YucaeHHuble MeTOIbl, OCeHb 2022
Baganue 2 [SVD-pasnoxkeHne u ero npuMeHeHusl|

Bcero 6amnoB: 40 Cpok cmaum: 21 okTaOps

PEKOMEHIOBAHHAZ{A JINTEPATYPA
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[ ] b‘m(‘kEX('hnnge: B 9€M CMBICJI COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX YHCEJI U aHaJINn3a I'JlaB-

HBbIX KOMIIOHEHT

YIIPAZKHEHU A

1. (10) B srom ynpakHeHHH MblI O3HAKOMEMCS C TPEMsI OCHOBHBIME AJITOPUTMAMU BBIUNCJIE-
HUSI CHHTYJISIPHOTO Pa3JIozKeHus1, JocTynHbiMA B Python: numpy . linalg.svd, scipy.sparse.

linalg.svds u sklearn.utils.extmath.randomized_svd.

e Cosmaiite marpuiy A pasmepa n X n (n = 2000) co caydailHbIME SJEMEHTAMU W3

CTaHJAPTHOI'O HOPMAaJILHOT'O PACIIPEIe/ICHUSI.

e C moMoImpio 3TuX TPEX AIrOPUTMOB (M TeopeMbl DKKapra-fHra?) ammpokcumMupyiite
MaTpuity A marpuniamu panra 2. Ber mogyante MaTpuibl Agyd, Asvds 1 Arsvd- VI3MepbTe

BpeMeHa BBIIIOJIHEHU .

e Beruncimre HopMer orkitonenuit: [|A — Asvdllp |4 — Asvasllp |4 — Arsvall

O0bsicHUTE PE3YIBTAT.

2. (5) Hycrs marpuma A pasMepoM m X n uMeeT cunryaspraoe pasioxkenne A = UXVT. Bripa-

3ute depe3 U, X u V cuHry/IsgpHbIe pa3JIoKeHUs CIEIYIONNX MaTPHIIL;:
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https://stats.stackexchange.com/questions/2691/making-sense-of-principal-component-analysis-eigenvectors-eigenvalues
https://stats.stackexchange.com/questions/2691/making-sense-of-principal-component-analysis-eigenvectors-eigenvalues

3. (10) Paccmorpum marpuity:
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—10 5

o BpImuIimTe CUHTY/ISIPHBIE YUC/IA, 8 TaKKe JIEBbIE U NIPpaBble CHHTYJISIPHBIE BEKTOPHI MaT-
pumel A. Tak kak SVD-pasioxkenne He eIUHCTBEHHO, HANUTE TO PA3IOXKEHUE, B KOTO-

POM MaTPHUIIbI U n V umeror HauMeHbIIIee KOJINIECTBO OTpHuIaTE/JIbHBIX JIEMEHTOB.

e HapucyiiTe equHUYHBIN Kpyr U ero obpas 1o jeiicrBueM omneparopa A. V3o06pasure

CHUHI'YJISIPHbIE BEKTOPLI M OTMETHTE X KOOPIUHATEHL.
e UYemy paBHa crekTpajbHas HopMa 1 HopMa PpobeHuyca marpunbl A?
e Haiimnre A~ ¢ momomnipio SVD-paziiozkeHnst.
e Haiinure cobcTBeHHDBIE YnCIa A1 U Ay MATPUIBl A.
4. (5) B daiine A.npy Haxogurcs marpuna A pazmepa n X n. Oupejejnnre HauIydinee npud/Iu-

JKeHHe CJIEJyIOmero BH/a, B KOTOPOM IIepeMeHHbIe pasfiendiorca: A;; ~ h;n;. Yemy pasHa

OTHOCHTEJIbHAST ONNOKA TaKOH aIllllpOKCAMAIIN !

Yy Ay — ki)’
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CKOJIbKO TTOHAIOOUTCSI CJTATAEMbBIX, YTOOBI TPUOJIMKEHNE CTAJI0 TOTHBIM !

K
Ay = Z hainaj K =7
a=1

5. (10) B srom ynpaxkuennn Mbl npuMeruM SVD-pasiiokenne K 3ajade yMEHBIIEHUsT pa3Mep-

noctu. Hauném c 3arpysku jaracera:

from sklearn.datasets import load_digits
digits = load_digits ()
A

digits.data

y digits.target

Kaxxmast crpoka maccuBa A coctouT u3 64 duces ¢ IJaBarolneil TOUYKOM, KOTOPbIE 3aJaf0T
YepHO-6es10e n3obpazkenue 8 X 8. 1o uzobparkenue 1udpel. Camu udpbl (METKH JTAHHBIX )

YKa3aHbl B MaCCUBE y.



e llzyunte maracer. [locrpoiiTe m306parkenust HeCKOIbKUX 1udp, Hampumep, 0, 3, 7
e OrHopMmupyiiTe maracer A.

e C momorpio SVD-pazjioxkenns ClipoenupyiTe gatacet, caeaiite ero u3 INx 64—-MepHOTO
Nx2-mepubiM. [locTpoiiTe nBymepHbIil scatter_plot, oKpachTe TOYKU, COOTBETCTBY-

0IIue pa3HbIM nudpamM, B pa3Hbe I[BETA.
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