T RAND RS LR
Answers of Mid-Term Exam

LR & (Ryuhei UEHARA)
uehara@jaist.ac.jp
November 2nd, 2007.

(1) F&E 5 (pseudo-lex ordering)
= €,0,1,00,01, 10, 11, 000, 001, 010, O11,...
(2) 1@% (ordinary ordering)

= ¢&,0,00,000, 0000, 00000, 000000, 0000000,
00000000, 000000000, 0000000000, ...
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= RA >k (Points)
o "EKEFINYILTESH T BH (How can you
characterize a set by a program)

o FOUSLDOELEEEBEELTLSH (Never forget to
discuss about haltness)
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= According to the definition, we have to show
o EVENZ,PRIME and PRIME= EVEN.

= Intextbook, it is stated that “A€EREC and BEREC

imply A= B.” Using this fact gives 6pts (since

this fact requires proof).




[EVENEmPRIME MDEEBA(1) ]

= [BEBIAS B« SHERIRELGREE f AREH=T
vxeX'[xe A f(x)eB]
= EVEN=_PRIME
o fELTRDEHEERS:
”@_$o (x| piBEOLE)

0 (EnLIst)
o flEBHELMEHERIRRTENEMHIZT,

[Proof of EVEN=_ PRIME (1) ]

= [Review] A=<, B ¢ There exists computable

function f such that )
vVxeX[xe Ao f(x)eB]

= EVEN=_PRIME
o Consider the following function f:

F(x)= {10 (LXJ is even)

0 (otherwise)

o f is clearly computable and satisfies the condition.

[EVENEmPRIME MDEEEA(2) ]

» [BB]AS B © SHHEATREGEIR f AARERY
vxeX'[xe A f(x)eB]
= PRIME=_EVEN
o fELTROBEHEEZS:
fo0= {10 (x| RBDLE)

1 @Fhus)
o fIEHELMNICEFEMRETEEEHT,

[Proof of EVEN=_PRIME (2) ]

= [Review] A= B < There exists computable

function f such that )
VxeX[xe Ae> f(x)eB]

= PRIME=_EVEN
o Consider the following function f:

F(x) = {10 (I_XJ is prime)

1 (otherwise)

o f is clearly computable and satisfies the condition.
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=, RE-complerte problem, REC hard prtbenns, sl REC-
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RE-complete probieem, RLCburd priddetis, wixl REC-
 alivcly derures: that REC § RE. Then, divide the

= [Review] For a class R and problem A,
o Ais R-hard
© ForanyBER,B =mA
(A is harder than or equal to any
problem in R)
o Alis R-complete
© Alis R-hard and AER
(A is the hardest in R)
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= [Review] For a class R and problem A,
o Ais R-hard
@ ForanyBER,B =mA

(A is harder than or equal to any
problem in R)
o Alis R-complete
& Ais R-hard and AER
(A is the hardest in R)

A(RE-REE), B(RE-E), C(REC-H
#), D(REC-2E)

Av.s.B— 2. AL B ERENKYREE
Avs. C— 3. EELAEEEN DDA
Bv.s.C — 3. E5o RN M DALY
Bvs.D—1.BIED KYLEIZH#LLY
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A(RE&-hard), B(RE-complete),
C(RE&C-hard), D(REC-complete)
Av.s. B — 2. Ais harder than or equal to B
Av.s. C — 3. we cannot determine

B v.s. C — 3. we cannot determine

B v.s. D — 1. B is properly harder than D
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= Answer:

o LOERIMBLIORSEBAFHEXIEFICLEAST
BWETDHIEMNTED, REFBELOT, AETHD,

o Since each element in L can be enumerated
according to the pseudo-lex. ordering in Problem 1.
An enumerable set is countable.

o T*OEBEREHBELILYATEERTHD, LI=M>TZD
HMAEETHS L LT EER,

o Since the elements in X * are countable by Problem
1, the subset L is also countable.




