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00006 = gye, € Q:000000(1) 000000000000 rylioy =%,
re0eli 00 rplios =% 000 0, 000000 = U;eye, 0 00000 (1) 00 0 O
o =% ik 00 10 —% f(t1,...4,) 000000000000 33000 (1)0
O0lo =%, Wbk =%, , 00 o 5 ro =% f(t.nty) =t00000000
s=lL,oc00000O0O

O
00 3.22. L(Aour) C (—=R)(L(ArN))D

00.000000A0000 L(Ax) C (=5)(LAw)0000000K000000000
00k =000000000000000 4 >0000000321(2)000000 q € Qs
0000 Ly(Ar) C (=5)(Ly(Ar) 0000Qy C Q1 00000 q € Q0 Ly(A) C
(=) (Lg(Ak-1)) € (ZR)(L(A-1)) DO0D0O00000LAR) = Ugeq; Lo(Ar) € Ugeq, (=%
)(Lg(Ap-1)) € (=R)(L(Ae-1)) 00000000000O000000 L(Ak—1) C (=R)(L(AIN))
000000-%2000000 (=R)(=R)(L(AIN)) = (=R)(L(AN))D0000000L(A) ©
(—=R)(L(Ae-1)) € (BRI(RIL(AN))) = (=R)(L(AN)DDODDODOD O

00 3.23 ([3]). ROODODOOOODOO0O0OO0O0O0O000Aopr0 RO Ay 0000000000
00000000000000£L(Aour) = (=%)(L(Arx))0

gb. 0032000000 322000000 O

4 U0goooboboooooobobod

ocooooooooooo0ooROODOOOOOD AAODOODOOOOODODOODOOOO
000000 Apyr 0000 ROOCOCOOOOOODODDOOODOOODOOODOOODOOOOOOO
goooooooRrROOobODOoooooODO

4.1 0OD0OO0O0O0O0OOOOO0O0d

00000000000000000 ¢u000«wW00000000000000000000
D000000000000000000 kb —%, |, @ 0000000wD00000000
00000 b0 mefe —%, g 00000000000000 (0200)0000000000
000000000000000000000000000000000000000000

00 41 (000). 000000l —-reROOD0OODODODOOOOOOV - eRO0O0OOO
/0Dr00000000000000000000000O00O00O00OO00ORDO0ODOODOOOOO
rROODODOOOOOOOOOOOOOOODOODOO



AAL—1 AN

-
-

que +~

02 k000000000

0000000000000 00O0O00ORUODO0ODOOOOODOOO(DOODODOO)OOO
gboooooboobooonoog

0 4.2. R={v1: f(g9(x)) = g(z),v2: h(z) = g(f(z))} 00000, 0000w 0000000
000w 000000000000000R ={v1: f(gx)) = g(x),vh : h(z) = g(f(k(z)))} O
O0000v,, 00000000 0000000000000400000000000000
O00vwOOOoooooOooooooooooR 0000000000000 00oOO0

OD0D0D00ROO0O0O0DO0000D00000000000RO AnO0D000000000 A
Lorbedi 4 (0<i<k)D000000D000D0000000000000000000000
00000000000 ¢qu0000000000«00000000000000000

g 4.3.tET(f)Dtﬁ;kunDDDDDDDD cU0DO0OOO0 ¢t =wuol

ODO.000c000DDO0O000O00Kk=00000¢-=% 000000000000k >0
D000t —=7, «000000000r00000000000r=000000000n>00
O000C00O0O000000000ODO0O0O00qgUODOODODODO0O0ODODO ApDOOOOO
ogbooooog

(1) f(q1,qn) = quw € AF 000000000t = f(t1,...t,) 000000 3900 u =
f(ul,...,un)DD qi:a(uiQ)DDDDDDuiGVDDD qi:uiQD[ID Ui:[uthi]DDD
w¢VO00qg=q¢,,0O00000000000¢t=u0,000 ;000000 =1{J,0;0
0000t = f(t1,....tn) = f(u101, .. unon) =uc 000000

(2) f(q1,-qn) = qup €A 0000 ¢ 5 qwe A 0000A 00000m<k0000
00 f(qr,-nqn) = qu €A 0000 ¢ - qe Al 0D0000000mOO0OO00O0
0000033000 (1)0000bm >4, 20000031100 A, 100000
000021000000 0, 0000000Imom —a, lmbm =4, 00000000
m—1<k000lyom A, , 00000000000000000000 lyow =uo
D00000D00000 380000000001 —reRODODOO pe PosF(r)000
00u=r[,00000000000Ly0m=rl,e00001,0 00000000 ROOO
ODO0O0O0oDOoO0DoDO

O

goooboooooobooooobo!l—--000obO0o0eOODOOODODOOOODOOO
0033000 (1)-(3)000000 000 @ OO0O00000000D000N0NOOoooQ
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ar € Qo : layer(qr) =0

AN
IO, =

VI
VI
Quo  : layer(qup) > 0

03,0, 000000000

319000A; 0000000000000000000000 6,000 QU00000000
00000LA,0000000000000000 A 0000000000000000000
0 (0300)0

HEN 4.4.l—>r€RDl9—>j‘4kqDDDDDDDDDDDDDDDDD

(1) g€ QoO0D0O

(2) 2 € V() DO OO layer(zf) > 00000p € Pos(l),m < kv — ¢ € Al 000000

16 =%, a7 1010y = a7 Wlamlp =%, ¢ 00 2 €V(ll;) 0000

00. (1) ¢q¢Q,0000000000038000q¢¢€ Q,\QoOO00l — ri,6;,p € PosF(r;)\
{00000 ¢ =g, 00000031100000 210000000 000000
lo =%, 10 =% Gy, 0000004300 lo=r0:, 00000000(000000R
00O00oo0O0oooo

(2) 10 =4 a7 W0l —ay Wlamly =4, ¢ (@ € V(I];)) DOO00OD0O00000000000
3.1900 layer(q) > layer(z) >0000000000(1)00 g€ QoO0OOlayer(qg) =0
00000000000000v—q€A] =Upcicr A 000G =gm,v—qgne A, 00O
mO00000 -

O

g 4.4DDDDDA;DDDDDDDDDDDDDDDDDDDDDDDDDDDlm—>rm€7?,
ocoooodr, 0L, 0000000000DO0O0OO

00 4.5. Ay 220%% 400033000 (1)0000000 46, A, © AT kbklgmlp
=4, @ (m<k)D0000000000000p€ PosF()00 r, 0 [, 0000000
ooo

00. pe PosF(l) 00 I, 0 1,y 00000000000000000 p¢ PosF(l,) 0000
k(p) €VOODOO0LG %, 000000000 ¢'00000 Lk —zr W' =4, , a0
000000000000 33000 ()00000000000p € PosF(l)0000k|,0 rpy 00
000000000000000A 00000000000000AT ={¢ - ¢u}0000r, =2
00000000000000000A], = {f(g1.-dn) = ¢} 00000000046 >4, |
o —AT WOklgmlp OO O Lbklp =4, Fla(rmbml1), ., a(rmbmln)) = f(q1, s qn) —Ar gm 0000
00000311,00210000000 0, 00000 lLowlp =4, , Wbikly 000 Dlowly =4, |
a(rmbmli) (1 <i <n)00000000000:i(1<i<n)000000000000
DDDDTm|Z' e ypooa g; = [Tm‘i — lk|pz‘0'k]|:||:||:||:|7”m|i ¢VDDD q; = qrmgthDDD
li|pio =7, @rme,; 00000004300 le|piok = rm|io; 000 UiDDDDDU:U1§¢§nUz’
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l%rl’%r o001 O(l—-rl'-2)0000

CAD i

U4 0000000000000000000D00

00000Ok|pokr = f(lklp1oks - klpnok) = frmhiot, .., Tm|non) = rpme 0000000 Olglp, mm
gooooogooono O

4.2 0O0O0O000OO0OOO

gooobboooobogbooboobooRUbODODbUOUOODODOODUDODODUODDOO
gboboobboobooobboobuoobbooboobbooboo

00 46 (00000). 000000000 RODODOOODOOCOOODOOOODOOOOO0OG(R)=
(V,E,0)000000
o VIDDOOODOOOOV =RO
e HUOODUOUODODOOUUODDOUDOUODO
E={l—nrl=1")eRxR|3pe PosF(l). IJu=mgu(r',l],). V(r)nV(l|,) # 0}
ooo0o0l—-r!'—-/000000000000000000O00O000O00OO0
ew:E—{0,1})000000000000000000 (0400)0
1 ---3pe PosF(l). 3z € V(r) N V(|p). Ip = mgu(r’,1l|p).
w((l—=rl' =)= rpu € VUT(F).
0 ---gooon

00 47 (00000). 00000 6¢R)O000 (I — riylis1 — rit1)o<i<n 00G(R)OD OO D
00000000l —r eRO0D0D000000.,11 »my €eRO0D000O0OO0O0OOOOOO
D0000000000000000000000000000O0O00000000000000
Dl—reRO00w(l—r)0000000GR)OO0O0O00I—»r-000000000000
D000000000000000000000000 w(i—r)=0cc0000

0 4.8. R = {v1 : f(g(h(x))) = g(h(z)),vs : k(z,9(y)) = h(s(z))} ODOO0DOO00O00O0
0000000 gh(x)0 OO0 gh(2)0 p=[z—2]0000000000V(g(h(z)))N
V(g(h(z))) #000000 0,00 v, 000000000000z =2'€VOODOO (vi,01)00
00 00000un 0000000 A(z)0 v000 A(s(@))0 p=[z— s(z/)] 0000000000
V(h(z)) N V(g(h(z)) 2000000 v 00 00000000000 0zu=s(@') € VUT(F)
00000 (v,v) 0000 10000w 0000000 g(y)0 v, 000 g(h(z')) 000000
00D000V(gy) NV(h(sz))) =9 0000w00 »000000000000000000
gboooboobooboobooboobRUObOUObOOUbL SOUObDDbDUOODDbDUObOUODbDOb
v, 0000 w(vy) =1, w(ve) =00000

00000 w(l—r) 000000000000 OOOOOODO [f|DO0DO00DDOO0OOOODOO
ogoooooi1bbooooobooooooobooooobbooooooRUbDOOOOODOOOOD
O000w(l—-r)000000O0OOO
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—()
0 5: R ={v1: f(g(h(2))) = g(h(x)),va : k(x, 9(y)) = h(g(2))} DOODODO

00 49. 00000 ¢GgMR)OO0 1000000000000 DODOOOOOOl - 7r€e RO
w(l —-r)<|RIO0ODOO

00.l—reRO0DDDDw(l—r)>|RID00000000000000000 =1y 7o
00000000 (b — rilist — ric1)osicn 000000 gw(ls — ri,lisr — rip1) > [R| O
0o0o000J ={j € {0,1,....,n} | w((l; — rj,lj4z1 — r41)) = 1} 00000(J] > |R|OO
0000000200004, €J(j<4)00000% —»r =1y »rp, 00000000
(I = ri,lis1 — Ti41)j<i<y—1 000000000 w((l; = rj,ljs1 — rj41)) = 100000000
001000000000000000¢Gg(R)00O0O 1000000000 DO0O0OOOOODOOO O

0000000000000 o0000o00o0oU0o0oUOD ROODOUODOOGMR)ODUDOOODOO
gboogboan

00 4.10. 00000 GR)OD0O0D 1000000000000O0O0O0ORDO A;nOOD0OOOOO
oooooooon

00.00317000000000 k00000 qe Q0 layer(q) <|R|+100000000
D00000000000000 ¢e@,0000010000000000000000000
0000000000000 000000layer(gue) = max{layer(z;) +1 | x € V(lx) N V(u)}
0000004900 w(ly =) <|R|O000000000000000 A, 22t 4
000000000 z € V(i) NV(rg) O layer(zby) < w(ly — r,) 000000 k00000
000000 Olayer(qu) < |[R|+1 000000k =1000006,:V — Q000000
kE>10000z € V() NV(r,) 00000 layer(z6y) > w(ly — r,) 00000000000
w(ly — ) > 000 layer(xf) > 00 10 =%, w0000 44.(2)00 p,m,v — gm €
Al (m < kyz € V(lglp)) 00000016y —>*Ak71\A;1 WOkly =47 WOklamlp =%, , ax O

lm—=7Tm ,0m qm
_—>

0000000000 A A,00000000 4500 p = mgu(lplp,rm) O
00000000z € V(i) N V) D0 V(i) N V() # 90000000000 G(R) OO
(I = Tyl — 7y) 00 0000p € PosF(I) 00 Iyl = f(I,..,1,) 00000000z € V(i)
000y € Pos(ll,) 00000 ¢ =),y 000000000p =e0000 2 =1U,0000
pePosF(l,) 00000000y #0000

(1) zp¢yO0D00000000xpu =1n|y0p € PosF(r,)0000p" € PosF(ry,)00 r, V0O
O00000(p) =00 rp=f(rl, ..., ) 0000000000 = f(a(ri0m), ...,a(r,0m))
D00000p #£e00p =i/ 000000000z = lklpy = FU, oo )i = Ll
D000r|y € VOO 7y ¢ VOOODOOO, ¢ VOOOODOOO000a(r0n) =
@0 = Grn0n D0 OO UOK[TO)yr =3, \ a7 Grm0,, D00 312000006, € Q0D
2bp = a((rmbli)ly) = a(rmbly) = a0, DOO0000000rm|y € T(F)ODOOO
layer(qr,,6,,1,) = layer(x0;) > 00000000000,y ¢ T(F)DOODOODOOOD
T € V(lk|p) NV(rg),zp = Tm|p/ YUTF)DDoO (g — rg,lm ) 0000 10000
w(ly = 1) > w(ly, —» ry)+100000000 0z0 = g, 000y € V(ir|y)0ODOO0O

Ol
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layer(yOpm,) = layer(x;)—1 > w(ly —» r,)—1000. 00000y e V() 0000m < k0O
00000000000 w(lm — ) > layer(y8y,) 00000y € V(l,,) 000000 3.300
0 (3) 00 layer(ybm) = layer(gany) =000000000000 w(ly — mm) > layer(ybm)
000000000000 w(lk — 1K) > w(ly = rm) + 1 > layer(yby,) + 1 = layer(x6;) O
00000000 layer(xby) >w(ly —r,) 000000

(2) zpeVOOOOO (Ix = rkylm = ) 00000 w(ly — 1%) > w(lym — ry) 000000
000y eV(ry,) 000 p”" € Pos(ry,) 0000007,/ =y00 € V(klpp)D0000
good lkek —)A \AT lkek[(ﬂp-p” _>*Ak—1\A;I_1 lkek[v]p —>AL lké’k[qm]p aoo Lj = me 0o
000000000004y —4,ar 4000 3190000 Olayer(q) > layer(26) > 0
0000000000004 Qo0000

(a) T’mGVDDDDDDDDDTm:y,v:yHmDDpIIZGDDDDDDDleek[(ﬂp.pu:
Ukldly 5 a7 WOkWOm]y 000G =3, o7 ¥ 000000000ALD 0000
0000000 §—h, ¥0,00000000§¢ Q00 §=y0,000000

b) r ¢ VODOODOOOOOOk, = fI,.0)) 00 rm = f(r},...r)) 0000v =
flar,.qn) OO O0OP" #£e00 p” —jp"’DDDDDDDleGk%A AAT U0k Q)ppr =
l;& [ ] » 00 Dl’@ [ ] o — lkek[v]p —>AT lkak[qm]p ogoooa DT’;~ eyao

Ag 1\A;ll
O000y=r;00p" =4p" =e000000,[ql = q—>A\AT g = a(ri0n) = yom
00000000(Q2)-()0000§¢ QU0 §=y0,0000007 ¢v0000
4j = &1}0m) = dr, DO 00000 0L0n[@lyr 4, a7 drne, 000 31200000

q ¢ QO RN q = O[((Tm0|j)|p///) = Oé(Tm6|p//) = y9m ogooood

0000 Wbhlppr a7 90 000000 31900 layer(yd,) > layer(a6,) 000000
00O0(1)0000 m< kO0O0O0DO00DOO0000 33000 (3)00000w(lm, — rm) >
layer(y0,,,) 00000000000 0w(ly — rg) = w(lym — ) >
000000000 layer(xby) >w(ly —r,) 000000

layer(y0,,) > layer(x6y)

O

goboobooboobobooboobuooboobooboobooboobboobboobo
gboboobboobuoobobobbuooboobbooboobbooobooboanbobg

00 4.11. ROODOOODO0O0OO0OOOOOO0OODOOOO0OOOOOOGMR)ODDO0 100000
goooooooooRrROOOODOODODODODOD

0ob0.00323000004.100000000 O

gboodob 411000000000 0bobooboboobboobobooobobooon
0[40000000000000000ODO [f|O00D000000DODOOUOOO

gboooobobobooooooobobobooRrROobO0obObOOOOODODODbObDOO
000000000l —-»reROODOO0OO0zeV()NY(r)DODODOOODODDOOOOO 100
000000000R'0000000000000000D0DDODODODOOOO00000
000000000000 4oooooood

00 4.12 ([4). R-'00000000000000O00D000O0OROOOOOOOOO0OO0
oo0
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0 4.13. R = {v; : f(a,g(z)) — f(b,g(h(x)))}000000000000000000000O0
000000 GR)IOD000000000 004110000000000000000000
z e V(fa,g(x))NV(f(b,g(h(z))00000030000000000000R00000
00000000000000041200000000

0 4.14. R ={v1: f(z,9(a)) = f(z,y)} D0000V(f(x,9(a)) NV(f(z,y) DOODOOOO
0010000000000000R'000000000000000000000000 4.12
b rROOODOODOO0ODOOODOOODO0OODODOOODODUOODLDODOODOObDODOODO
041100000000

0000000000000 00O000ODO00DOD0000O0O00 sbotooooooogotgy
00000 pe (Pos(s)NPosV(t))\{e}00D000s, T(F)ODO e=xp <pOO0O0O0000p
0000 s(p)=t()000000000000 s|,¢V0000s0¢t00000000O00O0O
000000000 ROODDODODODDOODV=ROODOODOO FOOOODOOODOOODOO
0000000 Gr=(V,E,w)00RODO0000000200 v1:l — r,vs:ls—raeV
0000000000 ze V() \ V() (i=1,2)00000000 ¢000000000000
Ol —r,ly—r,0000
1) 7"§|:|liDDDDDDDDDDDDDDDDDUg%UlEED
2) TQDDDDDliDDDDDDDDDDDDD'DQi)U1€ED
3) 0o0oon TéDDDDDDDDDDDUggvleED
4) !0/ 000000000000000w v € B0

000000000 ROOOOOD GrOOOD1000000DOODOO0OODORODOOOODO
goooooobogobobobooooooobooobobobobobobobooooobobobob
0000000000000 000000ODO0OO flooooo0oOon

00 4.15([6])). ROODODODOODOOODOOOODOOOOOOO GgOOO 100000DODOOO
ooobooo ROOOODOODOOOOOOD

0 4.16. 04130000 ROODOO0OO GrgOOO vlﬁleDDDDDRDDDDDDDDD
gbooooboobooboboo4i1sb00o0o0o00o0

0 4.17. R ={v1: f(z,a) — f(h(y),x),v2:9(y) = f(g9(y),b)} 00 0000000O0O0OO0OO0O
O0O0DbO00O0O00 GgODOO v2i>1)1|:|D|:| ’UQgUQDDDDDDDDRDDDDDDDDDD
goooboooobooobo 41000000 booooboooboboooooobooobOon
googoobooboobbo411ooo0boooo

(
(
(
(

5 oo

goboooboobboobboobooobooobooboboo20b00boboanon
gboogbooobooboobooboobbobbopobooobobbooooboboobDbon
goboobooboboooooboboboobooooobooboboboboooooboobOobon
gbooboobooobooboobooboobooboobooboobooboboobobob
gboogbooobooboobooboobbobbopboooboobooboobboobDbon
0000000000000 00000000UD 4,5|000000000000O00O00O0O [6]0
O000000000000000O00000000000O0D |4,5|0000000000000
0000 0000000000000 0O00O00000O000OO000OO00ODOO0O
gobooooobogoboboboooooooooboooboobboboobooooooobobobon
gboooooboobooan
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Ul bOoboboobbobboobooboobooboooboobooboboobobobob
Ub0o0o0oboobooonD 253300040 25280025 000000000000
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