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1. B¥EETE= | P, EXPTIME

2. IEREMDAEETIL

3. IBREMETILOEEETEE : NP, NEXPTIME
4, #7>X : coNP, coNEXPTIME
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JEREE=FDOIOTSATIE
s guess &EX D

- BRES X (CXUT, guess(X) &9,
X DBFRZ 1 D SITRKLDITEND
- ZHUCTHWBEE = O(log | X|) ATV T

FE  FERESIC £ SIFAI

%%m&@ BT S ATEIRTERU
S IERESOESE ] 7RI D 20N

IERTE = Non-determinism  (%57)
FERER = Non-deterministic (253



FIEREMZFFDOTE : Bl 21/42

CDERICIEULLERTZL)

E5 X ={2,4,6,9} DF

HDN?

REE (determinism)

foreach a in X:
foreach b in X:

if a + b == 10:

return "Yes"
end
end
return "No"

(Ca+b=10&78Da,be X M

FERTEE

a = guess(X)
b = guess(X)
if a + b == 10:
return "Yes"
else:
return "No"
end
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CDERICIEULLERTZL)

BEE5X ={2,4,6,9} DF(Ca+b=10 £/2B a,b € X N
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foreach a in X: a = guess(X) a = 6
foreach b in X: b = guess(X) b =4
if a + b == 10: if a + b == 10:
return "Yes" return "Yes"
end else:
end return '"No"

return "No" end



FEREMTZED THRES &(F? 22/42
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HIERRE P = @< IEREEZIVIVIA LT,
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« AR guessZULTH, HIFELETSD

c INYes 12 RIA = DFEL guess 29I dDE
Yes ZZ /]

c IMNO 1> RIKA = EAIR guess Z2LTH
No Z= /]

X = {2,4, 6, 9} a = guess(X)
b = guess(X)
if a + b == 10:
X — {1’ 2’ 3, 6} el;g‘:curn Yes
return "No"
end



FERTE 2 ED THES

c(3?

T GHER) : IBREMT7ILT VXL

HIERRE P = @< IEREEZIVIVIA LT,
ESEDOADI(CTLT, Rx(TDED

M EIET S FEXIFR !

- EAIR guess ZLUTTE,

e INNYes 1R =

e IMNO1>RAR =
X ={2,4,6,9)
X=1{1,2,3,6)

2F< guess 9D E
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a = guess(X)
b = guess(X)
if a + b == 10:
return "Yes"
else:
return "No"
end
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return "Yes"
else:

return "No"
end
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FERTENE(CXT I DRl DEEIR
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X ={2,4,6,9} D& =
6 } XM Yes 1> XG> R
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b = guess(X) b THDITHDEEAL

1T a+ b ==10: SHlE 5% 123 & (3
return "Yes — e N

else: REM GEREMENTRN) T
return "No" EIEMO) *ﬁ%ﬂi 7&3_5

end (verification)
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a = guess(X)
b = guess(X)
if a + b == 10:
return "Yes"
else:
return "No"
end
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B12) B : 75 A NP

D35 ANP &,

AU S X 5NICESE, TOREAIZEZIENRE TITA D
HIERBEEARDZ &

a
b
if a

= guess(X) a
= guess(X) b

6 } XM Yes 1> RS> R
4 THDIHDIL
1% = 8 ks 5 Yl 2§

+ b == 10:

return "Yes"

RIEM GEREMENTEN) T

else: ]
return "No" SFHLOD {REIE 29 D
end (verification)
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>

I FREIE > Yes/No
—» guess —» Gl —»
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1. B¥EETE= | P, EXPTIME

2. IBREMDOATEETIL

3. IBREHETILOKEETEEZ : NP, NEXPTIME
4, 95X i coNP, coNEXPTIME
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% R0 (complement)

SR8 P D fHifERE (&, RODORIE P

ABD: POANDI
HHO: ITRANPDNo1>RAF>R = Yes
I PDYes 1> RASF> X = No

DFD,

INNPONOAAAIRA < IHRPDYesA>AI>X
INPDYes I >RAHFR < IHRPDONoAREIR

ol

Jo, P=P

Qu
/1]
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% R0 (complement)

SR8 P D fHifERE (&, RODORIE P

ABD: POAHDI

HHO: ITRANPDNo1>RAF>R = Yes
I PDYes 1> RASF> X = No

PZEREETILIUIL ANRSGNE, PEIHEITS

] —»

A

— Yes/No

P 7z GREMT7ILTYU X L

.. PeP= PecP (¥EKi)

33/42



ffiifo] e

% R0 (complement)

SR8 P D fHifERE (&, RODORIE P

ABD: POAHDI

HHO: ITRANPDNo1>RAF>R = Yes
I PDYes 1> RASF> X = No

33/42

— No/Yes

PZ=EZBGREETIVLITUI L ANRSBNL, PEIEHITD
I » A = Yes/No —
P =< REM7ILT X I
P ERGREETZILT U

.. PeP= PecP (¥EKi)
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¥ ERIE P OWMRIE P = <3IERTEMI7)L T
PODEEDAN I (LT, R=EITD
« AR guessZULTH, I ELETSD

XA,

c INPDNOAM>RAIR = DFL guess &

Yes Z /]
c INPDYes 1> RAIRA = EATR guess UTE
No Z /]
P Tl& PTIl&
PDYes 1> AHF>RA DFRL guess {EED guess
ANIAY =) xElE

PDNo1>2ASFA  {EED guess

>,
B E ANVAY 2

=Ll guess

/
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—

— >

—

— —» » —» —» | Yes

Y >

-

>

-

XD Yes/No Z AU NUE
X LS5 NDM?

~ B5NBEIERSIRL! (P e NP 4 PeNP)
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N —» 5 —» = —» [ [ > No
f A

N> —» [ >

Y Y
N> = = N> —» » » > Yes

f A

Y —» - [ —» >

! Y
Y > > Y —»
ATWRRTZED

. PEBEIBREMTILTUZ LD Yes/No Z ANUBLZ N(E
P &R <IBREUTILT UXLHESNBH ?

~ B5NBEIERSIRL! (P e NP 4 PeNP)
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Yes
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Ex : 775X coNP

PS5 A coNP &[T,
RN NP (LRI DL DRHIERBEEARDZ &

Ge~a - ITXR-E-)
co (F [complement (##)] D=L

EF 1 75X coNEXPTIME

295 X coNEXPTIME &[4,
HARBIREN NEXPTIME (CE 9 DHIERBIRBEEARD C &

(/5 : TR - TORTHAL, ...)
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Ex : 775X coNP

PS5 A coNP &[T,
RN NP (LRI DL DRHIERBEEARDZ &

Ge~a - ITXR-E-)
co (F [complement (##)] D=L

EF 1 75X coNEXPTIME

295 X coNEXPTIME &[4,
HARBIREN NEXPTIME (CE 9 DHIERBIRBEEARD C &

(/5 : TR - TORTHAL, ...)
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Ex : 775X coNP

PS5 A coNP &[T,
RN NP (LRI DL DRHIERBEEARDZ &

Ge~a - ITXR-E-)
co (F [complement (##)] D=L

EF 1 75X coNEXPTIME

295 X coNEXPTIME &[4,
HARBIREN NEXPTIME (CE 9 DHIERBIRBEEARD C &

(/5 : TR - TORTHAL, ...)

8 EHRLD

P € NEXPTIME < P € coNEXPTIME
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[BiRE : RECFITE
A IEEEn

i n HARETHD = Yes
n WNZRETIRLY = No
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[ @ REHIE

A IEEEn
A n HFRETHD = Yes
n WZRENT/RLY = No

[ | ZREFIEDMEE

: 1FEEE I n

: n HFRELT/RU) = Yes
n R TdhrD = No

n R THRW S 2 EDOHBIEH a, b MFEL T n=ab
S

- FJREHITE € coNP
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8 : WX TOZMRNSIKNNTHD

P C coNP, EXPTIME C coNEXPTIME

' NEXPTIME XoNEXPﬂME“
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! EXPTIME )
NP coNP

( )

T
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8 : WX TOZMRNSIKNNTHD

P C coNP, EXPTIME C coNEXPTIME
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«c PCNPKD, PeNP
« coNP DEELD, P € coNP

' NEXPTIME \

! EXPTIME )
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8 : WX TOZMRNSIKNNTHD

P C coNP, EXPTIME C coNEXPTIME

PCcoNP®DsEBA : Pe P £ 935
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«c PCNPKD, PeNP
« coNP DEELD, P € coNP

' NEXPTIME XoNEXPﬂME“

( )

! EXPTIME )
NP coNP
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> NN ]
- P < coNP, EXPTIME = coNEXPTIME

« NP = coNP, NEXPTIME = coNEXPTIME
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! EXPTIME )
NP coNP
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> NN ]
- P < coNP, EXPTIME = coNEXPTIME
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— RSBy (C
" NEXPTIME coNEXPTIME | FEREMEDRN
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