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(1) RBITEFAM, #i& RG G-

FA& B R IERGHIVRAE SEDFARPRSEHBAXT B
BWDFAM=(Q, Y, &, q, F)
BUA 2814308 G=(Q, 3, P, q)>

P={ q—ap|o(q, a)=p {U{ q—alo(q, a)=p, pEF}
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(2) ¥EBH L(G)=L(M)-{&}.

XfTaa,...a_a €EL(G), HH alaz...an_lanEZJﬂl
ﬁz |

qo=>" 2123...2,,,2, IEﬂUS‘(ﬂ?%@ﬁﬁ
Qo= 24 qyy 41> 340 .o |
Upn2™ Apqbp1? Gp1—> 2,EP AL
<0(qy, 2))=q;> o(qy> 2,)=q;, .. A
) ﬁ(qnz’ 2.070nrr 3(Anry 207 | B, EF
<0(qy> 23,...a,,a,)=q,EF Qb‘jﬂﬂ 1,

< aga,... n_IaHEL(M)
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(3) KT eh)Fo

« WRq 2F, WegL (M), L(G)=L(M),

. WRq.eF, MFRGAHG'; L(G)=L(G)u{g}=L(M). HHH,
G'H G — AN ESTIFAFEERS — q, | € -

g LR, X T EEDFAM, FEIENISEG, 15
L(G)=L(M).
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5.2 ENNES A PLHFARR.
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(1) RI/ERG, FHEFA.

FHAEAE: EFARERGHRIVRAETTE
®G=(V, T, P, S), HeeL(G),

EFA M=(VU{f}, T, &, S, {f}), feV.
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(2) WEBAL(M)=L(G)
XfTaa,..a a€T,
a,a,...a_.a €EL(G) < S="aa,...a_ a_
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<A €E0(S, a), AE0(A;, ay)s ...
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< feo(S, ala2 .a_.a_ )

<> aa,... €eL(M)
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#5.2 43 B IEWDSGEG W R
S—0B, B—0B,

B—1S, B—0.

ARG BES. 225 7%, AR IE X M IA 55 B
L M=({S,B,f},{0,1},5,S,{f}), H "

5(S,0={B}, &(B,0)={B.f},
5(B,1)={S},
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A—B, B—0,B—e¢,

&MﬁLﬁPMﬁﬁﬁﬂmM—
({S,A,B.f},{0,1},5,S, {f}), L~
o(S,0)={A}, 6(A,u)—{A} :
O0(A,e)={B}, o(B,0)={f}, 6(B,c)={f}
EE: XTMESHIN Mae B G- Iagr. i1
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5.2 ENMESHIZRE T E

o

Pigeonhole principle(?%£ 5 #): If m pigeons are
placed into fewer than m holes, some hole has to have
more than one pigeon in it.

m pigeons

&}&J&J ...... ~f

n pigeonholes m > n There is a pigeonhole
with at least 2 pigeons
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The DFA Principle

m symbols

n states ?

mz=2n

a a a a
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5.2 ENMESHIZRE T E

Property of regular languages
L 1s a regular language = dDFA A:L(A)=L
Let A=(Q, X,0,q,,F ),and n = |Q|

Get w e L,and suppose w=a,a, -+ a, ,mz2n

m?2

Let ¢, = 5(q,,a,a, - a;)

= 0<i<j<n:iq,=q,

' TONG’JI"I’IN[VERSI?Y
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Property of regular languages

S %A a, s
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...... Yy=08;14,"°4;

......... \

.._.%

X = aa2 -a,

1

> W=XY Z <

—

Z =aj+1aj+2'“

xy|<n

yl>1ory=e
xykz € L, forany k>0
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5.2 IEMES RS2

Pumping lemma: For every regular language L,
there is a pumping length p, such that for any string
sel and [s|>p, we can write s=xyz with
1YxyzelLforeveryie{0,1,2,.} ~Ni4fTE"
2) ly| >0

3) Ixyl <p fhabt s FEl

Note that

1) implies that xz € L

2) says that y cannot be the empty string ¢
3) is not always used

B Z2BEFMARZRLALESRMG (R .
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o

Proof Idea:

(D Consider an accepting DFA M with size |Q| NLZ3R7S
A

@ On a string of length p, p+1 states GR35I 3G KPIRES
AT KD

(3 get visited for p>|Q|, there must be q ; ,such that the
computational path looks like: qy,...,q,...,q;,...,dk
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5.2 IEMEFHRTIE ﬁ

wp=1Q | =n; s=aa,...a,, LH m>n; q;E ] HE2IRE

A SRR, LR ARSI g=q, s o<i<jsn,

y_az+1az+2 ) aj

—>41—>@ L —J—> .

z = aj+1aj+2 ”a

x—aa2 --ai

H B AT R

1. s=xy*z, Vk=20 = sel;
2. i #], ~ly}>0;
3. vj<n, .~ |xy|<n.

@ P 5+ %
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5.2 ENMESHIZRE T E

o

Proof Let M =(Q, %, §, q;, F) be a DFA recognizing Language A and p be the
number of states of M. (p=|Q|)

Let s=s:s:'**s» be a string in A of length n, where n>p. Let r,...,r. be the
sequence of states that M enters while processing s, so 1= d(r,si) for1<i<n. This
sequence has length n+1, which 1s at least p+1. Among the first p + 1 elements in
the sequence, two must be the same state, by the pigeonhole principle. We call the
first of these 1; and the second r.. Because rvoccurs among the first p+1 places in a
sequence starting at r,, we have k< p+1. Now let x =s:***S;-, y = 8;* S, and z =
Sk***Sn.

As x takes M from 11 to 1;, y takes M from 1, to 1;, and z takes M from 1; to 1w,
which is an accept state, M must accept xy'z for i > 0. We know that j #k, so |y| >
0; and k< p+1, so [xy| < p. Thus we have satisfied all conditions of the pumping

lemma.
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5.2 IEMES RS2

EXP1:Prove B = {0"1" | n>0} is not regular.

1. Assume that B is reqular /2 1F7/:
2. Let p be the pumping length, and s = 0rP1P e B
s = xyz = 0P1P, with xy'z € B for all i=0
Three options for y:
1) y=0k, hence xyyz = 0P*k1p ¢ B
2) y=1k, hence xyyz = OP1k+P ¢ B
3) y=0k1!, hence xyyz = 0r1/0k1r ¢ B
3. Conclusion: The pumping result does not hold,
the language B is not regular.
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EXP2, Show F = { ww | we{0,1}* } is not RL.
SRNRES

Let p be the pumping length, and take word s =
0P10P1 , w=0Pr1

Let s = xyz = OP10P1,

with condition 3) |xy|<p

Only one option: x=0r* y=0k z=10P*1, ({RilFxz
in L)

with xyyz = 0P*k10rPk1 ¢ F

Without 3) this would have been a pain.
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EXP3, Show : L ={01i|i>]}is not RL. iF4E /6
Step 1: HL# I uki%k;
Step 2: #Ji& strings = 0P*"1MP; Rl 72 K JEp
Step 3: KITJE
- s=xyz, HI5/¥3) |xy|spXl: y=0s, % y=0k, k>0;
yANA] LA 1
Xyiz = QPkQK'i+1qp = Qp+k(-D)+11p . i=20}, ZEIR xyyz e L;
L RS, RSk rRE
- Pumping Down: The pumping lemma states that
xy'zeE even if when i=0, so lets consider the string
<4 xy%z=xz.
ZE R E AR ?
L xz=0n1p, = y=0k, k>0, - n<p, BIOMI M EA L1 (AN %2,
WK, XHs=0"PHEFE - xz¢ L.
Step 4: B4
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o

Pumping lemma: For every regular language L, there is a
pumping length p, such that for any string seLL and |s|>p, we can
write s=xyz with

1)xy'z € Lforeveryie {0,1,2,...} A-4F1E? t57HET£.
2) [y| >0

3) |Xy| <p fHamfEdTEl? w8 = IRESH

Note that
1) implies that xz < L, LJ”Jln EE il

2) 1) y#a, {Ex,zrl LT 2 inky=¢ 5| WAL, H2

ZTLE N 3 yREENT BT A QAT
3) Ixyl=p T, FAITRE //*(

(¢]

RS HEREIENES AR KRG (BDEZE, B
RFITFE) .

ToNG

JT UNIVERS
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BRI E

EXP4: iEF L={1"|n BREH } AR IENES.

ﬁ% R LERIENES, NWEEpHERIIEHER. A
EE?% w=xyz=170 (EF po AKTFTpHWEL) BT L &
= xykz = 1P0"‘(k‘1)|Y| ‘[’E‘Eﬂ: Lo ﬁX k = po + 1, w' = 1Po(1+|V|) =

5?*71‘)%' TL, FPAEFE, AELARIENES.

HRE: XBEMAH TREE LS 2R 53,
HEAEW: RIEL={1"|n BREBIARENES.

KA ERE X TAEE LA IR a, d, BT a +nd
FIERECA LR Z A4S, Hon YR
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BRI E

HEEW: RIEL={1"|n BEE I AR IENES.

KA EEE XN TMEELFAIERE a, d X
a + nd WEREALRZA, H n NIEEAL

EB: 5 L2IENNES, WAELE p w2 2R 51 BB R
AT 5w =xyz = 1popo (Hirt py KT p EE)ET
L, & w'=xykz = 1popot=lyl t1 &+ L.

HTF lyl<p, po? M|yl Bz, HZKAMEEHEEH, fFEIEE
KSR pe2+ (k- Nyl 35=%, Aw AsT L LT
J&, B LARENTES.
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“4h i IDFA BT IR A R 2SR 7 7
“h i MIDFABEZIEE ARG 574 (TS 157 7

“USERADFAR TR~ MES (REHM) 7 7

“45 %€ —/"DFA MAl— A F1F Hix, MEEESZxE?

vV V V V

XFFaxXse|n) @i, 2B A —NEIERRZE ‘27 8
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5.4 EN[ESHHAE
1. Al (decide) FiRHAI (recognize) HJX 3l ?
2. FJH|ZE (decidable) 5v][iHHEHEZENHI;

3. AN HBREHAFEIEBER, HHAXA R
BHHHE;

4. BE, BATRHE B

O

A RGTE B I E R 1R

EXP: [H&i1: #SNDFA BEGSIESZSMANFZFE0?

FH

= 2 R<B,0>RE)E

- 2
TEE Appa?

Appa={<B,®>|B is a DFA that accepts input string o}

) P i+ %
@ ‘TONGJI UNIVERSITY
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€5
w7

I 510 WDFA M=Q, X, 8, qp, , F), L=LOD =M 7400
BAMHE: FaExET, [xI<Q], 6 (g x) EF,

=I5 11DFA M=Q, =, 8, qp F), LELOD A L5 o m 4 s
FAME, HhExeX, |Q1<|x/<2]Ql, 5 (g, x)EF.

# 512 WDFA M=@Q, X, 8,, qo, F), DFA M=(Q,, X
, 84, Qs Fy)s WHEHEAEME MEGEMWEE.

FIH 513 BLEFHEY LW RL , HHEExEX*, HEH Fx
= Ly T E E.

RXTHENFHARNZE, 2 M (Introduction to the Theory of
Computation » Part Two: Computability Theory.
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#15.6 HFEAHBNFAEFANMRES, BT K {ab)
T E A& aball) F 4555

a.b a.b

Froa a @i> a “

i — PN EANHIDFA, FEE24=161IRE, BREATE)IE
FPRZESAN, 6T F6MIRES . X NDFAW BT
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R, £ R $WEL%~A%%%*THAﬁﬁ ™,

XK, B2E—ESFDFAR H4MNIRES
NDFAUI T
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o

#15.7 #H Kz DFARZ & A {am/m mod 3 =1}, H
fa,a*,a’,all.. .},

Fria> @ ma»@\g
a

paseval: 1)

X

’ .\

F7mHIDFASLHI6OVIRES, BAREKRZ 1. AT

CLRRIRES T, 46 9F, 4?(*2, 56, Hx*o, 3/\9%5 5 H
TIDFA H F3ANIRAS, WEeEE 2 RS S . XML E R
DFART R E A iﬂo




5.9

S EFNE S &ML

€3
-

$515.8 25— 1 "DFAREXEES {xIx€{ab}", FH|x#2}, ERWT:
a @ }:l e ab

b
b p u,b

ER, GRS 200 ThREMF, EATTERR BB 5 R BN,
NP RS ATHREWMAN R, "EATERR BB A BB
N2, AfeE. H, RE1. 2T LLEIF, RE3 4] ULE
Ho BRIV FIDFA (IR IED

#3a( Lo OFLs( OO,

5T WEERNAGITFRI, ERFENHEZET, AFEZMN
FASEAFAEAL TR B . T RT B4 55 B 3L, AT BARIE & Frik 52 /0
FREWNES, I MRSHER, REWENTLLEF. HAXT
RIRHIH T ﬁszM XM EMKITTERATT , BAIKEAKTT
%, @AH—RREE.

' a,b

@ P i k5
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O

] e

L

& 5 AER/MCHIDFANY ? W A7, ME—?

Myhill-Nerode theorem provides a necessary
and sufficient condition for a language to be regular.

The theorem is named for John Myhill and Anil
Nerode, who proved it at the University of Chicago in
1958 (Nerode 1958).
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B JiRA T—NMEE
EREIRCAXB, RZAFIBH) —JGR R
(a, b) €R, HAJFRI/RN: aRb,
AFR A E X3 (domain) , BFRN{EIK (range)
HA=BE}, MIFRRZA LR ZInR AR

B LR AR

e HJx (reflexive)®. & HBEX (irreflexive) . XIHR
(symmetric) 4. ¥FR (asymmetric) 4. {&i#E
(transitive) 4,

B &4}k % (equivalence relation)
o HAH KM XSFRME. ALHHR —IuRk KRAEM KR,

o« . “=7 RRRFHNM KR,
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B %% (equivalence class)—m&H kARG E
SHIH U FER AR S;v Syv San ooov S FRNSKTREY
LM, SERNENK.
(1) S= S;US,US,U+=US U -=+-;
@) wmRi#j, WS, NS =;
3) SMEREMWL, S;HHFMERMAICHKa b, aRblHAL;

@) MEEWL, §, 17, S;PRMEEITRaMS P EEITR
b, aRbfHARENAL

> FR: R IZET IR Z AAFESE K R
> FA IR ARRES 3 U SE I SR AN B ONRAES B 7R 2L
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2 5. 6-1 5] SFARF Ik & q Bl A R A q# FH A 2 4
BEELN:
set(g)={x | x€EX*, & (qy, x) = ql
st T B A4 %DFA &P A q, Kset(a)o




5.5 BENAFNES &ML

set(q)={x | xE X", x=¢ BEHxLA1EE} ;Q TN I
set(q)={x | XE =%, x=0BFxbL104 R} %/g
set(q,)={x | xE T*, x=00TExLL100% &} | .
set(qy)={x | xE X", xLLO00ZE}

set(q)={x | xE X", xPL001%E}

RXSNMESREFWMER (BEBRES: FMhRR. FEME,
Xl T‘ﬁ%()

1. R E AR

9. gﬂﬁ\é@éﬂ@#, IR T ZDFARI I AN FZRER {0, 1} HIaAk
3. XEAEAE (0, 1} *H— 4

4, #TRXANER Gy, AT X — NS RFR, BMESHHF
K B IZEBEM R R
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EN5.6 DFA M ER X *_

CHISEIT R R Ry

M:(Q9 Z’ 6’ qO’ F)’ Xz

TVx, yEXT

xRy y < 0(qp x)=0(qpr ¥)o

RHE ' X
5.6-1T1 15

XRyy<3IqEQ, x, yE set(q)

x Ry YWEME X: MHIIEIREqeth &, xMyESREIE B ZhHLM

515 2MFEIIRESq, qeQ.
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II)Q

51 5.9 % L=0"10", EXNHAIDFAMIAT
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O

XN Tq: (00)"R,, (00)™ n, m=0;
R F-qp: 0(00)2 Ry, 0(00)™ n, m=0;
XM Tq,: (00)°1 Ry, (00)™1 n, m=0;
X Fqs: 0(00)" 1R, 0(00)™1 n, m=0;
XTI T,

0(00)" 1OKR,, 0(00)™108  n, m=0, k, h=1;

(00)"10XR,, (00)™10n n, m=0, k,h=1;

0(00)" 10kR,, (00)m10h n, m=0, k, h=1;
HEiZ: 0" 10kR,,0m10P n, m=0, k,h=1;
W TFqs: x Ry y—x, yNZEDEHAIME,
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EX5-T IESLEN S * LXK AR, .
XﬂLﬂ:VX, y & 2%,
xR v (MVzEX* xz€L < yz€L)

Bl: XFFvx, yEX* WRx R v, WEXMyFETT
WX TSz, xzMyz B A8 2L a)F, 2
LHEA LI AT

FE: XEESLA —E21E07. B2, wRLZIEN
), N<=EAREe?
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WiE: WExRy, M—FHxR v,

R

ANLAZT

Fvze X*,
6 (g x2)=6 (6 (qy» %), 2)

=6 (Q7 Z

)

SR, BrPA—@EFEDFA M RAESL

EEx, yEset(a), 6 (g x)=06 (qp ¥)=0.

=86 (8 (ggs ¥) » 2)
=6 (qyr yz)

6 (qy» xz) EF <6 (q yz) EF

vz
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VL

o

EIJ) X‘Tﬂ:‘VZEE*,
xz€L & yz€L,

R,

Wi: R~ Ry, Ry ZEZIHE

IR AR ?

l. ﬁD%XRMY’ )I_\IU—A%%AXRLY o &ZZ_\‘—A/—\I;’EEETLO

SNES, HRPHILA—E

2. Rpgp T HIMAZDFA, L(M) 21
e IR o
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o

#5.10 if £={0,1} and L=%*0%, then R, has four
equivalence classes:

LE2IENESE? MTAa?




5.5 BENAFNES &ML

$15.11 If X = {0, 1} and B = {0"1" : n > 0}, then R, has
infinitely many equivalence classes:

1.S1={0n1™ : m>n>0} UT*1Z*0%*
2.82 ={0n1" : n>0}

3.83 ={0n[n ! n>1}

4.84 ={0n1"2: n>2}

5.85 ={0n]73 : n>3}

BRIENTESS? Ata?
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o

EN5-8 AAZH (right invariant) ZH#rR &R

WREZ* ERIEMM <R, XTVx, yEX* WHE
x Ry, MWHHExz R yz , ZFVze X *, N
MRREANZHIFEM KRR

ER: XERRA—ERR, A —ERR.
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o

8 5-1 X T4EEDFA M=Q, X, & ,
Mmﬁa%mzwm%mznm%ﬁ‘%w

RGER

(1) RyF2EFM KR

SPSELRTL/

SRR Vx, yE X,

x Ry v ©6 (qpy x)=6(qp v)  RIERMIE X;

< 8 (ggs v)=08 (ggs x) “=7 [T RR M

oy R, x FRAER, 152 3L
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AN

ikt Bx Ry v, v Ry Zo
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Myhill-Nerode & ¥ K] N F -

1. The Myhill-Nerode theorem may be used to
show that a language L is regular by proving
that the number of equivalence classes of R, is
finite. CUEAH—ME S 2 1B f1))

2. Another immediate corollary of the theorem is
that if a language defines an infinite set of
equivalence classes, it is not regular. It is this
corollary that is frequently used to prove that a
language is not regular. GIEHH—MES &R IE
NITE] D

3. M/MLDFA




o

gnfeT KR BISF 36

FE—: @iEE (EHFLEENES
MRILEFNHES. DFAMIRF[E=L, Sc4EIEDFA M
KRyHIFMZE, BXRWEFEMERHFTEF, BEIRMNF

fir.

WA
1. {set(q)|geQ}=5"/Rnm, Bli{set(q)|qeQ}ii&RuIZEMXI4>, WiE X5.6-1.

2. DFARIR/IMER R (EBREH AT X DHVREED) -




J[AXS =H

o

FET HiEE
RIBIES S, XD #7050, 6T

117, L1={we{0,1}|WwEB &N FE 2 FEEHIERR)
B, DM TFHSEMEE - - MEIE3IM0, XX SE,

[0]: #&3EXO0, Eb%m00, 011100
[1]: ##3BEx1, tbznool, 1111
[2]: #83BX2, ttbzail, 011
YRR EE
1. DEE[e] (FRmeTENFME) . BBV RS
NEZe, Bl17HE[e]= [0], XELLEAFFIRVIED
2. RKENENLERDLEN, WA HFTEHF 7. W18 .




J[AXS =H

#18. L2 = {ow|we Y ,¥={0, 1}}, SRR M4k,

AT E) T HIRFE, #AE LLOFF LT, X & oeid DIE,
[e]={ ¢ }

(0] ={x|xPAOFKLHIFTAH F-4F B )

(1] ={x|xPAIH KBTI A 74556 )

EE:
1. XEAEMARI, EFRY .
2. FERIART, XR=1NEMERARBEEIF T, BHWT:
Lz= ¢, [RAN0zEL2, M1lzel2, HER FIE X, OR,1&Z&
Z_\‘}:_&‘S‘ZB/‘J; [E] 3, 1 RLZE y € RLZO &%x}&jmo Fﬁu,
[e]. [0]. [1]RABEEHT.

o




J[AXS =H

o

#1119, L3={Z*0=| =={0,1}}, KRR HIZEMAE

A1 =200 ,
A2 =201 ,
A3 = 21000 ,
Ad = 2*11ulue




J[AXS =H

o

9120, 1 FL={owxR| X, w €{0,11} A2 TE I 5152

. OH N ITEX=1AIE M .

i ISLIFHES: OFTKE>3, wiks; @kLEMIA ‘

1 RE: 0(0+1)*0 +1(0+1)*1

fifv%2: RG:
S—O0A|1B
A —0A|1A|00|10
B —0BJ|1B|01]11

iR 3:M-NE BE--- 1) T JE 23

[€]={€}

[0]={0}

[11={1}

[01]={x|xLAOTF 3k, 145, K EE=2}u{00}
[10]={x|xLA1FF3k, 045, K E=23u{11}
[00]={x|xLAO =k, O%5f, =3}
[11]={x|xL1FF3k, 1452, KRE=3)




J[AXS =H

o

#120. 35 = L={xwxR | x, w €{0,1}*} & ENiE 513 ?

XWXAR[x,WE{0,1}+} A B IENNES

p_
BpATK, REiEa=012 ,w=1
I2xwxAR=017"0
ffis = xyz =010, . ‘xy‘s p..x=0,y=17",2=0

HHTxz =00¢ L
AMIZES A IENNES

) L E R B 7




Bt 5[

Py
4

Theorem 1.70 Pumping lemma If Ais a regular language,
then there is a number p (the pumping length) where if s is
any string in A of length at least p, then s may be divided
into three pieces, s=xyz, satisfying the following conditions:
1. for each i20 , xy'zeA,

2. |y|>0, and

3. |xy|<p.

Sipser M . Introduction to the Theory of Computation[J]. Acm Sigact News, 2008,
27(1):27-29.
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Theorem 4.1 (The pumping lemma for regular languages)
Let L be a regular languages. Then there exists a constant
n (which depends on L ) such that for every string win L
such that |w| = n, we can break w into three strings, w =
Xyz, such that:

1. y#e

2. |xy|sn

3. For all k=0, the string xy*z is also in L.

Hopcroft J E, Ullman J D, Hopcroft J E . Introduction to automata theory,
languages, and computation /[M]. Addison-Wesley, 2001.

a,
4R
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Theorem 4.8

Let L be an infinite regular language. Then there exists
some positive integer m such that any wel |w|2m can be
decomposed as w= xyz

with |xy|sm,

and |y| 21,

such that xy'z eL

“We have given the pumping lemma only for infinite languages. Finite
languages, although always regular, cannot be pumped since pumping
automatically creates an infinite set. The theorem does hold for finite

languages, but it is vacuous. The m in the pumping lemma is to be taken larger
than the longest string, so that no string can be pumped.”

Linz P. An introduction to formal languages and automata[M]. Jones & Bartlett
Learning, 2012.
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ke

#3ER 513

o

5|35, 1 (J L5 #) wLE —PIENES, NXFLE

TEAE R T LA IE B 8k, X TAR{THEx, v, z (GXH
xyzel) , HE|y| =k, ial UK yE ly=uvw (X Hv+#e
, luv | <k) , AEEXTAR1 =0, HAxuviwzeL.

A . E S 5 A 3AL - Formal languages and automata[M]. AUi T H i,
2008.

© P i+ %
& TONGII UNIVERSITY




ke

#3ER 513

o

A ARES S IENNESH? BERFE R H?

1. AIRES A LEARIKFIENEHFA2], Frile
— &L NTES

2. ARESTERIIE, GMHMUIE:
a) AMRIEF AR, RKEp=0;
b) AMRIEFHFER, RKEPQ];
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121, IEIE S L 0= {H0RW | x, w €{0, 1} YRR IENNHE S .
it A IRET T PSR ASBEAR [F]

fik— (51D . s =xyz = (01)P(10)Pw , Hpi
RKE,

cIxy|gp, « AEA4 x=€,y=(01) z=(10)Pw.

xy2z = = (01)PK(01)2< (10)Pw = = (01) (01) (10w & L,
, SERGIHETE,

R (F e g HD -

k= (M-NZEH) . UEHIRLEJTEEE 5T’




#3ER 513

#1122, UEHTE 5 Lyo = {0M1M0M|n,m213IAZ IENE F .
kB EL, AAHT R G
W s = xyz=0rP1P0P, x=0P,y=1P, z=0r, HHp2 R K
, W

y=uvw = 1P, 1] & v=1k k=1,

M

Xuvawy = 0P 1p-k 12kQp = Qp1p+kQpe |,,.




