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6.1. ZIAXFEETARENE

6.1

ALBEEEDEE LT S.

(1) B3%k h: A>B: ZIB X E5fH:E T (polynomial-time reduction)
{(a) h [ B A D L8R

&

(b) xeZ*[xe A<> h(x) e B]
(c) h (FZIEXEFHEEHEATEE.

(2) ADSBADZERBHEETINFET HESE,
AlZB~ 2 18 = B 1= ST A §E &L VS (polynomial time reducible).

ZDEE, RDELSIZEL: -

P ‘ . . 2/14
A<, B ZHEAMMEOEEATE, ADHLE < BO#LE

EI6.1. A<, B,
(1)BEP>AE€P.
(2B NP>AENP.
(3)B e co-NP > A eco-NP.
(4)B ¢ EXP > A cEXP.

X OSREEMAIS. —HRICIE, BEE D> A € E&IFARDHLN.

516.2: ONE={1}&FE&ET HLE, YSAPDTRTOHOESLIC
2T L <" ONE
MEEYIID. _J 1 xeLDEE,
2 w0={y Fopocs
EEETDE, (1) hFT DI ~D iR
(2) xeZ*[xeL <> h(x) e ONE]

(3) hiFZEXFFEFHH AT RE(LE P>Xx LD FIE D LI KFRHEIA)
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EIE6.2: A B, C.EENES

WA <A
QA< BAB<L C A C

EHE A= BoA<BAB A

—F [EFIERER
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SERERORTAREMEOR OB |

2SAT (aESREXFT R MME: Zf )
3SAT  (FrERER IR HERNE: =Mk X)
SAT (fERERX T R MR

ExSAT (MLiRdEmEX TR EMRE)

2SAT <P 3SAT
HESEKE...LAR—F

RI#&IZ,
3SAT <P SAT <P ExSAT
2SAT <P 3SAT <P SAT <P ExSAT (6.1)
ZCT

EXSAT <! 3SAT
THHILETREDE,

3SAT =7 SAT = ExSAT
L1535,

| #16.3: EXSATAMD3SATA DT | 514

E, (X, %, X3) =[[X% € X, 15 [X, A X ]]v =X,
F(%, %, %,U, Uy, U U, ) =
U ALY, 0 U, v T A, U U -
AlU; & [x © 1A U, <X AX%]]
COLE, [ENFTRATEE] © [FAFTEATEE (6.2)
FIE=MBERRICELLTORICGESTLNS.

F. OB &
(L) (l)Vl EV2 V =Xy
(2)/%/ \_' 2V, =[V; > V,]
@)% (4)\/\ \ BWV; =[x <> X,]
/\/ \ (4V, =X, A X,
X, X Xs

FEBRT 5012, Vi>UEL, VIOEERE ATHS

F, OBAAELY, 14
LBV, DIEZEV,(x,, Xy, X)) ELBEWRY, FIXEICIERSELN.
(QBUDBEV(x;, %, ) ELT=EE, F, =F;

EOMEARYI DL, FMiEERALSEE LTI
FERAIT & B,

By
a>b =—avhb
aob = (a>b)A(b>a) = [~ aVvb] [~ bVa]THEIZLERALS.
U, U, v-x]=[-U,vU, v -x]AU, v U, v=x]]
=[-U; vU, v =AU, v[=U, A
=[=U; vU, v=x]A[U v =UL T AU v X, ]
=[-U, vU, v -x]AU, v=U, v =UJA[U, v X, v X, ]

ftht Rk
0T, TRTZMBRAICERTEEIEN OIS,




- — 7114 8/14
(6.2 STEABRE T bt <2 f | |62 sEABMARTREMCESREE |
EE6.2: FEEVTRCIZHL, EEANRDEHEHIZTLE, )
ThE(OFT)C-REENS. EVAL-IN-E:
(@) YLeC[L< A AJri<a x>
()A€ C . QAN TR T ADa— K xes {20
xR QEBI T REL0-HE. Hi JJ:eval-in-time(a, x,2") = accept ?
516.5. 75 ANPDSEEE S DI
3SAT, SAT, EXSAT, DHAM, KNAP, BIN, VCAE
JSREXPDELES
EVAL-IN-E, HALT-IN-E£&
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EI6.3. EEDC-RHEE (&:C-TLER)AITHL,
(1)AeP>CCP sHBIE CZP > AgP
(2)AeNP>C S NP ®HMBIE CZNP > A ¢NP
(3)A€co-NP > C S co-NP %{&IF CZco-NP > A €co-NP
(4) A€EXP > C S EXP *HBIL CZ EXP > AZEXP
SERR:
(1) BEEENDCEE LT HE, AlLC-REERMND,

B<"A —7, AcPOIREKLY, Be P (EHE6.1)
(2), 3), BRIk

EI6.3. EEDC-RHEE (&:C-TLER)AITHL,
(1)AeP>CCP sHBIE CZP > AgP
(2)AeNP > C S NP ®HMBIE CZNP > A ¢NP
(3)A€co-NP > C S co-NP  %f{&IF CZco-NP > A €co-NP
(4) A€EXP > C S EXP *HBIL CZ EXP > AZEXP

#Hl6.6. FZ6.3DEMK (V5ANP) [ 523859,
LENP-E2REETD. (1) NP S co-NP - NP = co-NP
EHE6.3(1)DxHBLY,
NP£P=>L ¢P
EIE6.3(3) D xHELFEES.I(1)DRHBLY,
L ¢ co-NP

DFY, NP-E2E£ & EPENPTHAIRY, LB TIERH
TELRLONPESTHS.
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NP-SE2E A (EP ANPTHBRY, NP ~ co-NPIZIEA DALY

NPEETHD.

NP co-NP

co-NP5E£
NP5ES
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$16.7. EEE6.3DEK (VT REXP)

D#EXP-E2&EE&6LT 5.
EH63(L)DFHE(CZP > AgP, ZIZTIXEXPZP >DP)
P #EXP > EXPZP (-.P € EXP)-> DgP
EHE6.32)D*HB(CZNP > A¢NP,
CCTIZEXPZ NP >DENP)
NP #EXP > EXPZNP (. NP S EXP) - D&NP
EIE6.3(3)DRHB(Czco-NP > Agco- NP,
CCTIXEXP Zco- NP D € co-NP)
co-NP #EXP SEXP co-NP D ¢ co-NP
ECAN, FELETHAD, P S EXP THAHIEFZH-TLNDHD,
MEFICDEP.
EXP-E2E & XS EX BB TIIFERTAE.




EE6.4 A FEDC-EEES
FTRTOEESBITHL,
(1) A <°B >BILC-Hi.
() A <[B AB eC - BI&C-5E£.

SEER:

EE6.2&Y, VLeC[L<] A]
EE6.25Y, L<P ANA<SPB—>L<IB
Lf=M>T, viec[L<’ B]
Thihn, BIXC-HEE.
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EXPC={L: LIXEXP-5££}
NPC ={L:LIZNP-52£}
ETBHE, ROFEHMAHEYID.

TEIE6.5.
(1) EXPC NP =¢
(2) EXP — (EXPCUP) #

EH6.6: P NPERET HE
(1)) NPCOP =¢
(2) NP — (NPCVY P) #¢

NP

/EXPC,

EXP
/NPC

E NP~ co-NP
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