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Background Doos Not Bound A

Minimal Pair
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» Cooper, Sorbi, Lee and Yang

1. Every Ag e-degree bounds a minimal pair.
2. There exists a ©3 e-degree that does not bound a
minimal pair.

» Copestake
1. Every 2-generic e-degree bounds a minimal pair
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Theorem

There exists a 1-generic enumeration degree a, that does
not bound a minimal pair in the semi-lattice of the
enumeration degrees.
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Definition
A set A is 1-generic if for every c.e. set S the following
condition holds:

Ir Cxa(r € SV 2 7(n ¢ S)).

Definition

Let a and b be two enumeration degrees. We say that a
and b form a minimal pair in the semi-lattice of the
enumeration degrees if:

1. a>0and b > 0.

2. For every enumeration degree ¢
(c<anc<b—c=0).



The Requirements

» G 3Ir Cxalr € WV VD 7(u ¢ W))

» RO :9y(A)=X—-c.e.vVOi(A) =Y —ceV
Vo, ¢1((¢0(X) = ¢1(Y) = D)/\VW—C.G.(W #* D))
4

SV (X—-cevY—ceV(dy(X)=d(Y)=DA
NIz(W(z) # D(2))))
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» GV 3r Cxalr € WV VD 7(u ¢ W))

» R®®1:94(A)=X—-ce.vO1(A) =Y -ceV
VD, ¢1((¢0(X) = ¢1(Y) = D)/\VW—C.G.(W #* D))
U

SV (X—ceVvY—ceV(dy(X)=d(Y)=DA
NIz(W(z) # D(2))))
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» Priority tree T with nodes labelled by the strategies
» At stage s: ds, As

» AA=N

» Approximations to c.e. sets.
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v

/N

~0 ~1

» Choose a finite string A,
> Ask Ju D A\ (n e W) ?
» Yes : outcome 0
» No : outcome 1
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v
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» Choose a finite string A,
» Ask Ju D A\ (n e W) ?
» Yes : outcome 0
» No : outcome 1
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a0

» Check all SV substrategies.
» At this level operators ¢4 and ¢4 are built
» Outcome 0
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Foox ... Blooy.k) Bk Fd

» Build a set U, aiming to prove that X is c.e.
» Scan U for errors.

» No errors found - outcome cox

» An error found at point k - build agitator set E for k,
suchthatk € X & Ex C A,
Outcome (covy, K)
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» Scan U for errors.

» No errors found - outcome cox
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suchthatk e X & Ex C A,
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Boox  [ooy, k)  BXLKk) ... [do

» Check if the agitator for k is still valid. If not the
outcome is coy

» Build a set V4, aiming to prove that Y is c.e.
» Scan Vj for errors.
» No errors - outcome (coy, k)
» An error found at element /, then build an agitator for
I, enumerate a witness z in D: (z,{k}) \, o and
(z,{I}) \, &4, outcome dy
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Foox  [looy, k)  BLKk) ... [do

» Check if the agitator for k is still valid. If not the
outcome is coy

» Build a set V4, aiming to prove that Y is c.e.

» Scan Vj for errors.

» No errors - outcome (coy, k)

» An error found at element /, then build an agitator for
I, enumerate a witness z in D: (z,{k}) \, o and
(z,{I}) \, &1, outcome dy
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» Check if the agitator for k is still valid. If not the
outcome is coy

» Build a set V4, aiming to prove that Y is c.e.
» Scan Vj for errors.
» No errors - outcome (coy, k)
» An error found at element /, then build an agitator for
I, enumerate a witness z in D: (z,{k}) \, o and
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foox Booy,k) ... BYLKk) [do

» Checkifz e W.
» If not outcome ay
» If yes, then extract z from D, outcome (/, k)
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foox  [ooy,k) ... [lLk) Ba

» Checkifze W.
» If not outcome dy
» If yes, then extract z from D, outcome (/, k)
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foox  [ooy,k) ... BXLk) Bd

» Check if the agitator for k is valid - if not outcome ooy

» Check if the agitator for / is valid - if not outcome
(coy, K)
» Otherwise - outcome (/, k)
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Foox  Blooy, k) ... BLk) B'do

» Check if the agitator for k is valid - if not outcome ooy

» Check if the agitator for / is valid - if not outcome
<OOY7 k>
» Otherwise - outcome (/, k)
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Boox  [looy, k) ... BXLk) Bdo

» Check if the agitator for k is valid - if not outcome ooy

» Check if the agitator for / is valid - if not outcome
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» Otherwise - outcome (/, k)
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Broox BA<OOY7K> ﬁ/\</a k> 3\0’0

» Check if the agitator for k is valid - if not outcome ooy

» Check if the agitator for / is valid - if not outcome
{coy, k)

» Otherwise - outcome (/, k)
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AN
Boox ... (ocoy,K) ...

v

» An element k enters U, relying on axiom (k, E) € ©g
» ~ extracts k from X by extracting some e € E from A
» ( builds agitator Ex D E for k and moves to the right.
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/Ig\
ﬁAOOX <OOy,k>

» A new axiom (k, E’) makes Ej invalid and fixes the
errorin U

» A new ~/ extracts k from X again by extracting some
ec E' from A
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AN
Boox ... (ocoy,K) ...

g
» A computable bijection o : I — N assigns local
priority to G- strategies below a SY strategy.

» If an element k enters U and o(~) > k, then v is
initialized.
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Qg
/ﬁ\
Bi'oox ... Pi(coy,K) ...

B2

» (> chooses agitators E, and F,, modifying ($g, ®1)a,

» (31 chooses Eq s.t E; C Ey and > ¢ Ey.

» Agitators are chosen more carefully to include all
agitators of nodes with lower priority in the
corresponding subtree
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o

|

az

|

B
/\
Bi"oox ...  B1(coy, k) ...

B2

» Now (E> U Fp) C Eq, but E; becomes invalid.

» A list Watched,, is kept by all R strategies. It fixes
mistakes in the operators ¢y and ®4
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