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AR SLONEITRD 2 DO TRAREQA), B LRI 5:

FFENEAICOWT: [E & 3 IRotERIKOERE &, I E 2 RotERE OB OBEEEfEZ R = > b LI
5o 2004 FITEWIE—K EMAERKIE Gluck FIRO—{bO—FTHD, R =y FFHFE RTINS a—
Rea7kimz AW FIREEA L, Az y bR E I, 4 RESHREXICR Y =y FEHEDIAL, Fi=x
v FOWNEEXDDIRE, A=y NOBEROWMOFEMHEHR TR Y =y NEXICHEET HHEEL . 2 ORFE%
IR BND 4 IRTESBERIRO Z L 2T, KX T, TR = v b & 4 RTESEERITHEOIATERIC, FEAH
a— KRFEETHARENHD 20T L, 2L T, Av=zy NFIROERFEORRO FIEIZ DN THE
I B, T, A=y FFHITOVTO mod 2 framing & #EAEIZ OV THEIC EFET D,

Ry =y PRIFOBPFEMREIL, Ry xzy MIXIT2HOIAARES, A=y bOEROMIFRMEHIC X
HAVT ATV EMEINLR Y =y bOFGEIRIEDOBROFEr O—FHH DR E D Ar — 7 LT 5
FIATERESROMEERY G5, Ao zy NOBEROMWMOPFAMHEBRICEIDZA VT 47 > OBO mod 2
framing TIRE D Z ENEWR EMAKICEVIEHSINTWD, FFRGEORY = v FFRIFIZ OV TO R
AT 4 WITSARIERD N RV D, T O 4 IRTEEHERO N FARROR & FizonT, BRiyeR
Vx v bOEROBMSFAEBROEREHEIRLAENS, EED AT —=FOBRAIZOVWTHEMNT 5, KT,
A —7R1pETTp/(p + DOHEDRY = v FFRED 4 RILEEED N FAVHADOHT & HIZONTHE
WENZHEN T D, Flo, EEDO 4 RILBFERD—RA LORY = v FFIFCHTIREr VRt L, E£EOH
R 4 LSRR LD & 2 5B 72 DA T DR = v PRI T 2 RE0 O—RE2FHT 5, &
7. ERROEED T T, R= v FFRHEiE THRE b E—BINREII DD 0EADFM 28R T 5,

U EOH DO F T, 4 kLERE EOR Y = v PFIFICBW T2 — R BAZ2RGE1E Gluck FiTOMBEICIFES
SNDHZ EEFHT S, LT, a7V EKmAEBRGAIE. 4 KotEkm LoRY =y FREITTELND 4 ot
AT U—ERE I 4 WOTERINICM RIS 72 2 2 & 2o g, BIZ, a 7ERmAMEREOIEA B/ U R 2 koohs
CHOBAIWZ, IEEH R — FREN D Z L ard, £ LT, EBHZRY R 2 &kIckEOH 2 ribbon 2-knot of
1-fusion OEIE, 4 RoeEKE EOR T = v T 4 IRGUERE LM FFEIZ 22 5 £ 9 72 dEB e o — RAVE
WICFEET D2 R d, B, AEED 2 L EOEEnIx LT, 4 RITERIH EOKR T = v NP8 4 IITERIE IS
WO EMNZ 725 X 9 72 dEH B 72 2 — R2AYEAL 5 ribbon 2-knot of n-fusion 23MFfET 2 Z & &2 d, HFIZ, 4k
JEARE NI A AT D 4 WotEkE LR T = > R RS 4 IRSTERE I M2 5 X 9 2IEB /e =
— RN FEETIEZOO 0% %, 4 RTHKAILEORY = FFifio v RASBOBFNSEOND
Andrews-Curtis HHZRBEDOARF R EZHWS Z & T, EBEOnIZK U TR FEREIE R~ 5,

FIZ, EEORVBERO G L6 BERIEEDOBBRRXE 1 DI A RFREERIZH LT, FEARENR & [R5

2D VAR 2B EOR Y =y NFINNGFEIET 5 2 L &R, FRZ, EEOFKOEIZH H 3 WotEkm
FoURH1/qD)Dehn FAROEARIIH D U ARy 2 RITHECEBIZH O 4 otk EOR > = > b PIF(THER
B 4RTHRER C—KEORARECTERINS Z LA RT,
FFZENEBIC DN T 3 IRITAE R U —ERE NG S 2372 4 IRJTARE v U—ERIKOBERIC 72 5 2% O M B 5 54
IRMHATH S, ZORBEIZ, KOERNR 3KRITAER—REDO—>2>THD, 1< p < q < r&i=TA
VNCE R O (p, q,7) T E D Brieskorn &E 1 YV —EREE(p, q, ITIRE LT HARMIETH D, 2003 i
Ozsvath K& Szabd I K VW EASNIZdRER EMENHFEAE R U—spin[ARALENRH D, dRER
X, 3 RILARETR D—EREMNIE LR 4 IRTTEHRED P—REOER TN L 2R TBICESI TH S, —
DX, q,r)IZxtd 5 Can K & Karakurt KIZ K5, H5p, q, riTFET AMEOEENICH D HEHEBORK
BEEADZ & THAET HIREBOARXNMPFIET S, 2020 4, Karakurt K& Savk [KIZ LV, EEDpq + pr
—qr = 1% 7=3Z(p, q, ) DAREREIL. pMBEEOGAITEHE S, OB EITIIAXNBNEET D,

KL T, pq + pr—qr = 1 opB&EE Th 55612, Karakurt [K & Savk RIZK VB I N2 (p, q,7)
DAREEDARZIIC, L OB LRARERTT S, ZoEELshE-ZAXEH T, g—p=2F7/13p <23
Mmoqg—p =(@-1D/205EDI(p,qr)DAREELEFHT-IZHET D, TIZ, pq+pr—qr = 1OFAEIZ, pOfE
FIZRDRNWE(p, q, ) DARERITK T 5 BRRAREXBREE N T 5, 2 b OfER A FIT, 2 O Brieskorn
AE T P—ERE R LA AT r O—[EEE T2\ Brieskorn A8 2 O —ERE O 2 57 72 12 a E AR @ ) 2R 5,
F 72, Ozsvath K& Szabd KIZE B Lo XZEMOAAREEOMHEERZ — kT2, FiZ, ZO—kicky
Z(p,q, ) DATEEDOARNICE T DB ETITEGE L2 WVpgl TOBEFE TRIOL T I & T 2o /BT 5,

i3« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1T O T 572, b L <ITTEL 800 5% 1 FRE L T 723w,
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This doctoral thesis consists of the following two research contents (A) and (B):

The research content (A): The boundary sum of the product of a circle with a 3-ball and the product of a
disk with a 2-sphere is called a pochette. The pochette surgery, which was discovered by Iwase and
Matsumoto, is a generalization of the Gluck surgery. For a pochette P embedded in a 4-manifold X, a
pochette surgery on X is the operation of removing the interior of P and gluing P by a diffeomorphism of
the boundary of P.

In this paper, we investigate any pochette surgery on the 4-sphere with a trivial core sphere or a trivial

cord trivial. Furthermore, we give infinitely many examples of pochette surgeries on the 4-sphere with a
non-trivial core sphere and a non-trivial cord such that the surgeries give 4-sphere. We also show that the
finite representation group obtained by adding one any relation to a finite representation of any knot group
is isomorphic to the fundamental group of a pochette surgery on the 4-sphere along a ribbon 2-knot.
The research content (B): In 2003, Ozsvath and Szabé introduced an invariant of rational homology
spin€ cobordisms called a d-invariant. Can and Karakurt constructed a formula for the d-invariant of any
Brieskorn homology sphere. In 2020, Karakurt and Savk investigated the d-invariant of the Brieskorn
homology sphere X(p,q,r) with pq + pr — qr = 1. They derived concrete calculation results with p even
and a formula with p odd.

In this paper, we find a sharper evaluation formula when p is odd and present some sufficient conditions
for the equality of this formula. We introduce a reciprocity law for d-invariants of two lens spaces. By using
the generalized reciprocity law, we reduce the order in the formula for any d-invariant of any Brieskorn
homology sphere to a number less than or equal to pg that does not depend on r, and refine it.
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