Radon transform on the plane over a finite ring: a new inversion formula

Theorem 0.3. For the ring K of cosets modulo p?, p is prime, we have the following
inversion formula
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In proofs of Theorems 2 and 3 we use formulae for some reciprocal matrices.
These formulae can be checked immediately.

Let C be the following matrix of order r:

C =aFE + I (2)
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Let A be the following mr x mr matrix written as a block matrix with blocks
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of order 7:
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where C is an invertible matrix satisfying the condition
CI =IC =al, (5)
a being a number. Then the reciprocal matrix C~! satisfies the condition IC~1 =
a1 and
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where p = —{a(a +mr)} .
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ITapajienbHOe BbIYUCIEHUE IPUCOEAMHEHHOW MaTPHUILbI.

A A. Berun

B crarbe onuceiBaercs rpad napaJiiesbHOTO PeKYPCHMBHOIO AJINOPUTMA HAXOXK/ICHUSt
npucoeuuensolf Marpuibl. ['pad ob6paszoBan BepumHaMy nsTH THHOB. IIpuseneno
CTPOEHME KaK 10/ BEPIIMHEI ¥ BBIYUCIUTEIBHBIN AJIMOPUTM B 3TUX BEPUIMHAX.

1. Bsegenue.

Tpobiema co3anus GI0UHBIX PEKYPCHBHBIX arIOPUTMOB paccvarpusasiack S. Watt [4], [5].
OcHOBHAsI TPY/IHOCTb TAKUX AJIFOPUTMOB 3aK/IOYAETCs B MOSIBJICHUM HEOOPATHMBIX JIMArOHAIb-
HbIX 6710K0B. VI3BecTHO, uTO ecsin MaTpuna A obpaTruMa, TO BCe JMaroHajibHe MUHOPbI MaTpPUILbL
AT A toxe obparumer. S. Watt npeasiokus obpamars MaTpHUILYy AT A u ucronb30BaTh TOXKIE-
crBo A~ = (AT A)~1AT 3peck AT Tpancronuposannas MaTpuna Kk MaTpuue A, y Hee 0GpaTUMBI
BCE [VIABHBIE MUHOPBL DTO XOpoIlee PElieHue, HO, K COXKAJICHHIO, B 3TOM CJIy4yae Tpebyercs J1Ba
JIOTIOJTHUTEJIbHBIX MATPHYHBIX YMHOXKEHHS .

Huke paccMaTpuBaeTcs JIPyoil IOJXO0/L K OCTPOEHHUIO GJIOUHBIX PEKYPCHBHBIX aJITOPATMOB.
TIpucoeMHeHHAas MATPHUIA - 9TO TPAHCIOHMPOBAHHAS MATPHIA aJredpamdecKux JONOTHEHHUM.
Ecimm ieTepMUHAHT MaTPHIbl 06paTHM, TO 06paTHAs MATPUIIA MOYKET OBITh BHIYMCIIEHA KaK NPH-
COe/IMHEeHHAsi MATPHUIIA, JeJICHHAs Ha JeTEPMUHAHT.

2. AuropuTm BbIYUCJIEHUS NPUCOeJUHEHHOII MaTpUIlbI.

A C

U3BecTHO clie/iyoliee pasyioykeHue Ha MHOxKeTeIu o6paTHoit MaTpuipsl. Ecm A =
B D
— obparumast MaTpuna U A ee 06paTUMBIit 60K, TO MOXKHO Pa3/IOXKUTh Ha MHOXKHUTEJH ee 06paT-
Hyto matpuny AL [1]:

(I -Alc||1 0 I of||Ato
A 0 (D-BAC)' || -B I 0 I

[IpyMeHeHNe JIETEPMUHAHTHBIX TOXKIECTB MO3BOJISAET BEIYUCIATH MPUCOEIUHEHHYIO MATPUILY
C MOMOLIBIO AHATIOIMYHOIO PA3JIOKEHHsT TPUCOEIMHEHHON MaTpHIpI [2].

Mycts R — kommyTaTusHas obactb, A = (a; ;) — KBa/JpaTHasi MATPUIA TOPAJIKA 1. HaJ| 06-
nacreio R. Byaem ucrnosib30BaTh cieayonye 0603HaYeH s at’f j — OTPEJIeJIUTEIb NIO/MATPHILbL A,
110JIy YeHHOl OKAMIICHMeM YTIOBOTO MUHOPa MaTpHuIbl A nopsiika k — 1 cTpoKoii ¢ u crosbom j.
BsesieM MaTpuIly, HOCTPOEHHYIO HA 9TUX MHHOPaX Ak = (af J). O6o3nauuM A’;';t — 110 IMATPHUILY
marpuipt A¥, crosmyio na nepecedernuu crpox s+ 1,8 +2,---,t n cronbuos p+1,p+2,---,q,
rme0<s<t<n,0<p<q<n. CupaseiuBo ciie/lylomee pa3joKeHue.

ITycTh KBasipaTHas MaTpuna A nopsjxa n — k Haj KosbloM R pasbura na 610ku

k+1;kn
'Ak,n -

k

A - kBajpaTHblit 6110k npsjaxa s — k, (1 < k < s < n), & u a® He paBHBI HyJIIO, TOI/IA IPHUCO-
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