooooooooobooOoooOooobooooooboooOooooDoOono
goboboooouooobocooooboooooooooooooooboOooooboo 21000
gooad

4.6.1 OOO0OOO0OOOOO

23000 (3)00LO0UOULOUOOOOUUODLOODOUUODUOLDOLOODDODODO
Ooo0 coooooooo pODOOOOOOOOOOOOOOODODODOOODOOOOOO
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0000000000000 00000000000000000000000 Ca A Pa
0000000000000 00000000000000000oUO0nn [Ualla 0O
0000000000000 D000000000000D0 U,07,00000000000
oo0ooooooooooooooooUo0 (1B)ooooooo (WB)uooooooao
uo1004ad
(Ualla = [UAl14 (13)

oo01 0@13)000

00000 PO0OOUOODODOwO0OOO P=chs(P,v) 00000 DOO0OOOOOO[UA]LA
oooobo L, 00o0o0o00DbO v, 00000000D0DODOOCOOOOCOOODODOOOO
0000 »00000O (14) 00000000000 0DODO0O0OOUODOO ssOOOOO
Uy = slice(Ua,ss) 000000000000 v 0O vars(slice(Ua,ss)) 00000000
0000000000 (150000000 (/) 0000 UA0D0O0OD0UDDOODOODOO
0000000 7,0000000000000000000000000000000OA0
slice(Ua,ss) 00000000 ss0 7,00000000 vars(slice(Ua,ss))000000
00 (16)000000000000000000D00D0000000D0O0O0O000000U;,
00000000 U40000000000000000000 0O0vars(slice(Ua, s5)) = s
00000000000 (1) 0000000000000 (13)0b0oooooo

[UA]]Aj[UA]ChS(IA,’U) (14)
= [Ua]chs(Ia, vars(slice(Ua, ss))) = [Ua]I4 (15)
= [slice(Ua, ss)]|chs(1a, vars(slice(Ua, ss))) = [Uall4 (16)

4.6.2 OO0OO0OOOOO

23000 4000000000 0DO0OO0OO0OO0UOO0OOOOOOOOOD COo
0000000 PO 46.1000000000000QaAIa=[Valla0OODOOOOO
00000000000000000000000 Q,0,0V,00000000000
ooo0oooU0ooooUooooUoUOoD nyoooooo

(Qa A In = [Valla) = (Q4 A Ih = [VA]L4) (17)

0O (l17)OOo0o0oUoOoU0o0 2000000000000 000O0O0OLOOOOD PO
oUoooouoUd rsn(P)DLO0OO0O0OO42000000000000O0OOUOUOOODOO
gooooboooooooobooooooobooOobooooooboooooboOoCcbOOoboOooooobo
gobooooooooo
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002 017000

000000000000 POOODOOOOOD rse(P)0000000000OD0
O00D000X = YOOOOOOODOOOO o 0000 X' = chs(rsn(X), )0
Y’ = chs(rsn(Y),v) 000000O0(X = Y) = (X' = Y) 0000000000
000 rsn 0000000 o 00000000000000Y 000000 Y/ 000
000000000 X' 000000000000000X0 QaAls, YO [VallaD
00000000000000000000000000000000000]([V4]I;0
[Valrsn(Is) 00 0000000000000 Y = chs(rsn(Ya),v) 000000000
0000([V4]I, 0 [Valrsn(l) 00000000000000000VA00 y:=4'00
00000 y0O V400 y:=y000000007,000 y0OOOOOO0OO0O00O0O
0045000000000000 V40000000 V40000000000 » 00
00000 [Viehs(rsn(I),v') O [Valrsn(l,) 0000000000000000000
000000000Y' =chs(rsn(Y),»')000000000 (17) 0000000

5. 0000

51 0O 0
00000000000000000000000000000000000000000
00000000000000000000 (1)00000000000 (2)00000000
0000000000000000000000 (Ca, Pa,Ia, Qa, Va), (P, Rr, I, Vi) 0O
00000000000000000000000000000000 (Ch, P4, T4, Q4, Vi)
00000000000000 (Ch, P, Ih, Qp, V) DOODODO (P, Ry I, Vi, Vi)
0000000000000000000000O (5)000000000000000
000000000000000000000 VA0 V,00000000C,0P,0I,0
Q,000000000000000000000000000000000000000
000000000000000 (11)00000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000
(1) 00000000000000000000000000000000000000
0000000000000000000 520000000
(2) 000000000000000000 ‘0000000000’ 00000000
O000000000C0C0O00000000000000000000000O00
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530000000
(3) 0000022000000 Weisee 000000000000000000000
00000000000000000 540000000
(4) 0000000 DO0O0O0O000O0000O00000000000000000000
0000000000O0O0O0O00000O0 550000000
(5) 0000000000 O000000O000000O000000000 (11)0000
00000000000000000000000000000000000000
000000000000O0000000O0 560000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000 (5)00000000000000000
00000000000000000000000000000000000 Vi Vig
0000000000O000000000000 41000000 10000000°00
000000000C00000000000000000 y0OOOOO0O0O000000
00000000000000 yOOOOOOOOOOO0O00000000000000
00000000000000 (1)000 (3)0000000000000000000
0000000000000000 SELECTOO000000000000 (2)0000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000
5.2 000000000
000000000000000000 :000000000000000 Y =
{y1,...,y}0000000000000000 YOOOOOO 200000000
O0O00OB Method 000000000000 00000000O00000OODOOOOO
00000000000000000000000000000000000000000
000000000000000340000000000000000 ‘0000 = (0
00000)000000000000000000 YOOOOOOOOOOO0O0o0o0o
000000 E(Y)0OOO0000000 000000000000 z=E(Y)O0OO
000000000000000000 z0000000000000 YOOOOOOO
000000 YOOOOOO 0000000000
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53 O000O0ODODOODOO

5.3.1 0O O
gooooooooobOooboOoboooO0boUoOo0bbOUoDbOoOobOOobDOoOooOoDo
Vanypepa DO OOO0000DDOO0O VagrepaOOOOOOOOOO V0000000
OO0O0O0000000000 Vapens 0000000000 Vangrepr 00000000
O VanyperO Vanyrer D0 000 Vapyperal Vangresa 00 0000000000000
O0000O0OO0OOOo ANYODDDOODOODOOOOOOOOOOOoOOo »0OOOUOOO EOOO
000000000000 FOOOCOCOO0O00 Vawper OO EOOOOOOO0O0OO
O Vuwrer OODDDODOOOOOOOOODOOOOOOOO0OO0O0O0O0OOOOOOOOOO
gooooOoooooooooOoOoOobOoOoO00UooDOoooUoooooOogUoDooo
gooooOOoo0o0ooooooDooo0oobobooooooOoo0UooDoooDoboOo
gooooOoo0ooooooOo0oobOoOoO00oooooogooooogooDooo
JooodooOo0obooO0o0oDbOoOo0oobOoooOoooO0oooOoOO0ooOoooboOoooDoOoo
5.3.2 OO0O0OODOODODODOOO
gobooboooooboooooboobogybbO0bDOo0obDoooboobbooo
goobobobobdyvbO0ObOO0ODODODODLDO FPODODODOOODOODOODOO
0000000000000 0000000 »0000O0OD0 EOOODOOODOO ANY
gooobdby0OO0O00O0ODODO0OODODOOOODODOUOODODOUOODODOO
ooooooooo

00o00oooooooo 10000000d0oo 1000 1000o0oooooo
goooooooboooooobooooboOooOooboOoboobDOoOoOoOoOo10bbODOo
gooooooooooobooooooobooooooooOoboboOoDbOoobooDo
gooooooooooobOoOooOoboUoo0oOoOopDOoOoOoOobDoOooOobooboODo
goooooooboOoooOobOoOooOobOoOoboOoboooObOoooOboooOooboDo
gooooooooooooooooooo0ooOobobOooUooDoboOoUooDbooo
gooooooboo0ooDOoOoOo0oOoboO0bOoU0DOoUobOoUDoUObDOoOD 2000DO
gooooooooooboooobooooboooobbo0oOoOoOoUoboUoooOOoUobbUooooog
goboooo0oooOoooooUobOvO00OO0O0v=FO00OODOOOODOOODOO
0000000000 FOOODOO

5.3.3 OD0OO0ODOOODOOO
goooooodo0oOoDOOoOo00 pO0O0ODOOCOOD FOOOOOOOOODODO
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goooooooooo’0 ‘0 FO0000O0OO0OU0OOOOOOOOoOoOoOoOoOOOoO
ooooogooo’ooooooooooUdggoooooooooog
goboooobooooooooooboboooooobooooon
OooooooooODOOO0O000000 viresOWeiser 000000000 FOOODO
000000000000 vepOOOOoOooooOoooo veOOoOOoOo v_res:=E 0O
oobodoobooooooooooo
gobooooooobooooboooooooo
goboooobooooooobooooobobocOoooOoobooOooono
goooooooooooboOOOOO0Ob0DoOD0O0O0O0O0O00OCODOD ‘OO0O00O0OD0OO
oooooooooo’rooooobo FOoODODOOOOOOOOODOOOO
ggoboooboooooooboboooooobooOoboooooooObooOoooooOobooOoooon
0000 Weiser 0000000 OOO0OO0O00O0O0O0O0O0O0O0OOOOOOODODOO
54 0000
00000000000000 v,000000 vOoOOOooo v,00000000
0V'0000000000V,0000000000000000000000000 V
0000000000000 Vawpeyr 0000V,00000000000000000
00000000 vOoOoooooooOoOoOoOoO Vawrey DOOO0O0O0OOOOOOOOO
goooooooooon0 WeiserDOOOOOOOoooOOoOOoDOOOOODODOOODDO
OOWeiser OO0 O00O0000O0DOOOOO0ODOOOOOOOOOODODOOOOODOOOO
go0D0Oo00boOo0o0ooDOoO0o00DODo00bDO WeiserJODODOOOOOOOODDO
goooobobooooooobooooooooboobooooooooooooboooOooon
goooboooooooboooooobobooboooobooooobooboOoooooboo
oooobooodoooooboooooooboobobooobOboOoooooboooooonoa
0000000000000000000 v,0000000 vOoOOOooooooo
ooooOoobooboobbo‘cooooooobooooooooooobooOO0’0000
goooo
5.4.1 0OOOOOOCO
poooooooooooooooOo IFOOOOOOOODOODODODODDOOOOOOO
ooo P,...,P,0000000P,...,, 000000000000 IFOOOOODODO
ooooooooo k0000 A,...,A,0000000000000O0O0CO0O00O0O
OO0o0O0ooOO0O0 IFO0O0O0O0O0 POTHENODOOOO POOOOOOOOELSEOOOO
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0-POD0O0OODOOOOO(P V- ---VP)=-PO00000IFOD00000 —P
OO0OELSEOO THENOOOOOELSEODOOOOOO IFOOO0OO0O0000000O
00000000000D000000000000000000000000000000
00000000D0000000
5.4.2 000000000
000000000 V40 V40000000000 V;00000V,0000000
00 X,0V;0000 X,0000000 X, 0000000V,0000000000
Y,0V;0000 YAO0O000000 v, 000000000000000000 V400
0000000 V,0000000000V,0000 X,0000000 V;0000 X;
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