CunrynspHoe pasnokeHne SVD: rinaBHbBIT (DOKyC
JVHETHOW aareOphl

T'eomempuueckas uoes

Bosbpmém 06y matpuny A pasmepa m X n U IPUMEHUM €€ K
eMHNIHOMY KPYTy B R"™ (TO €CTh K MHOKECTBY BCEX BEKTOPOB T C
| z ||= 1,tme || - || — o6prunas eBxkaMmoBa munHa). Yo mosyunres
B R™?

Teopema 0.2. Cunrymspaoe pasnoxerue (SVD)

st mr060i1 BeriecTBeHHOM MaTpuiisl A pasmepa m X n cye-
CTBYET pasjIOKeHUE

A=UXV (1)
rae

« U — opmoeonanvuas matpunia m X m (mosopot B R™);

« V — oproronanbnas matpumna n X n (mosopor B R™);

+ Y — «auaroHaJbHas» MATPULIA M X N C HEOTPULA-
TeJIBbHBIMI UNCIAMU 0 > 09 > ... > 0, > 0 Ha guaro-
Hanu (1 HyIaMu Hipke), e 7 = rank A.

Uncna o, HasbIBAIOTCS CHMHTYJISPHBIMM YMCIAMU MaTpU-

el A.

CopeprxatensHo (0.1) TOBOpUT: srt00as TMHEHAS OIIepanyisi — 3TO
TPU MPOCTBIX NEMCTBUSA MOAPAL:

-
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IIOBOPOT B MCXOAHOM IIPOCTPAaHCTBE pacTsayKeH1e 110 KOOPAMHATHBIM OCAM IIOBOPOT B HOBOM IIPOCTPAHCTBE

leomeTpuuecky 9T0 3HAUMUT: 00pa3 eqMHUYHOI cepbl IO Heil-
cTBueM A — 3TO 3JUIMIICOMI, Y KOTOPOTO IIOJYOCU PABHBI

04,05, ... (cM. puc. 0.1).

09U Uy

Puc. 0.1. SVD reomerpuuecku. Marpuua A nepeso-
IUT eMHIIHBIN KPYT B 3JUIAIIC, II0JTYOCH KOTOPOTO
PaBHBI CUHTYJIIPHBIM YICJIaM 0, 0y, & HaIIpaBJIe-

R™: ||lzf| = 1 R™: {Az: |z|| = 1} HISI OJTyOocelt — cTosOrel MaTpuusl U (1eBble cuH-
ryJIspHBIe BeKTOPBI). BekTops! vy, vy (cTon618I V,
IpaBble CUHTYJIAPHbIC BEKTOPHI) — 3TO Te HaIIpaBJIe-
HUS B ICXOJHOM IIPOCTPAHCTBe, KOTOphle A mepeso-
JUT B TIOJTYOCH 3JUINUIICA.



C653b ¢ COOCMBEHHBIMU 3HAUEHUIMU

CI/IHI‘y.TIHprIe Uycjla — 39TO, IIO CyTH, II€EPEOAETDIC COOCTBEHHEIE
3HaveHud. A IMeHHO:

AA=(USV(UZV)=V T V. (3)
ManI/ILIa EE — AMaroHaJIbHad, Ha eé AraroHajm CTodAT O’%, O’%,

3HaunT, 02 — 3TO cO6CMEeHHble 3HAUEHUS CUMMETPUIHON MaTpH-
b1 AA, a cTon6isr V — eé cobcTBeHHbIE BeKTOPHL. JTa hopMya
Ba)KHa HaM II0 AByM npuumHaMm: (1) oHa 00GOCHOBBIBAET CyIIle-
crBoBaHMe SVD (4epe3 M3BECTHYIO CIIEKTPAIBHYIO TEOPEMY MAJISL
CUMMETPUYHBIX MaTpuLY), (2) oHa OygeT pabounM MHCTPYMEHTOM

B § 0.5, Korga MbI Oy[ieM BBIUNCIIATH COOCTBEHHBIE JINIIA.

Q Hcropuueckad cripaBka

CunryngpHoe pasjosKeHUe He3aBJUCUMO OTKPBLIM MTAIbSIH-
cKknit MaTeMaTuk Jyoxeruo berompamu (1873 1.) u dpaniys
Kamunn XKopoan (1874 1.). B coBpeMeHHOM Bufe, Kak pasio-
JKeHIIe IIPSIMOYTOJIBHOI MaTpuibL, ero chopmynnuposat Kapn
Ikkapm c T'eilnom fTHeom B 1936 1. HncaeHHO HaAEKHBIN aJro-
putM BerumcieHns SVD mogsuica aumsb B 1965 1. (Ioxy6 n
Kaxan) — u cTam oqHUM U3 KIOUEBbIX alropnTMOB XX BeKa.
CeromHs OH peau30BaH B JI000JI MaTeMaTIUecKoi 610yo-

teke: numpy.linalg.svd, scipy.linalg.svd, torch.linalg.svd.
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