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Definability a family of sets in the graph

We constructed a method of definability a family of sets to the oriented graph. Using this method we proved
next results: Let 4 structure of the signature ¢ of the 2 nilpotent group. For each computable ordinal o there

is a computable structure 4 of the signature o that is A categorical but not relatively A’ (and without for=
mally zz Scott family). For each computable ordinal a there is a computable structure 4 of thesignature

o thatis R with a relation that is intrinsically zz but not relatively intrinsically ZZ on A.

Key words: the oriented graph, structure of the signature, computable function, isomorphic structures, a com-
pletely univalent functor.

A necessity background may be found in Ash, Knight [1]. In the [2] was proved next theorem:
Theorem 1. for a=®. Let f € ®” be a strictly increasing computable function with values >1. There

is a family S C ®” such that:

1. S is discrete but not w- discrete,

2. S has a unique anti-Friedberg f — o -enumeration, up to strong A — equivalence.

For the proof the definability we construct completely univalent functor from category of one structure
to the category of other structure.

Definition 1. Let ¢ arbitrary signature, a category Mod® is a pair {Ob°, Mor°) where Ob° is the set of

all structures of given signature and Mor° is a set of all morphisms between any pair structures from Ob°.
2. A functor F from category the R to the category J is the pair (F,,F,,) maps £, F), such that

1) F,:0b(*R) > Ob(3),

2) F,, : Mor(R) — Mor(I) with next properties:

a) Volo e Mor(4,B)= F, (¢)€ Mor(k,(4),F,(B))];
b) VA€ Ob(R)F, (1) =1zl

¢) Voyloy e Mor(R) nrang () = dom(y) = F,, (v -0) = F), (v)- F, (9)].
3. A functor F'is completély univalent if the maps F, and F), are bijections.

Let S= {(pfg e co} is a family of partial computable functions with A — oracle. We will construct a

method of definability this family in the oriented graph,
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Proposition 1. Let S is a family of partial computable functions with AO- oracle. Then there is a
bipartite structure Sy of the signature < J°(x, y) > such that there is algorithm of the construction computable
numeration u, of the structure Sy by the computable numeration v of the S, and the following conditions hold

1) numeration v,, is not d-autoequivalent to v ,, iff numeration u,and u , is not d-autoequivalent;

2) for any numeration u of the structure Sy there is the numeration v of the structure

S such that u and u, are d-autoequivalent.

Proof: Let S is a family of partial computable functions with AO — oracle. We construct the structure S,
of the signature o, =< J°(x, y) >. We eliminate sets L1, L, for the according indeces of other sets. The con-
struction: S, =L, UL, UL, UM, UM,UM,UM,UQ where

L :{llj :iew},forj =0,3,4 and M/ :{m,’ :ieco}, forj=1234; Q:{q(m :i,jeoa},
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where (i, j) is the Cantor’s function for the numeration the pair of natural number. We will construct next
connections between sets:
Ly—>M, < QO;
Ly—>M, < Q;
Li>M, <L, ->M, < Q.
We define the predicate J (x, ) on the set Sy in the following way: For any i, j Ew we have the next
conditions:
1. L, >M,;

a) J(I°m), b) JA°,,m), ) JA,mb), d) S ,m).
2. L,>M,;
a) J(I},m}), b) J(lg,m?), o) J(1),m;).
3.0 M, J(q,,,m)).
4. L, > M;;
a) J(I7,m)),
b) J(I,m,).
5.L, > M, J(m)).
6. L, >M,;
a) J(li49mi4 )9
b) J(I.m)),
¢) J(ly,my).
. 4
7. 0> M,; J(q,;m;)
8.0— M; If ¢,(j){ ¥ then S, 1=, . m).
Construction is complete.
Lemma 1. The sets Ly, Ls, Li, MM, M;, My, Q are definable by the 3-formulas.
Proof. We define the next auxiliary formulas which describe some cycles:
Z,(x,y,z,w) < J(x,2) AJ (z,w) A J(x,w) AJ(z,y) and it doesn’t have proper cycles;
Z,(x)=3y3z3a(Z,(x,y,2,0) v Z,(y,X,2,0));
Z,(x,y,z,w,r,8 <= J(X, VYA I(z,y) AT (x,w) A J(z,5) AJ(r,s) and it doesn’t have proper cycles;
Zo(x) =3y32,32,30,30,(Z5(X, ¥4,20, 005 2,,®0,) V Z (¥, X, 2, O, Z,, O ));
We define some elements and sets:
() = 330,30,30,30, (A (0, %V, A A Z,(5,0,3.0));
CANSEIURARARASE
Dy(x) =3x,Fv 3o, TV, (x, Zx A A(V; #V,) A /\2@0(0[) A /\Z(J(xo,u[) AJ(x,0))));
i#j <i< <i<
@,(S,)={m},m)};
D, (X)HYOE'yﬂyzEonHW([i\j(y[ # yj) AVy # U A OS/[\QCDI(Ui) A Os/i\SZ@O (y) A
AZy (Yo, X, 1,00) A Zy(¥g5%, V1, 01) A OSL/,\QJ(J’;’)C));

@, (S,) ={m |;
D, (x,y) = Iy, 3y, 3y, 3x 3, ([i\j(yi # yj) A Xy # X A Og/[\gl((x # X)) A D, (x,)) A

AD(X) A D, (1) /\lsﬁ\sch(}’i) AL (X0 Y0, % V)N Zy (X0, Vo5 X0 V1) A Z (X5 V05X, 1,));
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@,(S,)={(15.m} }; &, =Ty, (x,y);
D, (x,y) =FyD;(x, );
Ds(x) =y Dy (y,x);
D5 (x) =Ty Dy(x,y);
We define sets by the definable elements:
M, (x)=J (1, x) A (L5, )
M, (x)=J (I, x) ATy, x);
Ly(x) = @y (x) v Fy3z(M, (0) A Zo (I} 13, 9, %, 2));
Now, we consider definable elements from the set L; U M; U Ly U M,.
(Dlg () = 3xy3x, 3y, 3y, 32,3z, L, Z(X,X0, V0 Zi5 V15X, )5
@ s (0) = 3x, 3Ty, Iy 32,32, IwTIm (3, 2 X AV E IV AZy 2 A

AWy =W, /\(DI(B] (Wo)/\Zf,(Wo,Xoayano,yax)/\Zé(pray,Zpyl,xl));

@mg (x)= ay(pmg,,;t (x,);
L, (x) =3x,3x,3x,32) 3z, IW( A (x; # x;) A Zg (W, X0, X, X525, Z ) A 2 2J(xl.,x));
i#] <i<
M () = 3x,3x,3x,3x, Ty I IW(A (X, # X)) A Zg (W, Y, X0, X, X5 V) A oA 3J(x, x,));
i#j <i<
M, (x) = 3x,3x, IwdyFzIW(L, (x,) A L, (x,) AMy(WIA Z (2, X,%), W, X,, 1));
Ly () =3y, 3y, 32,3z, 3W(M 5 (y,) AM(y) ALy (2)) ALy (2) AMy(W) A Z (X, V4,20, W20, 0));
O(x) =3y3z(M,(y) A M ,(2) NI(x, P) A J (x,2)).

We define some formulas for the definition a function-successor Succ(x) by induction:
Let y,(x,y,2) = (plﬁ, () A @ma M~ @m? (2);

Vi (X, 3, 2) = 3x)Fyy 32,32, 3z, 3w, Iy (l;\j ZLFZiN Oé/t\'SS Ly(z) NZ(X5Y0>205Wy> 215 V) A

Zs(%, 3,2, W, 25,2) AN (X9, Y5, 1));
Then we define a function-successof Succ(x)-Such that k=0 < x=13;
Suce(k)=k+1< S, L=3y3zy, , (x,,2).

So, we coded structure N:=(N,0,Succ(x))in the substructure S, =(S;,J(x,y))of the structure S,
where S, = (L, UM, UL, UMy).

Lemma 2. If S, is a computable structure then L, L,,L,,M,,M,,M,,M,,Q are computable sets.

Proof. It follow from the partition the computable set |S0| by the sets L,,L,,L,,M ,,M,,M,,Q which
3— definable.

Lemma 3: The map from /_(S,R)to I_(S,,R,) s a bijection.

Proof. Let structure S = {(pf3 e m}. When we constructed structure S, by given structure S by the

next manner i — [ for every index i€ ® and Let s° is sign of the element from |S0| then
L, if i=8%k

my, if i=8%k+l;

L, if i=8%k+2;

o |mi, if i=8%k+3;

l I}, if i=8*k+4

m;, if i=8%k+5;

my, if i=8%k+6;

q, 1f i=8*k+7.
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Let S and R are isomorphic structures and ¢ — isomorphism. We define isomorphism ¢ from S, to
R,, which induced by ¢ by the next manner:
(P*(lfk) = l(,;(i)ﬂ k=0, 3, 4 (P*(mij) = mé([)Qj =1,...4 (P*(Q(f,j) = q((p(i),j))'
Let S, and R, are isomorphic structures. Let ¢ a map from S, to R, which a isomorphism of the
numerated structures Let f;:o0—> L and f;:®—> L} are numeration sets L' and LY respectively and
£,())=9 (f,(i)). Then the map ¢@=f,"' - - £, is the isomorphism from S to R.

Proposition 1 is proved.
Let A is a countable oriented graph with predicate J>(x, ). We will construct a method of definability

this oriented graph to symmetric irreflexive graph of signature F°(x,y) with next espesial properties:

(1) for any non equal n nodes there is no more then one common node;
(i1) for any x, y such that F(x,y) there is nonode z that F(x,z) and F(y,z);

(iii) for any x there are y,z suchthat y#z and F(x,y),F(x,z).

Proposition 2. Let A is a oriented graph. Then there is a espesial graph A, of the signature
(F*(x,y)) such that there is algorithm of the construction computable numeration W, of the structure A4, by
the computable numeration v of the A, and the following conditions hold:

1) numeration v, is not d-autoequivalent to v,,, iff numeration p, and pyis.not d-autoequivalent;

2) for any numeration |\ of the structure A, there is a numeration v of the structure A such that p
and |, are d-autoequivalent.

Proof: Let A is a structure of the signature ¢ =(J’(x,y)) and A= {i e w}. We construct the struc-
ture A, of the signature o, = (F’(x,y)) with next espesial properties by the following way:

Ay =M,UM,UM,UM,UM, where M/ ={Mjic o).

We define the predicate F'(x,y) on the set A4, in the following way: For any i, j € ® we have the next
conditions:

L Fonlm™);

F(m),m.);

F(mg,m));

F(m),my);

F(mf,m;,);

If J(i, ) then F(m;,m));

If —J(i, j).then F(mil,mf).

Lemma 1. The sets M, M|, M,, M,, M, are definable by the 3— formulas.

Proof. We use some cycles of length 4,5 and 6 under the condition that they don’t have proper cycles.

We define some elements and sets:
cDmg (&) = Ix,Ax, 3y, Iy, v, 3y, (x, #x, A ii\j(yi EV)NZ(X, V5%, V) ALy (X, 15X, V,) A

NS A D

/\Z4(xﬂy29xlﬂy3))'
@, x)=3x,3xIy(x, #x, A Z, (mg, %, ¥,%,) A Z,(mg, %, 9,X,);

@0 () =y Ty, (5 # 3, A Z (g, y,%, ) A Z, (g, 3,5, 9);
@, (x) =3y, 3,3z, 3z, 3w, I (Vg # 1 A 2o 22 AWy 2w A(Zs (M9 3%, V929> ) A

/\Zs(m(())axazpylamll))v(Z(,(m(())axay()azoaw()am;) /\Z(,(m(())axawpzlaylamll)));
M, (x) = F(x,m));
Mo(x) :3y03y132(M1(y0)/\M1(y1) /\Z4(X,yo,2,y1));
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M, (x) =3y, 3y, 3z3w(M,(y,) A M, (y,) A (Zs(m(())ayoax9zay1)VZG(mgaymva’Wayl));
M3(x) = HyOEIylEIsz(MI(yO) /\M1(y1) N Zs(mg,yo,X,Z,yl)V Z(,(m(())ayoaxaza Way1));

M, (x) =Ty, I, (M;(y) AM(¥) A Yy # 3, AF(X,3) AF(X, ).
So, we have sets by given property.
Lemma 2. If 4, is a computable structure then M, M,, M,, M,, M, are computable sets.

Proof. It follow from the partition the computable set |40| by the sets M, M;, M,, M;, M, which defin-
able 3 formulas. So, each of these sets is computable.
Lemma 3. The map from /_(A4,B) to I_(A4,,B,) is a bijection.

Proof. Let structure 4= {i e co}. When we constructed structure 4, by given
Structure 4 by the next manner i —m, for every i€ and Let a° is sign of the element from |A0|
then
m, if i=8%k;
m,i , if i=8%k+1;
al =1m;, if i=8*%k+2;
m, if i=8%k+3;
m!, if i=8*%k+4.

Let 4 and B are isomorphic structures and ¢ — isomorphism. We define isomorphism ¢ from 4, to

B,, which induced by ¢ by the next manner: ¢ (m!)=m’,, k=0;1,2,3,4.

9(i)>
Let 4, and B, are isomorphic structures. Let ¢~ a mapdrom 4; to B,which a isomorphism of the
numerated structures Let f;:0—> M and f,:®0—> M_,* are numeration sets M;" and M respectively

and f,(i)=9 (f,(i)).. Then the map @=f,"-¢ - £, is the isomorphism from A4 to B.

Proposition 2 is proved.

In the [Tuss] was constructed a completely univalent functor from category of the class of computable
copies of the espesial symmetric irreflexive graph to the category of the class of computable copies of the 2
nilpotent group. So, we have sequiences of functors:

Fy from category the % to the category <3¢; F1 from category the <3, to the category <3,; F, from
category the (S; to the category (3,; where #is a category of the class of computable numerations of the fam-
ily S, (S, is a category of the class of computable copies of the oriented graph, 61 is a category of the class of
computable copies of the espesial symmetric irreflexive graph, <3, is a category of the class of computable
copies of the 2 nilpotent group. Then the functor /" such that F'=F, o F| o F; is the functor from category the
# to the category <3,. Tussupov used results from [3] for the proving results from [4] for the computable
successor ordinals o.

Our method of coding allows prove next results. Let 4 structure of signature o of the 2 nilpotent groups.

Theorem. For each computable ordinal o there is a computable structure A of signature o, that is A’
categoricalbut notrelatively A’ (and without formally zz Scott family).
Theorem 2. For each computable ordinal o there is a computable structure A of signature c, with

. . T 0 . L 0
additional relation R that is intrinsically Za but not relatively intrinsically Za on A.
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K.A.Tycinos , K. K. XKermicos, A.)XK.Corexbaena, JI.M.)KanmmarambeToBa
I'padrarpl :xkubIHAAp YHIPiHIH AHBIKTAJFAH/BIFbI

Maxkanana OarmapnaHraH TpaTarbl SKUBIHIAP YHIPIHIH aHBIKTAIFaHOBIK OMAICI YCHIHBUINBL By omicti
KOJIIAHBIN, KeJeci TYKBIPhIMIApAbl Aanenaeyre 0omaasl. ANTansk, 4 2-caThUIB-HIJIBIIOTEHTTI TPYIIaHbIH
KYPBUIBIMBI )K0HE G OepiireH IPyMNaHbIH CUTHATYpachl 00JICHH. OpOip ecenTeNeTiH o OpAUHAILI YIIH G

A CHTHATYPACHIHBIH €CENTENETiH KyphUIBIMBIH TabyFa Gonajibl skoHe on A) Gonambl, 6ipak Al KaTBICTHI Ka-
. 0 NP . .
TeropusuIsl OonMaiins! (sFHU Qopmanmsl emec zu CkotT Yiipici3). Opbip ecenrtenerin o OpIUHAIBI
. . . . 0
YIIH G A CHTHATYpacHIHBIH €CENTEeNICTIH KYPhUIBIMBEI TaOBLIAbI )KOHE OFaH KaThIHACKIH R KOCY imIKi za

. 0 . . o
60IIa,I[I>I, 61pa1< OJI KYpbUIbIMIa za KaTBhIHACHI A-J1a 11IKI KaThIHAC 0OJIBIIT Ta6I)UIMaI/IZ[bI.

K.A.Tycynos, K K. )Kernucos, A.JK.CarexbaeBa, JI.M.2KanmaramberoBa
OnpeneJuMocTh ceMeiicTBa MHOKECTB B rpadge

B crarbe mpeioxeH MeTos ONpeAeIMMOCTH CeMeHCTBa MHOXKECTB B OPUEHTHPOBaHHBI rpad. Venonbsys
9TOT METOJl, MOXHO JIOKa3aTh CIEIYIONIe pe3yibTarhl. I1ycTh 4 — CTpyKTypa 2-CTyNCHHO-HUIBIIOTEHTHBIX
TPYNII © G — CHUTHATypa JaHHBIX Ipynil. J{JIs KaXI0ro BBIUUCIMMOIO OPAUHANA O CYLIECTBYET BBIYMCIIH-

Mast CTpYKTypa A CHTHATYpHI G Takas, uto oHa A, HO He oTHOcuTenbHO A Kareropuuna (T.e. 6e3 dop-
0 .
MAaJIbHOTO zu cemeiictBa Cxorra). [ KaXKAOro BHIUUCIMMOIO OpAMHANA O CYIIECTBYET BBIYHCIIHIMAs
0
CTPYKTYpa A CUTHATYpHI G Takas, 4TO JOOaBJICHHOE OTHOLIEHHE R SBISIETCS BHYTPEHHE zu, HO HE OTHOCH-

0
TEJIbHO BHYTPEHHE ZQ Ha A.

VJIK 517.95

b.X.Typmeros, H.3.baitmeToBa

Medicoynapoonuiii kazaxcko-mypeykuu ynugepcumem um. X.A.Acasu, Typkecman (E-mail: baymetovanigora@mail.ru)

(0] PAa3pemInMOCTN HEKOTOPBIX KPAa€BbIX 3ala4 € OII€PAaTOPOM THIIA AnaMapa-Mapmo

B mHactosmeil paboTe B Kiacce TapMOHHYECKMX (YHKUMI H3y4eHbl CBOMCTBa HEKOTOPBIX HHTETPO-
nuddepeHIEaNbHBIX OllepaTopoB, 0000IamuX oneparopsl apobHoro auddepeHunposanus Anamapa u
Anamapa-Mapmo. B kauecTBe npuMeHEHHs TTOJTyYeHHBIX CBOICTB pacCMOTPEHBI HEKOTOPBIE KPAaeBbIE 3a1a4u
Jutst ypaBHeHus Jlamaca B kpyre.

Kniouegvie ciosa: npobuoe muddepeHmposanme, KpaeBble 3a1a4n, ypapHenue Jlamaca, IpoOHBIiT HHTErpa
A namapa-Mapuio.

1. BBenenne
Ilycte Q= {x er’ :|x| < 1} — eIUHHUYHBIA Kpyr, u(r,@)— rapMoHHUYecKas (QyHKIUI B L2,

by N
r=|x|,p=arctg=%, 0<a <1, 0<p— nAelCcTBUTENBLHBIE YKCIIA.
X

1
PaccMoTpuM onepaTopbl

J[u)(r, ) =%a)j| Ins[* s*u(sr,¢)ds, (1)
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