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Abstract

This work studies structural properties of some of the strong reducibilities and shows some interesting and
important results. Namely, the first chapter,which is dedicated to study of immunity properties in terms of
strong reduciblities, answers the question raised in [30] and it is proved that hyperhyperimmune s—degrees
are not upwards closed. In the same chapter given are characterizations of hyperimmune and
hyperhyperimmune sets in terms of s—reducibility. The second chapter, which covers study of structural
properties of Q{—reducibility, shows that the computably enumerable Q;—degrees are not densely ordered.
In addition to this, classes of simple sets are considered and their relations to Qq—reducibilitiy are
discovered. The third chapter covers Q;—degrees of maximal sets and some of their subsets, and explains
their relations to 1-reducibility. The fourth chapter explores structural properties of c¢;—reducibility and
gives results for c¢;—reducibility, which are analogous to some results for Q;—reducibility from chapter 2.
Furthermore, it is shown that a hemimaximal set has a minimal c;—degree.
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39IMZWHO0 A LT3 c-LEOWWOS, 35306 s FbMmEME 85806, HrMEILsE 0L ML 1 -LErmwo.

B396 by gob30bosgm ©19379MLOYIEISE FOWIMZMOE €1-baMolbgdl 1939OLOYICPSW AOOIMIEISV
c-bs®olbgddo s ©5353(H303g0m, O®MI 3039MToMEH0g0 LoIMSZWOL c-bo@olbo Fgogsgl <,-ob
900s(00  dge  Gosbzms G030 [OR0350 oo gd  ¢1-bstolbgdol  MLsliGem
9OHOMICOMBISL, MMIgdoE 9903536 bmemm 3039603003 LoEMmS3EJOL.

296L5BM3Mgds 4.1.1 M93OLOMEISE FIIMZWSE LOTMZL 9fim©ads 3039MToMGH030, vy dobo
5353905 30396H03MbMO0s.

39000920 09mMgds GOl 93900l 3bmdowo MgmMmgdobs (ob., 8sp.,[32, omgmegds 8. XIV]) o
096905 2.2.3-0b sbsewmyo.
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0gmMgds 4.1.2 3039635603030 LodMHsgwolb c-bsmobbo Fgoisgl MLbOMWM gOHNMOOMdIL C;-
bs®obbgdols, HMIgdois HOBOZIS IO <. -0l 8085Om dmgew MOoEbzms GH0300 ©d
Mg 356 00mMmgMo 8903938 Fbmerm© 30396M36ME03 LOIMSZYgOL.

©53(4)3039%5. ©s30(ym0 998ga0 wgdom,

@905 4.1.3 300g350m A ©5 B 093900 390350 B0AMS3e)9d0s 010, HMJ

B=AuU{m},
ooz M € A. 35306
I A 6oL 3039M3smEH030, 85906 s TbmermE  3530b, GmEgbsg B oMob
3039635630305
(IT) 7) A 560b 30390503030, 35306 B <1 A, A <, B > A £, B.

w905 4.1.3-0b @sdAz0690s: (1)

() 300J350m, B 56 56>0b 3039603501030, 35906 5OLYdMBL dogo 3HOOO 156533900930 o6y
{Df (x)}xew OLYDO, O™

(vx)(Dfy N B # 0),
o6y
(vx)(Dpey N (A\{m}) # 0)
Q5 5§06 25dmd0bst
(V) (Dpy N A # 0)
9L 30 90065508 gaq0s A LoIMOZ3wol 3039MHTMEH03MOL.

(&) 300J350m, A 56 5oL 3039MToMEH030, 3590b sOLYOMBL dWoIMHO HOOWO M565339079d0L 69y
{Df (x)}xew OLYDO, O

(VX)(Df(x) NA# Q))
2963L5BZOM Q5TMMNZEs©O g BMBJ30s F90ga0 Loboo:

D _ {Df(x), o) x<m,
90~ Df(x41), O x=m.

35906 (3boos, GmI
(VX)(Df(x) NB =+ Q))

9L 30 90065508 gaqds B LodMms3col 3039MTMEH030SL.
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356396m (II). ©oy3sb000mdgd0 B <; A s A<, B 833030905 01939, Omambs  dsM@Go30
L0IMS30L boMobgdbg Bgdmm 50bodbme 93900l MgMMgdsdo (ob. [32], cmgmemgds 8.XIV).

©537)335m, Om8 A <., B 3500m3w5©0 fBbJzoom , 9.0. ym39¢o x ©s y-ogol,

XEA & Df(x)gB

X + y = Df(x) n Df(y) = Q)

390030 g BMBI3E0s gobglabrzmmo 0bwvydEoom, 898gabsoMac:

Dy 0y = D my\{m},

Dgm+1) = U Dr -

1€D gy, i#m
sbnd 398396Mm, HMAI Ymz9eo X @S Y-bsmzoU,
x#y = Dy N Dy = 0.
g 8969300 256L5BO3MOL dogrom, ymzqwro i>0-bomgzol
Dy N Dg(o) = ©-
5319350, ®MI ym3z9gwo i-bmgzol, 0 < i < n,
Dy N Dgny = ©-
5 39396mm, MH™A ymzggero k-Lowgob, 0 <k < n,
Dgey N Dg(n+1y = ©-
30g35m, OMIgeomsg k-Lowgob, 0 <k <n,
Dgaoy N Dgnay # @
35306
U Dr@y |0 U Dr@y | # @
i€D g (k_1),iEm 1€D 4 (), i#Em
3065000956 ymggwo x s y-omgol,  g3543L
x#Y = DfiyN Dpiyy =0,

5990056 259mIE0bsMgMdL, H™I
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@0)(i € Dyny N Dy—1)
653 oboswdgamdss.
0535b505d9, Y390 x s Y-Lm3zol,  235943L

XFy= Dg(x) N Dg(y) = Q.
sbs 398396Mm, M ymzgeo x-bomzol,

Dyy NB # 0.

n = 0-bogzol 33543L

Dg(O) n§= Df(m) ﬂE * Q) .

Sbews ©937)8350m, G Dy NB# @ , 35306 sGLgdmdL x € Dy NB, ©> 35306 g  gubdsool
29bLsBEZMOL MbsbTo, 33943l

D

g(n+1) N EQ Df(x) N E * (Z)

0595b55dY, {Dg(x)}xew 5oL Lol LodMs3egms dogMo bMWD M6533900900L A509TY,
63905 9003936 B-b 3039M350EGH03MdL, M3 Fobsomdgymdss.

3004350, A 560ob 3039M35M G030 LOIML3Wg, {ag, Ay, ...} 9MOL A-b MLbEWE™ J39L0dMLZ3Eg ©
{bg, b1, ... } 560U A -0l #sLEGXE™ J39LodGs3wY. 85806, gds 4.1.3-0ls dsEooy:

,A U {bo,bl},A U{bo},A UA\{ao},A\ {ao,al,...},...

339993l ¢1-bs0olbgdol FOHB03 owogqdsl dmgwr Mogbgzms Godom. M@dm dgdog, (I)-ob
5bobds, 98  9gOHMMIWoMdOl  gmzgwo  cq-bosGolbo 990905 IBMWwMmE  3039635MEH030
LOTIMS399d0LORb.
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§ 4.2. H9379OLOYESE FIWIMNZESPO €1 baMOLbgdOL Lod3zMogol Tglsbgd

dgmMg mo3do B396 39839690, MHMI H93MOLOMWOSE JOIMZWOEO Q1 —boGobbgdo 6 MOl
033600350  QQOOYGONE00. 58  39MogMex3d0 359330390 Aol 9bsEPMAOME  MgMMgIols
9399OBOIOP JIIMNIWHEO €1 —boGOlbgdoLmZ0U.

09MM905 4.2.1 H939OBOYIEOW A9OIMZEISPO €1 —HIMOLHYOO 56 5GOL FIZMOIOWP OSYGOLIEVO.

©59(}303995. 300d350 A 3039MoMBH030 LOIMIZEgs. s300mm B = AU {m} , bosg m & A. 35306
@905 4.1.3-0L g00m B <., A. 3003350 € 0g4ml obgmo M930LO0ESE FosMN3WEO BodMm3eY, MM
B <., C 350000350 f 8163000 ©d € <. A 359mmngwso g 1vbJzoom. 8936086mm, G
306500096 A LoIM3wg 5MOL  FoMGH030, 5G0GHMT 9O  SOBYOMBIL  MLLOYIEM  B93MIOLOMESE
29IMZEOQO { Xy, I 900009360Mds 0LYMO, MM Ym39wo i s j-bogzol,

(D) xo = m,
(it) o9y i # J, 85806 xp; # Xy ©S X241 F X2j41 >
(Uii) x2:€ Dg (x);,1) Q@3 X2i+1 € Df (x,,,,)-
33996995 Mo dgdmbgage:
999mbgg3s 1. s™lgdmdL olgoo n, Gma
(Vi<n) [le-e D, (sz)]& (Vi<n) [x2i+1 € Dr (szz)]
853358 56 5B OLYO X, OB X2,41 € Dy ().
sbgon d90mbgz935d0 3963L5BEOZOM™M QodMmMZoo hy Bbd30s 99gabsocac:

P O o) x € {Xg, X, .., X20 ),
A1(%) {x2i41}, 0v) X = Xz; 05039 [ < n — Lomgol.

50300 @3LOBIb0s, MM A <., € 35dmm3eo©o hy gMbdgoom. g.0. A =, C.
099900b393s 2. 5OLgdMdL obgmo n, rmd

(Vi<n) [le-e D, (x2i+1)]& (Vi <n) [x2i+1 € Dy (xmz)],
853650 56 5MLBYOMBL OLYMO X, OMA Xz, € Dy ().
sbgo G90mbgz93530 2963L5BOZOM™M QodMMNZoEO hy B6J30s 99990 Lobood:

Dy (xy, 0¢) x & {x1,X3, ., Xon—1},

D =
ha () {{x2i+2}, YY) X = X541 5099 [ < n — Lomzob.

50300 dgbs8mdgdgwos, ®mA3 C <. B 358mm3wswo h; 3vbdzoom, g.0. C =, B. =m
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§ 4.3. 906005¢0M®0 c1-bsGolbgdo

©0My3H0930s [8] 9933039, ™I gmzgger Fodbodowrn® LodMmagagl osBbos dobodswrm®o c-
boGobbo. ol 009g0bg oyMHbMmd0m B396 3593303900 3999 MYMMHYIS:

09935 4.3.1 ymzgw 399005db0o)M LOIMOZEgL 593l 0b0ToEr GO c1-bsGrolbo.

©353(3)303905. 30073500 H93IOLOMWOE AIWIMNIESEO A1 S By LOIMSZWYJO0 LGNS, MM A1 56
560 odmmgo@o, By 398085guodoe®os s A <S¢, Bi. 3065006 A; <, B; 306™d0©sb
3980030bsMgMRdL, O™ A1 <, B 530GH™3 985 3.2.3-0b dosewoo; A1 398085gdbodse Mo LodMmOZEgo.
300943500 5M5693MOLOMEO M93MOLOMEISE FIWPOIMZWOPO A; s By LBOIMO3WY9d0 0bYMOs, CMI
A=A UA; ©5 B =B;UB; 35§b03s¢0M0 bodeMs3wggdos s Ay NA; = By N By = @. dagoml 30
5373350, Om3 A1 <., By 35000350 f gnbdgooom.

@985 4.3.2 B € UyeiDrr)
©39H303905. 33799350 R = B N (Uxes Df(x)) LdbOIeo bodmagemgs s 300350
E={x:x€A;&Dsy)NB, # 0}
35306
x€EUA & DryN(B,UR) %0,

L5063 250MEOL, HMI E U A 69370LoMms@ 35050030050 bodMagags, 8sa®ed AU A, = (AU
E) U A; @5 358m@0ob, 608 bod6msgmg A U A; H9376OL0wmemsm 3o@om3es0s, Mg §oboswndogamdss.
858565599 R MsLEM@™ LodBZE9s. v B\R Mlslidwems, 85806 G937OLOYIEO@ 3oIMZEQO
Uxew Drx) B0BG5309 35bemgBL B-b a6 ¢lslitrrgenm Bsfoms, Gog §obsndogamdoss.

8900030 4.3.3 {x:x € Ay & Dy N By # B} LOIMO3EY MLILEYIEOMS.

©353(3)30(3905. (3b500.

3963L5BZOM™ M933MOLOMWHE 23MNZEo©O € LOAMLZEg 89d9bs0GM:
C={x:@Qy)xe Df(y) &Df(y)\{x} c Bl}.
©5399935m, O™ B\C 1LsbGMmms. 85906 ¢9ds 4.3.2-0b 359 339469d0:

@Yy eA & [DpyNBI1>2] (1)

5 390dm 30 33996909, HMI LodMszwg
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{x : (3n € A)[x = min{Dy,,y N B)]} )
LOLOIEMS.

300d4300 Dyy = {df < di < <dpiy} - B396 9H33m060350 63L>BWZMZ BofomdMOgow
390MmM3wo© @ FMbJEosL: (4390mo Bi-00 50360865300 B-b LsbiMer J3qLodGmagargl Gmdgeros
3980m30wo 04bgds t doxdo)

doxo t. 3n3dg0obmm »d30M9L0 x-b HGMIOLMZ0LSE sMLYdIMIL M < n(x) olgmo, GmA ¢(d;;) 33Ws3
3obLBOZOIos s di € By gmggeo k < m-bogol;  pobglobaghmm: ¢(dn) =dyy ©d

3953090 899y doxBY.
(I)-0b s (2)-0b 259m 5300 EILEBbIBOS, Brend
{x : (p(bx) I & ¢(bx) = bx+1}

BodM53eg MUslOEMS, Bosg bg, by, ... 5O0L B-0l 3003000 35@03s. 9 30 gFobs50BEYRIdS
3399BHL, O™ ym3z9w0 ogbodomo LoIMS3wg Je0IMHOIE MBIVBGSE 3039MToMGH0305 (0b [7]).

858555599, B\C Lole¥@os. 85806 ¢gds 4.3.2-0L 59

G = (E\C) U (E\(U Df(x)))-

x€A

LoTIMO3g LELEWMEOOS.
@85 43.4 I ={x:x €A & Df(y N By # B} Lod®s3eg Lol

©359(3)303905. 530350 I LOIMS3Wg MLOLOWYEMS. 35806 A LodMs3zeOl ToJLoToEOMOOL Q5dM,
00mgdol ymzggwo x € w-bomgzol:

x€A = DryyNBy #0.
5 9900990 4.3.3-0L dogom, ®0mJdol ym3zgeo x € w -Lmgo:
x€A; = DpyyNBy # 0
Q5 G003
xX€A & DiyyN(BUBy) =9,
53030 0omgdol ymggwo x € w-bo3zol, 3394690s:

.XEAzUz‘T (=4 Df(x)nBzim.

9.0. Az U A bod6Msg3eg 60390L0YIE0@ 35003005, Mo Fobosndmgymdss.
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8900930 4.3.5 P =G U (B N (Uxerua, Drx))) LsLG@mo bodGagangs.

©53(%)303905. (3b5O0.

|
8900030 4.3.6 ®¢) Df(y) N (B\P) # @, 35806
i) X € 4;
(i) IDryNBI=1;
©53(%)303905. (3b5O00.
|

B396 sbas 4963L5BOZMIZm QoTIMMZo© g B30l (BMIomsz By LodGmsgarg 1-oygzsbswo
096905 A1 LOIMS3gBg) F90IRbIOMS:

5319350 g 339 3956L5BOZOWW0s yzgms n < x-Lo3zol, 03 M30Lgdom, HMI

nEB © gn)EA @ onnm<x > n#*m dsdob g(n) = g(m). 300350 R; ©s R; 56056
d9Lodsdoloe A7 ©@d Az LoIMO3Ed0L  MLLOYIE™M  M93OLoo  J39L0TMS399dO.
IODOOMN@OO  JOIZ0NZwm® By, B UP @ {Dfjhliew LBodGogmggdo @ dg3fygodmm
36MHm39Lo OHMYMO3 30 §399mm BsIMMZ0ero 99dmb3939006 MHMTger0dy dglitrmwgds.

9990mbgg3s 1. x 459mBbs B1-80. 893793030 30M390Ms @ 3563bsbugtmm:
g(x) = minifR; \{g(n):n < x}).

9990bg9g3s 2. x 250mRbs B, U P -80. 893(930@™® 3OHME90w65 s 3963L5B03mmo:
g(x) = minifRy \{g(n):n < x}).

3d9000bg93s 3. x 30639 d5dmB6s Df(y)-80 s Dr(y)\{x} LOIGZEOL y39es 9e9dgbdo 339
23905M300s B1-80. B39 99635bb3539000 9999y ™6 J39993mbgggal:

439898mbgg3s 1. vy y & {g(n):n < x}, 35906 d93(y30EHMmo 3MM(390009MS s obgLoBLIHMm:
g =y
939898mb3935 2. o>y y € {g(n):n < x}, 85806 y € A, H589bss3 ymzgewo i,j € w-Lomgzgols
i#j = Dy NDpiy=0.

8535b5s8g ¥ € A1 U A . 00 ¥y 306390 308mBbgds A1-80, 85806 30650056 Df(yy S By, 33533V,
600 x € By: 5 59 99000b3935d0 993(9Y30GH™0 3OHMEIIO S 2obglobrzmmm:
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g(x) = minifR\{g(n):n < x}).

09 Y 30639 350mPbEs Az-80, 85806 30650056 Dp,y N By # @, 335J3b, Gmd x € By: s 50
d9dmbgzg35d0 993(Y30EH™0m 36OH:M(390019MS s 4b3LEBOIOMm™:

g(x) = minifR,\{g(n):n < x}).
3b90s
w = Bl U BZ UPU {x: (Ely)[x € Df(y) & Df(y)\{x} c Bl]}

530@Md gobbomeo bsdo 89dmbgzgzs dmoEegl Y39ges FglodergdErmdsl s Go8sBosdg g Y39
39bLsBPZOMO BB 3055, 5300 ILBIBOY, BMT By <1 A1 4500mM3¢5©0 g Bw96J3000m.
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