Medvedev degrees of generalized
r.e. separating classes
Douglas Cenzer and Peter G. Hinman

Turing: for f,g € “w,
f<rg <= 3[f=2(g)

Mucnik: for P, () C “w,

P<,Q <+ (geQ)3feP)f<ryg
— (VgeQ)IP[D(g) € P]

Medvedev: for P, () C “w,

P<y@Q <<= 3d0[0:Q— P



P=y@Q <<= P<yQANQ<yP

dgy(P) ={Q: P =y Q}

dg)/(P) <dgy(Q) <<= P=<y0Q

dgy (P) V dgy(Q) =dgy(P V Q)
=dgy({fPg:feP. geQ})

dgy (P) A dgy(Q) =dgy (P A Q)
=dgy({(0)"f: feP}
U{(1)"g:9€Q})

0y = dgy,(P) for any P with a recursive element
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Dy, .= {dgy(P): P C¥kisall class }

So(Ag, A1) ={f €~2:
AyC{z: flz)=1} Cw\ A}
:{fe“2:(Vx€w)a:¢Af(x)}

Sk(AO,...,Ak_l): {wak(\V/SIZEW)QZ%Af(:U)}

DNR}, = Si(Ko, . - ., Kj_1)

={fe“k: (Ve ew){z}(z) # f(z) }
DNR; is largest in Dy = Dy,

DNR2 >N DNRg >N M DNRk > > O
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(A, ..., Ap_1) is < m-intersectingiff
forall g < iy < -~ <1, <k

AioﬂAilﬂ"'ﬂAi =0

m

S = {dg (Sp(Ag, ..., Ap_1)) :
(Ag, ..., Ag_1) is < m-intersecting}

DNR;, is largest in S;

S, CSC---Cc8§!

S;' is an upper semi-lattice but not a lattice



Main Results
(1) for g = {%W,
S'=8, VS,V VS
(2) for I < [£],

S/ NS = {0y}, in particular
[<k — SllﬂS_%Z{OM}

(3) S and L]" have the splitting property

P<q= 3Jq°,q°
p<q,q <qandq® V q =]

in particular, they are densely ordered



(1) for g = {%L

S'28, VS,V VS
117 I QI 1 3 .
S|l =4s080,8),...,8, CSi;:

S5£AO7 s 71442 =M SHSAO) SR 7A47A07 s 7A47A0)

J/

< 1—in€e?secting < 3-intersecting

S5(Ag, ..., Ay) € S11(Ao, ..., Ay, Ag, ..., Ay, Ap)
hence >,

<y via f = (z— f(z) (mod 5))



S;CS VS
S3 (Ao, A1, Ao) =n
< 2—1nt%?secting

V/So(Ai () A) v SolAj, A7, 43

i<3 i

\ . J/ \ . J/

c Sl € S3
A7 ={x € A;: x not enum earlier in any other A, }

> = fo® fid fod f where

ooy )0, if f(x) =1
filz) = { 1, otherwise
filr) =0 = x ¢ A,

Af(
7 E A = {fi($)1:>$¢ﬂj¢w4j



Sg(AQ, Al, AQ) SM

V/ Sa(Ai () A)) v Ss(AG, A%, A3)

<3 JFi
fo® 1® fo®g— f where

f(a) = {i, if some (least) f;(z) =0

| g(z), otherwise

filr)=0 = 2¢ A = = & Ay,

/\fz(x) =1 =— x € at most one A4; so
i<3

¢ Ay = ¢ Ay



S:CS Vv S vS
S, {Ao, Ay, Ao, As} =

< 2—1n€e?secting

V SS(AiaAja ﬂ Ak) \% S4<A87 T?A;Ag)

i<j<d_ ki,

4 \ 4

cS2CShvsl c Sl

S;CS v S vS
Sy (Ao, Ay, Ay, Ag) =

. V .
< 3-intersecting

VSQ Az; ﬂA V 54 T*a 3*7"4;*)
<4 JF#i J P
6321 684g821v8§v8i

A7 ={x € A; : x not earlier in two other A; }



S:CSvS vS

S5£A(), ce ,A42 — Vi

. Vv .
< 2-intersecting

V Su(Ai, Aj, Ay, ﬂ Aj) V S5(Ag, ..., A

i<j<k<5\ [#1.,5,k

4 \ 4

2 1y ol 1 ol
eS?cSlvslvs! e Sl

This uses S} so does not give the result

(Ai, Aj, Ap, ﬂ Ap) is “strongly” < 2-intersecting
I#1,5,k

Sf’l C 83 vV S} as desired
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S:CStvSvSvS

S7£A(), c e ,AGZ =M

. V .
< 2-intersecting

\Vi S(Aig, - - Ay, [ Ar)

10<t1<19<13<ig <7 k#i;

\ - 4

21 ~ 2.2, ol - el v ol u ol
esolcsitvslcslvslvs)

\ S4(A87 s 7"42)

\ & J

Vl
€S
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(2)if I < [£] so k> Im and

O3 S]{;ng, - 7Ak—12 —> SZEB(), Ce ey Bl—lz
< m—in?errsecting < 1—in;e?secting

then exists a recursive g € Si(By, ..., Bj_1).

T7 = {0 € “k: (3f 2 0)O(f)(x) = j}
T is p-fat iff T" includes a p-branching subtree

(Fj <) T is (m + 1)-fat
r € B = UTf is (k — m)-fat
7]
= T isnot (m + 1)-fat
g(x) =least j <1 [T} is (m + 1)-fat]
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