Kypc: Metoanbl ontuMmuzanuu B MAImmHHOM 00y4denuu, oceHb 2016 BMK MI'V

[TpakTuyeckoe 3ajianne 3.
Boimykias #Hernaakas, yeaoBHasg U CTPYKTYPHAA ONTUMMI3AIIHS.

Hauaino Beimosinenus 3aganus: 6 nogopsa 2016 r.
Cpok caauan: 30 Hostops (cpena), 23:59.
Cpena agd BbIIoJHeHUd 3aiaHus: Python 3.

1 Moaeanb pa3pexkeHHOIi JuHeliHOI perpeccun

Paccmarpusaercs 3a1aqa perpeccun. Mmeercs obyuatomas Buibopka D = ((2;,y:)), re z; € R? — Bexrop
MPU3HAKOB -T0 00beKTa, a Y; € R — ero perpeccuonnoe 3uadenue. 3ajada 3aKJII0YACTCS B POTHO3UPOBAHUT
PErpecCrOHHOTO 3HAUEHUS Ypeyw JJIsI HOBOTO OOBEKTA, IIPEACTABICHHOIO CBOUM BEKTOPOM IIPU3HAKOB Tpevw -

B nuneiinoit perpeccnu mporHo3upoBaHUE BBITOIHIETCS ¢ IIOMOIIBIO JTUHEHHON by HKIIn:

N
y(.’E) =T w,
TIe w € Rd — IMapaMeTPbl MO/IE/IN, HaCTpanBa€MbI€ B IIPpOIECcce O6y‘IeHI/IH.
O6yquHe MOJEJIN OCYIIIECTBJIACTCA C IIOMOI[bIO MUHUMU3AITUN CJIG)IyIOILLefI Ll—perﬂﬂpI/IZBOBaHHOﬁ (byHKIlI/II/I

IIOTEPb:
n

d
$(w) = 5~ ;Zl(xi w—yi) + A;:l [wjl =: 5 1 Xw =yl + Allwlly — min, . (1)

3neck A > 0 — 3amaBaeMblii oJIb30BaTEIEM KO3 PUIpeHT peryiaspusanun. Vcnonp3oBanue Li-peryispusaian
[IO3BOJISET, BO-IIEPBBIX, CHU3UTL BEPOSTHOCTL IIepeoOydeHrsT MOIEIU, a, BO-BTOPLIX, IOJYYUTh Pa3perkeHHOe
perenre. B pa3speskeHHOM perieHny 9acTh KOMIIOHEHT ONTHMAJILHOTO BEKTOPA BECOB w™ paBHa HYJIO; (MOYKHO
nokazaTh, aro mpu A > || X Ty|le Bce Beca Gymayr pasub! my/mo). Hysesbie Beca COOTBETCTBYIOT HCK/IIOUEHHIO
COOTBETCTBYIOIIUX NIPU3HAKOB U3 MOJIeJN ([IpU3HAHKME UX HenH(MOPMATHBHBIMHE).
1.1 /IBoiicTBeHHad 3aJava M KPUTEPUil OCTAaHOBKU
[lepenumnem 3amady B CJIEIyIOIIeM SKBUBAJEHTHOM BHIE:
. 1 9
min 3 o llzllz + Alwlly s Xw—y =2 (2)

wERE, zER"

Mo»kHO TTOKa3aTh, 9TO ABOMCTBEHHON 3ajadeil K 3a1ade SABJISIETCS

2 T, . 1vT
mie { = 2l — v s X Tl < A} 3)

Taxkum 06pa3oM, UMest B PACIIOPAZKEHUH JOMYCTHMYIO JIBOfiCTBEHHYIO TOUKy 1 € R™, T. . Taxyio uto | X | pi]|eo <
A, MOXKHO BBIYUC/IUTH CJIEJLYIOILYIO OIEHKY JIJIsi HeBs3KU B 3azade ([1)):

. 1 n
d(w) = ¢" < |1 Xw = yl3 + Mwly + S ull3 +y' 5= n(w, p). (4)



Besmuuna n(w, 1) Ha3bIBaETCS 3a30pom 060TUCMEEHHOCTU 1 OOPAIIAETCS B HOJIb B ONTHMAJIbHBIX PEIeHusaAx w™
u ¥ 3amaq u . 3amernmM, 9TO perteHuss w* u p* CBI3aHBI MEXKJy CODOH CJIeJIYIONUM COOTHOIIIEHUEM:
Xw* —y = nu*. losromy 111 GUKCUPOBAHHOIO W €CTECTBEHHBIM BBIOOPOM COOTBETCTBYIOIIETO [t OyIeT

. nA 1
)= min {1 e} Kw=a),

Takoil BLIGOp obecrieunBaeT cTpemMIeHue 3a30pa jsoiicTeernoctd 7w, pw(w)) K Hy 0 Ipu w — w*, 9TO MO3BOJIseT
ucnosb3oBaTh yeaosue n(w, p(w)) < € B KauecTBe KpUTEPUsl OCTAHOBKH B JIIOOOM UTEPATUBHOM METO/IE PEIeHHsI
samaqn ([1).

1.2 CsBeneHne K IJIaJKOM yCJIOBHOI 3aJadYe ONTUMU3AIN

BBG,ILS{ BCIIoMOraTeJibHbI€ IICPpEMEHHDBIE w*, w*, 3ada9y MO2KHO 3KBUBAJICHTHO II€pEIInCaThb B BUIE FJI&,ZLKOI'?'I
YCJIOBHOM 3a1a4u

1 -
min — X (wT —w) =yl + M (wh +w™ :w+>-()/\w_>-0}. 5
Lo S ) AT ) e A ®

e 1:=(1,...,1).
Bagaay (b)) MoxkHO pemaTh ¢ OMOIIBIO MeTO/ A 6APHEPOB.

2 CyOrpaameHTHbII MeTOJI
CyO6rpaanenTHBIT METO — 9TO OOIIUl METOJ PEIIeHNsT HETJIaIKON BBITYyKJION 3aa9i OIMITHMUABAIINN

min ¢(z),
rie ¢ : R — R — Boinykias pyHKIU, BO3MOXKHO, HeaudepeHImpyemMast.

Ureparus cybrpaJIMeHTHOrO METO/a 3aK/II0YAeTCsl B IIare U3 TEeKyIeil TOYKN T B HampasjeHun (J11o6oro)
anTu-cyorpauenta ¢’ (xy). IIpu 9T0M, HOCKOIBKY JIJTsl HEMVIAJIKUX 3ajad HopMa cybrpaauenta ||¢/(zg)||2 He siB-
Jisiercst nH(MOPMATUBHOM, CyOrpaMeHTHBIN METOJ UCIOJIb3YeT B KaueCTBe HAIllPaBJIeHUsI HODMUPOBAHHBINH BEKTOD
&' () /110" (@) |2

¢ (k)

TR = TR T O ) o

st exomumMocTu MeToga HeOOXOAUMO, 9TOObI JIMHEL MAros {ay } x>0 yObIBAIN K HYJIIO, HO He CJIHIIKOM OBICTPO:
(o]
ap >0, ap —0, E Q= 00.
k=0

OGLIMHO JJIMHBI IIAr0OB BLIOUPAIOT 110 mpasuity o = /v/k + 1, rae o > 0 — HeKoTOpasi KOHCTAHTA.

Hy»KHO OTMETHTB, YTO MOCJIEIOBATEILHOCTE {T) }, IOCTPOEHHAs CyOrPaUEHTHBIM METOIOM, MOXKET He OBITH
PEJTAKCAIOHHO} [OC/IE/[0BATE/ILHOCTRIO JIIs (DYHKIMA ¢, T. e. yrBepxkiaeHue ¢(rrpi1) < ¢(r)) MOKeT OBITH
HesepHo. [TosToMy B cyOrpajimeHTHOM MeTo/ie B KauecTBe pe3ysibrara paboTsl mocsie N urepalyii MeTojia BMeCcTo
TOUYKN Ty BO3Bpamaercss Touka yy = argmin{¢(x) : x € {zp,...,xn}} (T. e. n3 Bcex MPOOHBIX TOUEK Tf,
IOCTPOEHHBIX METOJIOM, BHIOHpAETCs Ta, B KOTOPOil 3HAteHHe (ByHKIMH OKazasoch HanMenbimn) [

13ameTHM, 9TO B IPAKTHUECKON peATH3AIlINN METO/A I BHIUMCICHNS PE3Y/IbTATA, 3N CAME TOUKH X0, . . . , LN XPAHATH B TAMSITH
HEe HYXKHO.



3 IIpokcumaJibHBII I'PaJIMEHTHBIA METO/
[IpokcuMa ibHBIN I'PAIMEHTHBIN METOJ, UCIIOIb3YeTCsl JIJIT MUHUMU3AIUN KOMNO3UTMHOIT HYyHKUUT:
¢(z) := f(z) + h(z),

e oyaknusa f : R® — R HempepsiBHO guddepeHnupyeMast BeITyKJIas QyHKIuUS, a dyrkmus h : R” — R
BBIIIYKJIAs U IIPOCTast, BO3MOXKHO, HenddepeHImpyeMast.

ITon npocmomoti dpyuxiuu h moapazymeBaeTcst TO, YTO JIjist 3TOW DYHKIIUNA BOZMOXKHO 3(PDEKTUBHO BBIUHC-
JINTH TPOKCUMAJILHOE OTODparkKeHme

. 1
proxi(x) = axgmin |ah(y) + 5 ly — al3]

yeR”
rae ¢ € R", a > 0. Hanpuwmep, g h(z) = ||z||; npokcumanbHoe 0TOOparKeHHe MOXKET OBITH BLIMHCIICHO
AHAJINTUIECKN HE3aBUCUMO JJIst KayKI0H U3 KoopAuHaT ¢ = 1,...,n:

rto ;< -—aq
[proxiy, (z)]: = { 0, 2] < o

T, — o, T; > Q.
Nreparus MpoKCUMAILHOTO TPAJUEHTHOINO METO/Ia UMeEeT CJIeTYIONNi By

Tpg1 = prox, " (z — oV f(x1)), (6)

rie V f(x) — rpaguent quddepennupyemoii GyHKIuM f TOUKe Tk, a af > 0 — HEKOTOPBIM 06pa30M BbIOpaHHAST
JITHA T1ara.

3.1 Cxema HecrepoBa ajisg moabopa AJIMHBI Iara

Nrepanns @ UMeeT CJIeYIOMNIT TeOMeTPUIeCKnit CMbIcsI. Kcmn rpaguent MyHKINN [ yIoBIETBOPSIET YCIIO-
Buto JIummmna ¢ koncrantoit Ly > 0, To ansa mobeix x,y € R" u L > Ly cupasejuBa OleHKa

By) < 1)+ V@) (g =)+ 5 Iy — 2l3 + hly) = mi (i), @

KOTOpasl siBJIsieTcsi TOYHON B Touke y = x. Bwibpas © = xp, L = Lp := 1/ay, nomydaem, 910 HTEpaIs
MIPOKCUMAJILHOTO T'PAIMEHTHOTO METOIA @ B TOYHOCTU COOTBETCTBYET MHHUMH3ANNN QYHKIMU My, (-3 Tk):

Tp41 = argminmy, (y; T).
yeR™

Eciu Ly > Ly, To, cornacro ouerke (7)), 3Havenne dyHKIUN ¢ B HOBOIL TOUKE Tji1 YMEHbIIAETCS OTHOCH-
TeJIbHO 3HAYEHUs B CTApoil TouKe ¢(x)) MO KpaifHeil Mepe Ha Beamauny mr, (Trp11;Tk) — O(zk):

(k1) < mpy (Tes o) (S d(a)). (8)

OxaspIBaeTcs, 9TO IMEHHO 9TO HEPABEHCTBO, a He yciosue Ly > Ly oTBedaeT 3a CXOAMMOCTH HPOKCHMAJILHOTO
IpaJIneHTHOrO MeToa. 1loaromy Jiyist o60pa KOHCTAHThI Ly (UIH, SKBUBAJICHTHO, JJINHBI IIara () Ha TeKyIei
UTepanyuu k MOXKHO UCIO/Ib30BATH CJAEIYIONLYIO IPOCTYIO IPOIELyPY OJHOMEPHOIO MIONCKA: HAYaTh ¢ HEKOTOPOTO
3HavYeHUs L M yBeJMYUBATDH €0 B JIBA Pa3a, MIOKa He BBIITOJHUTCS HEPABEHCTBO . 3aMeTnuM, 94TO ITa IPOIELypPa
onpejieieHa KOPPEKTHO: KaK TOJILKO 3HaueHue L MpeBLICUT Ly, HepaBeHCTBO 006s13aTeILHO OYIeT BBITOJIHEHO
B CIJIy JIMMIIHIEBOCTH rpaguenTa pyuknuu f. O koHcTanTe Lj yaoOHO IyMaTh KaK O «JIOKAJILHON» KOHCTAHTE
Jlummmura rpaguenta Gyukmun f.



ITockosbKy Kaxkjoe mpobHOe 3HAYeHNe KOHCTaHTHI L TpebyeT IOJIHOTO BBIYNC/IeHNA (DYHKIMH ¢, TO THUCJIO
UTepanyii OqHOMEPHOIO IOMCKA HEOOXOIUMO, 110 BO3MOXKHOCTH, COKPATUTh. JljIsi 3TOro mMeeT CMbIC/I MHUIMA-
JIN3UPOBATDH 3Ha4YeHue Ljy1 € IMOMOIIBIO y2Ke HaiijieHHoro 3HaveHus L. EcTecTBeHHBIM BapUaHTOM siBJISETCS
nuurmanusanust Ly = Li. O1Hako B 9TOM ciiytae KOHCTaHTBI Ly Beeryia OyayT TOJIHKO YBEJIUIUBATHCA U HIU-
KOT/Ia HE yMEHBIIATHCS; ITO ILJIOXO, MOCKOJIbKY IPU MPOYUX PABHBIX JIydIlle BHIOpATH 3HadUeHne L Kak MOXKHO
MEHbIIIe, YTO OyJIeT COOTBETCTBOBATHL OOJIBIIEMY IHIArY U GOJIBIIEMY IIPOIPECCY B ONTUMU3AIMU (B HEKOTOPHIX
006J1aCTAX TPOCTPAHCTBA JIOKAIbHAS KOHCTAHTa JIummuia MoKeT OBITh MEHbIEe, 9eM B 00JIaCTH, COIepKaIleit
HAYAJIbHYIO TOUKY MeToJa). TakuM 06pa3oM, 4ToObl KOHCTAHTHI JIMIIIIUIA Ha COCETHUX UTePAIUAX ObLIN OJIM3KH,
HO TaK»Ke CO BPEMEHEM MOIJIN yMEHbINaThcs, B cxeme Hecreposa Boimostasiercst nanimannsanust L1 = Ly /2.

WToroBoIil aJaropuT™ IPOKCUMAaIbHOIO I'PaJIueHTHOrO METOAa C ITOAO0POM JIJIMHBI IIara 1o cxeMe Hecreposa
[PEeJICTABIeH B aJrOPUTME . Baecy Ly > 0 — mapamerp MeTona (HUXKHsIsSI OIlEHKA Ha TVIOOAJIbHYIO KOHCTAHTY
Jlummmna Ly); ero Bcerja MOXKHO BbIOpaTh paBHbIM exunuie (Lo = 1) 6e3 npuHIMNUAIBHOIO yIiepba s
CXOJIMMOCTH METO/Ia.

MoxkHO mOKa3aTh, YTO, HECMOTPS Ha TO, YTO HA OTAEIbHBIX HUTEPAINAX IMPOKCHUMAJILHOIO I'DAIMEHTHOIO
METO/Ia, MOYKET BBIIOJIHATHCST MHOI'O IIArOB OJIHOMEPHOI'O IIOMCKA, CPEJIHee YUCJIO BBIYMC/IEHUH (DYHKIUN ¢ 38
UTEPAINIO PABHO JABYM (3asanue (4).

L+ Lo;
for k=0,1,2,... do
repeat
Y < argmingcpn mr(Y; Tk);
if ¢(y) > mp(y;xy) then L « 2L;
until ¢(y) < my(y; zx);
Tk4+1 < Y5
L + max{Lg, L/2};
end
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AnroputMm 1: [IpokcumasbHBII TpaIMEHTHBIN METO/L ¢ TO00POM JJIMHBI Iara 1o cxeme Hecreposa

4 @PopMyJIUPOBKa 3a/IaHUA

1. Boemucars gis sagaun (b)) sBenomorarensuyio dyukmmio ¢ (w™, w™), MuUHMMUZUpYeMYyIO B MeTO/Ie Gapbe-
poB. Breimmucars cucreMy JIMHEHHBIX ypaBHEHMI, 3a/IA0MLYI0 HHIOTOHOBOCKOE HAIIPABJIECHUE i = (pﬁ, Pk )
IIPEJIIOYKUTDH CBOH CIIOCOO pellleHus 9TOi CHCTEMbI U ITPOKOMMEHTHUPOBATH €r0 JIOCTOMHCTBA U HEJOCTATKN.
Jltst Tekymieit TOUKmu (w,j, W), ) M HAIPABJICHUS D) ONPEJEIHTH MAKCUMAJLHYIO JIOIMYCTHMYIO JINHY IIara
a. Kakyio HagaibHyI0 TOUKY (wa' , W, ) MO’KHO BBIODATH JIJIsl METOa 6apbepoB?

2. PeaymzoBath MeTon 6aphepoB i 3aa4uu . st perieHus cuUCTeM JIMHEHHBIX ypPaBHEHWI MOYKHO HC-
[0JIb30BaTh CTAHJIAPTHBIE AJTOPUTMBI JIMHEHHOH asreOpbl u3 numpy /scipy. i moabopa jjmHbI mara
HCTIOJIb30BATh MOCIEIOBATEIHLHOE JIeJICHNE TIOTOIaM JI0 BBITIOJTHEHUsT YCIOBUsST APMUXO JjTst (DYHKITUU ¢y
(He 3a0bITH BHIOMpATH HaYaJIbHOE 3HAYEHME JJIMHBI IIara PaBHBIM €J[MHUIE, eCIU OHO JIOIyCTHMO). B Ka-
qecTBe KPUTEPUA OCTAHOBKH HCIIOJIb30BaTh 3a30D JIBOMCTBEHHOCTHU .

3. PeanmuzoBars st 3amaun CyOTrpaIneHTHDIN METO/, U TPOKCUMAaJIbHBIN IpaJueHTHRIH MeToI. B KadecTBe
KPHUTEPUS OCTAHOBKH B 000X METOJAX UCII0Ib30BaTh 3a30P JIBONCTBEHHOCTH . Kakyio Haga/IbHy IO TOUKY
MOXKHO BBIOpaTh [JIsT CyOrpaJueHTHOro MeTona? Kakyro sl MpoKCHMaaIbHOIo?

4. Jljisi IPOKCUMAJIBLHOIO MeTOo/[a HOCTPOUTh rpacuk CyMMapHOro (KyMMyJISITHBHOIO) HUHCJIa UTeparuii oji-
HOMEPHOT'O IMOUCKA B 3aBUCHMOCTH OT HOMEpa uTepaiuu. JleficTBUTENLHO JIM cpejHee YHCI0 MTeparnuii
OJIHOMEPHOI'O MIOUCKA He MPEeBbImaeT (IPUMEepHO) IBYX?



5. IlpoBecTu sKcrIepuMeHTAJIBHOE CPABHEHUE TPEX PEAJM30BAHHBIX METOMOB JIJI PA3IMIHBIX 3HAUYECHUN UNC-
Jla, TIepeMeHHBIX d; paccMOTpeTb, Kak munumyM, ciaydan d < 100 u d > 1000. Kakue merombr ObicTpee
JocTUTaloT HE3Koi TounocTH (€ = 1072), a xakume Bricokoit (¢ = 10719)?

Buauenne koahGuImenTa perysipusanun A BeIOpaTh cTaHIapTHBIM obpasoM: A = 1/n.

Huist cpaBHeHMsI MeTOZOB pucoBaTh rpaduku 1) ducia wreparyii IpOTUB TapAHTUPYEMOil TOYHOCTH IO
3a3o0py nBoiicTBenHoct (4) u 2) peasbHOro BpeMeHn paboThl TPOTUB 3a30pa ABoiicTBennocTH. [li1st 3a30pa
JBOMCTBEHHOCTHU UCIIO/IL30BATH JIOTAPU(PMIIECKYIO IIKATY.

Pekomenmaius: Peajibabie HaOOpHI JAHHBIX JJIsi TECTHPOBAHUSI MOXKHO B3SITh C CaiiTa LIBSVMEL JI1o-
0oit Habop maHHBIX ¢ caiita LIBSVM mpencrapisier u3 cebst TekcToBbIi daitn B dpopmare svmlight. Yro-
OBl CYNTATH TAKON TEKCTOBBIH (hailyi, MOXKHO HUCIOJIb30BaTh (MyHKIHMIO load_svmlight_file u3 Momy/s
sklearn.datasets. 9Ta QyHKIUS BCETJa BO3BPAIAET MATPHUIYYy X THMA Sp.sparse.csr_matrix (pa3pe—
JKEeHHasi Mapuia). B aHHOM 3a/laHny pa3pesKeHHOCTb MAaTPUIlbl X HUKAK MCIIOJIb30BATh HE HYKHO, TO9TO-
My cpagy e mociie Bei3oBa Gyukiun load_svmlight_file ciemyer mpuBecTu X K Tuiy np.ndarray. 9To
MO2KHO CJIEJIATh C IMOMOIIbI0 KoMaH bl X = X.toarray().

6. Hammucars oruer B hopmare PDF ¢ onucanmem Bcex MpOBEIEHHBIX HUCCIETOBAHUIA.

5 Odopmienne 3agaHus

Pesynbrarom BbinoHeHNsT 33/ laHust SIBJIsTIOTCsE 1) pdf-oT4er 0 HpoBeIeHHBIX MCCIIEIOBAHNUSIX CO BCEMH HEO0-
XOJIUMBIMU (POPMYJIAMU U BBIBOJIAMH, 2) daitn 11linreg. py, cojepzKaluii UCXOHbIE KO/l TPEX METO/OB. BbI-
[IOJIHEHHOE 3aJIaHue CjeyeT OTIPaBUTh IUCbMOM 10 ajapecy bayesml@gmail.com| ¢ 3arogoBkom

«|BMK MOMO16| Bananue 3, Pamunimst Unmsti».

VoenurenbHasi IpockOa MPUCHLIATEH BLIITOJHEHHOE 33laHue TOJbBKO OIUH Pa3 ¢ OKOHYATETbHBIM BapUaHTOM.

[TockosibKy MpoBepKa pean30BaHHbIX aJTOPUTMOB OYIET OCYIINECTBAITHCA B MOJYABTOMATHICCKOM PEXKUME,
BCe peajn30BaHHbIe (DYHKIINK JOJKHBI CTPOI'O COOTBETCTBOBATH MPUBEJICHHBIM HUKE IIPOTOTUIIAM M KOPPEKTHO
samyckarbest B Python 3 (a me Python 2!). ITposepurh Hajmuume Bcex HeOOXonuMbix (DYHKIWMIA, a TakxkKe UX
COOTBETCTBHE TPEOYEMBIM IIPOTOTUIIAM MOYKHO C IMTOMOIIBIO CIIEIUAJIBLHOrO cKpuliTa check_submission_ass3.py,
BbLJIaBAEMOI'0 BMECTE C TEKCTOM 3a/IaHud.

6 IIpororumnbl pyHKIMI

1. Merom 6apbepoB JIjIst PEIeHUsT 33, 1aT1 :

Mogysb: lilinreg

DyHKIAA: barrier (X, y, reg_coef, wO_plus, wO_minus, tol=le-5, tol_inner=1le-8,
max_iter=100, max_iter_inner=20, tO0=1, gamma=10, cl=le-4, disp=False,
trace=False)

ITapamerpsr: | X: np.ndarray
Marpuiia Tpu3HAKOB pa3smMepoB n X d.
y: np.ndarray
Perpeccruontbie 3HaveHUsI, BEKTOP pasMepa 1.

ref_coef: float

Kosddunuent perynsapusanum A > 0.

*nttp://wuw.csie.ntu.edu.tw/~cjlin/libsvmtools/datasets/.


mailto:bayesml@gmail.com
http://www.csie.ntu.edu.tw/~cjlin/libsvmtools/datasets/

wO_plus: np.ndarray

HauanpHast Touka w{f , BEKTOp pa3mepa d.

wO_minus: np.ndarray

Hauaybnast Touka wy, , BEKTOp pasmepa d.
tol: float, onnuoOHaJBHO
Tounocts onrumusaryu o dyuaknum: ¢(w) — ¢* < e.
tol_inner: float, onnuoHnajbHO
TounocTh onrumuzanuu QYHKIUH ¢; Ha BHYTPEHHUX HTepalusax Meroja HbrorTona:
[V (wif s wy, ) |oo < €.
max_iter: int, onnuoHaJIbHO
MakcuMasbHOe 9UCsI0 (BHEITHUX) UTePAIil MeTo/Ia.
max_iter_inner: int, ONIMOHAJILHO
MaxkcumaibHOE 9HCI0 BHYTpeHHuX nrepanuii meroga HeioTona.
t0: float, onmuoHaJIbLHO
HagampHoe 3HaveHnEe TapaMeTpa IIeHTPUPOBAHA t.
gamma: float, omnmuonajabHO
Kosddunuent ysesmmuenns napamerpa t Ha BHENTHUX UTePANUAX: tg11 = Yik.
cl: float, ommonaJgbHO
3HavyeHre KOHCTAHTHI ¢] B YCJIOBUU APMUXO.
disp: bool, onIuoOHaAJBLHO

Orobpazkarh Iporpecc MeToja 1o urepanusiM (HoMep uTeparum, IpoieHHoe BpeMs,
3HavYeHne (DYHKIINK, 3a30D JBONCTBEHHOCTU U IIP.) WJIU HET.

trace: bool, onmuoHaJBHO

COXpaHHTb TPaeKTOPUIO METO/a JJIJId BO3BPpaTa MCTOPUU UJIN HET.

Bosspar:

w_hat: np.ndarray
Haiinennast Touka w, BeKTOp pasmepa d.
status: int
Craryc BBIXO/1a, IHUCIIO:
0: perenne HaiiEHO C 33JaHHOI TOYHOCTBIO: P(W) — ¢* < ¢
1: JoCcTUTHYTO MaKCUMAJILHOE YHCJIO UTEPAIINNL.
hist: dict, Bo3Bpamaerca TOJIbKO ecim trace=True

Ucropus mporiecca ONTHMU3AINY 110 UTepaIysiM (HOBasl 3aIHCh J00aBIAETCs HA KayK-
Jloit BHyTpeHHei ureparun Metoza). ClroBapb co CIeIyIONUMEI HOJISAMU:

elaps_t: np.ndarray

Bpewms, npoiisennoe ¢ HavYaa ONTHMU3AIUN.
phi: np.ndarray

Tekyee 3nadenne dyHkuun ¢(wy).
dual_gap: np.ndarray

Texymuit 3azop apoiicrsennoctu n(wy, i(wy)), 3ananusiii 5 ([{4).

2. CybrpameHTHBIH MeTo jjist perernst 3aaa4an ([1)):




D yHKIHSA: subgrad(X, y, reg_coef, w0, tol=le-2, max_iter=1000, alpha=1,
disp=False, trace=False)

[Tapamerpsl: | wO: np.ndarray
Hawanpras Touka wg, BEKTOp pasmepa d.
alpha: float, onmuoHaJIbHO
Koncranra o« st BeiGopa jiymuHbL mara: o = o/vk + 1.

OcrajibHBIE TTApAMeTPhl TAKUE YK€, KaK U JJisl (DyHKIMU barrier.

3. TlpokcuMaabHBIN METOM JJIsT PEIIeHnsT 3a TN :

DOyHKINS: prox_grad(X, y, reg_coef, w0, tol=le-5, max_iter=1000, LO=1, disp=False, trace=False)

[Tapamerpsr: | wO: np.ndarray
Hawanprast Touka wg, BEKTOp pa3mMepa d.
LO: float, onmuoHaJbHO
Koncranra Ly B cxeme Hecteposa jitst mojgbopa JITMHBI ITara.

OcrajpHbIE TapaMeTPhl TaKUe YKe, KaK 1 JJIst (DYHKIMH barrier.

Baumanwue: B sTom MmeToze ncropust hist g0/mKHA coIepKaTh JOIOJTHATEIHLHOE YeTBEPTOE ToJjie 1s_iters,
coziepzKalee CyMMapHoe (KyMMYJISTUBHOE) YHCJI0 UTePAIiii OJIHOMEPHOTO TIOKCKA C CAMOT0 Havasa paboThl
MPOKCUMAJILHOT'O METOMA.
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