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OI'VIIT “IIHUU “Mopdusnpudop”, Cankr-IletepOypr, Poccus

Anecopummut 6icmpoeo npeobpaszosanus @ypve (BIID) ocnosanvl Ha haxmopuzayuu mampuysl OUCKpen-
Ho2o npeobpaszosanus Pypve (AIID) Ha commodcumenu cneyuanvHoti cmpykmypul. Taxaa gpaxmopuzayus
onpedensiemcst 0aneKo He eOUHCMBEHHbIM 00pazom. B dannou pabome ykazanvl npocmoeie coobpadicenus,
no360asIOWUe NOYHUMD 8 pe3yabmame axmopuzayuio, boiee 2nyooKyio, yem 0ObluHO, 3a cyem boee noJ-
Ho2o yuema cummempuu ¢ mampuye JII®. Ona noseonsiem 0OHO3ZHAYHO U 8 A6HOM GUOE 3ANUCAMb A0~
pumm BIID, obradarowuii pecyiapHoti CmpyKmypou U 8biCOKOU 8bIYUCIUMENbHOU IDPEKMUBHOCMBIO.

BBenenue

B psie rugpoakycTHUECKUX TPHIOKEHHIA, B YACTHOCTH, B Hpolieaypax (GOPMUPOBAHUS XapaKTEPUCTHK Ha-
npasiieHHoctd (OXH), npu BEIYUCIEHNUH CBEPTOK U KOPPEIALIMU, OKA3BIBAETCS MOJIE3HBIM HCIIOb30Banue BIID
MOCIIeIOBATEIBHOCTH JaHHBIX HETPAAUIIMOHHBIX [UTHH (HE PAaBHBIX CTENCHH NBYX). Pazpaboranusiii emé B 1965
roay HaubOosee nonyssapHsiid anroput™ BII® (Kynu-Teiokr) Opu NpOCTOTE U HATIAAHOCTH 00JIAfAET IIIABHBIM
HEJIOCTATKOM: OIPaHUYEHHBIM BbIOOpOM BapuanToB juinH 1D (cTenensp aBoiiku). HebnaronpusiTHeIM ClecT-
BUEM mnonyJisipHocTu anroputma Kynu-ThIOKH SIBUIOCH LIMPOKOE PaclpoCTpaHeHHe MHEHUs o ToM, uto JI1D
MPAaKTUYHO MPUMEHSTH JIUIIb MPH JUIHHE MPeoOpa3oBaHus, paBHOW CTEICHU JIBYX. JTO MPHUBEIO K TOMY, YTO
anroput™bl BII® cranm AuKTOBaTh MapaMeTpsl MPUMEHIEMBIX YCTPOWCTB BMECTO TOTO, YTOOBI MPHIIOKCHUS
JTUKTOBaIH BBIOOp momxoxasamniero anropurma bBI1®. Ha camom ke nene sddexruBabe anmropurmer BII® cymecr-
BYIOT JIJIS TIPAKTHYECKH JIFOOBIX JITHH peoOpa3zoBarust. OTHAM U3 TaKUX alTOPUTMOB siBIsieTcs anroputM BIID
Bunorpama (1976-1978). On Gosee 3(h(eKTHBEH B BHIYMCIMTEILHOM OTHOLIEHHH, YyeM aiaroput™ BII® 1o oc-
HOBAHMIO [[BA, HO IIPUMEPOB NPAKTUYECKOTO €r0 UCII0JIb30BAHUS MOYTH HET BCIECICTBUE UCKIHOYUTEIBHO CIIOXK-
HO peayn3yeMoil HeperyJsIipHON CTPYKTYypbl BeIMUCIeHHA. B maHHON paboTe mpeayoKeHbl HOBBIE alTOPUTMBI
BII®, xoTopbie 061a7at0T MPOCTOTOM M HATJISIHOCTBIO, M B TO ke BpeMs d¢dekruBHee anroputmoB bI1D Bu-
Horpazaa. B atoit pabote mpojomkaeTcs pa3BUTHE HICH U3T0KCHHBIX B [2].

HuckperHoe npeodpasoanue ypre onpexaersercs Gopmynoi

N-1 )
Xy =D x;0 k=01...,N-1, @
j=0

rae @, = exp(27zi /N ), N - mmna (nopsmok) npeobpasosanus. brictpoe nmpeodpazoBanne Oypre OCHOBAHO
Ha nipuBeeHnu popmyis (1) k Buay [1, c. 429]

X =CBAX. 2
3nece B - mumaromanbmas marpuia, otBercTBeHHas 3a ymuokenus, A u C — MaTpuIlbl, 3J€MEHTHI KOTOPHIX
paubl 0, 1 wmm —1. Marpuisr A u C HasbIBaIOTCS COOTBETCTBEHHO MATPHUIIEH MPEACTOKEHUN U MaTPULIEH
MOCTCJIOKEHUIH.

dakropuszanus (2) UMeeT LeTbl0 MHUHHUMH3HPOBATH YHCIO YMHOXEHHH. UTOOB MHHMMH3HUPOBATH YHCIIO
CIIOKEHUH, HYXKHO (pakTopuzoBarh MaTpuisl A u C |, T. e. mEpPElTH K PasoKeHUIO

X =CC,..C,BAA ,..AX, 3)
B KOTOPOM COMHOXKHTEIIN Ck )51 A\I o6naz[a}0T CJIIEAYOIINMHA CBOMCTBAMH. UX DJIEMEHTHI TIO-TIPEXKHEMY PaBHBI

0,1 wmn —1, Ho B KaXKIOl CTPOKE ITHX COMHOMKHUTENEH COAEPIKUTCS MUHUMYM OTIMYHBIX OT HYJIS DJIEMEHTOB.
Pasnoxenre (3) HeeAWHCTBEHHO, TIO3TOMY CTaBATCS JOIMOJNHHUTEIbHEIE yeioBusa. Hampumep, motpebyem,
uro6bl Matpuisl C, u A ObUIM, B OCHOBHOM, CHMMETPUYHBIMH, CTPOKH M CTOJIOLBI JMHEHHO HE3aBHCHMBI,

uT0ObI 3HaYeHHne —1 CTOAIO, IO BO3MOXKHOCTH, HA MATOHANAX U T. 1. TaKUe JOTONHUTELHBIE YCIOBUS TPYIHO
¢dopmanuzoBath. [IpuBenem BbiBon pasnoxenud Buaa (3). [Ipu 3ToM OyIayT HCMOIB30BATHCS TOJNBKO IIIEMEH-
TapHbIE CPEJCTBA.

AaroputMsl 6b1cTPOro npeodpazopanus @ypbe MaJIbIX NOPAIKOB

Baenem 0603naueHus

N-1 N-1
a, =Y X, cos 2—”kj , b, =—i > x;sin %j 4)
j=0 N j=1 N



NOCKONBKY @y =8, u by, =-b, , To popmyna (1) npunnmaer cieayroumii Buz
X, =a +b,
KooTH Tk k=01...[N/2]. (5)

X Nek =y — bk )

Otmernm, uto b, =0, u npu Hewernom N opmyist (4) MOxKHO nepenucars B BUIe

[N/2]
a, =X, + Z(xj + foj),
j=1

IN/2]
a =X+ (xj +xNj)cos(2Nijj :

j=1

LNzl 27k .
by=—i Y (xj —XNJ)SIH[%O,

=1

k=1...[N/2]. (6)

Ecimu N uernoe, to b 2= 0 u popmyssl (4) MOKHO TIEpENUCaTh B BUIE

N/2-1 N/2-1

8 =X, + Xy, + _Zl:(xj +xN,j), Ay, =X +(=1)"" Xy, + Zl: (—1)"(xj +xN7j),
j= j=

N/2-1 27k .
a, = x, +(-1) Xyz + Z (xj +xN_j)COS(%Jj,
i1 k=1..,N/2-1. 7

N/2-1

. (27K .
be=—i D (xj —XN_J.)SII’I[—]),
i N
®opmyust (5) u (6) (wmm (7)) 3amaror coorsercrBerto Marpuipsl C, u A B (3). OueBuano, uto C, = A . Oto
npocroe npeobpasoBanue mpuBoauT Matpuily JII® k 67104HO-AHArOHALHOMY BUy. J{MaroHaabHBIX OJIOKOB

BCEIo ABa, U npu HEOOJIBIINX nopsakax I[H(D OHHU JOCTATOYHO JICTKO JUAroHaJIU3UPYrOTCA.
Ham HOTpe6yeTC$I OYE€BUJHOC COOTHOILICHMUE JJIsI IPOU3BEACHUS MAaTPUIL:

AP, L]x B[L,Q]=>_ A[P,1]x B[, Q]. ®)
leL
BriBenem u3 (8) nBa ciencreus. [lycts 77 — mepecranoBka MHoxecTBa L . Torma
AP, L]x B[L,Q]=>" A[P, z(1)]x B[x(1),Q].
leL

Dt0 03Hauaer, uro npoussencuue AB me msmenurcs, ecnum y matpunpt A mepecTaBuTh CTONGIBI K COOTBETCT-
BYIOIIMM 00pa3oM y Marpuisl B nepectaButh cTpokw.

Teneps Bo3bMeM HeHylnesble uncia C, npu | € L . Vimeem

AlP, LIx BIL.Q]= X" (AP < o) (e, < B[1.QJ).
leL
Taxum o6pasom, npousseaeune AB He usmenutes, ecin | -it cron6en marpunst A nogenuts Ha C, a | -1o

cTpoKy Matpuupsl B ymHOXMTE Ha C, .
Cuyuaii, korma N = 2 TpuBHaJeH ¥ HE HYKIAETCA B YIIPOLIEHUH:
X, 1 1%
s Al
U3 dopmyisl BuaHO, uro JI1D nopsiaka 2 3a1aeTcs 0JHO# oneparueil Tuma “ciaouTh/BbIUecTh .
Pacemorpum ciryuait N =5. O6osnaunm 6 = 277/5. Cornacro (5)-(6) umeem

[(X,] [T 00 0 O0ff1 1 1 0 0 100 0 0]fx
X, 0 1 0 0O 11|1 cos@ cos28 0 0 010 0 1]|x
X,[={0 01 1 0|1 cos2¢ cosé 0 0 0 01 1 Ofx|©O
X, 0 01 -1 01|0 0 0 isind —isin26 |0 0 1 -1 O |[|X,
|X,] [01 0 0 -1fl0 0 0 —isin20 ~—isind [[0 1 0 0 -1]|x,]




Marpwuna B cepeante mpaBoit yactr (9) uMeeT 6I0YHO-IMArOHATIBHYIO CTPYKTYpY. PakTopH3yeM BepXHHi GIIOK.
Jl1s1 3TOTO MpHBEEM €T0 K JUaroHaJbHOMY BUJLY:

-1

1 0 O 1 1 1 1 0 O
01 1 1 cos@ cos20(||0 1 1
01 -1 1 cos260 cos@ (|0 1 -1

-1

1
1
0

1

1(cos@ +cos20)

0

1(cosé —cos26)

0
0

B mpaBo#i yacTu HoMyuYMsIM MaTpHIly ONOYHO-IMAroHaJbHOTO BUA. BepxHuii OJ0K NPUBOAMTCS K JHaroHaib-

HOMY BHJTy CJICIYIOIIIM 00pa3oM

1
{0 1(cos@ +cos 2«9)—1} ’

0

-1

0

1 0|
10
01

1

1(cos@ —cos26)

1101 0 O

1 1 0|diag|(cos@+cos26)-1[|0 1 0[|0 1 1 |. (10)
0 0 1|10 1

O O +—» O

10
0 1]
11
0 O
0 0
1 1
1 -1
0 O

1 x

-1

0
X

<
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X
X
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(12)

1 0] 1 11"
1 1] [1 %(cos@+cos20)|[0 1|
TOoraa
10010 0]t 1 1 110 o0
110|101 1 1 cosfé <cos20||0 1 1
0 0 1] |0 1 -1} |1 cos2¢ cosd ||0 1 -1
1 0
=|0 %(cos@+cos20)-1
0 0
Otcrona cremyer, 4To
1 1 1 1 0 0|1 0O 1
1 cosd cos260|=/0 1 1
1 cos20 cosé 01 -1j|0 0 1 1(cos@ —cos26)
Huxauii 6110k (akTopuzyemMoit MaTpuisl cooTHOIIeHuUs (9) MUMeeT BU alrOpUTMa KOMIUIGKCHOTO YMHOXKCHHSI
[1, c. 14]
o . - i(sin@ +sin 20)
isind —isin26 1 0 1), . .
. = diag| —i(sin@ —sin 26)
—isin260 —isin@ 0 11 ..
- —isin26
Moxacrasus (10) u (11) B (9), npuxOANM K OKOHYATEIBHOU hopMyITe
'X,] 1 00 0 010 0 00][1 00000
X, 010 0 1|01 1 O0O0f|j1 12 0000
X,|[=f0 01 1 0f/lO1 -1 00|10 01 0O0O
X, 001 -1 0(|OO0O 0O 1 0|0 0O01TO01
X,/ |01 0 0 -1flo 0 0 0 1[0 0 0 0 1 1
[ 1 11 1 0 0 O] .
10 0 0|1
L(cos@+cos260)-1{|0 1 0 0 0
) 01 0 0]l0
| L(cos@-cos260) [[0 0 1 0 0
xdiag| °, . . 01 -1 0 0}|0
i(sin@+sin20) [0 0 0 1 O
. . 0 0 0 1 0/((0
—i(sing—-sin26) ||[0 0 0 0 1
. . 0 0 0 0 1]//0
—isin 26 0 00 1 1|~ - =

4

Pasnoxenne (12) Moxuo npencrasuts B Bume X = AA Al M AAA X, tne A, A, — cummerprunbie

MaTpHuIbI.

Ha Puc. 1 npuBenena rpadgudeckas cxema anroputma (12).
UYucno ymMHOXKeHHH B ToiydeHHOM anroputme BII® mopsaka 5 paBHo 5, uncio cnoxennit paBHo 17, U3 HUX:
6 omeparuii THIA “CIOXKHUTB/BBIUECT”, 2 CIIOXKEHHSI, HE BIMSIOLIME HA pasMep TUArOHaIM, U 3 CIIOKEHHUS, KOTO-
pBIC OTBEYAIOT 32 YBEJINUEHHUE AUArOHAIH.
B Tabn. 1 npuBeneHs! XapakTEPUCTUKHU allTOPUTMOB, TOCTPOEHHBIX 10 MOKa3aHHOMY BbIIE MeTony. Hucno
apu(MeTHYecKuX ornepauuii B HOBbIX anroputmax bIID coBmnasaer ¢ uncioM apudMeTHUecKHX orepanuid Ma-



ne1x anroputmoB BII® Buuorpana, 3a nckirouenuem anropurma bII® mopsaka 9, B KOTopoM Ha 2 CIIOKEHHS
MEHBIIIe, YeM y aHamornHoro anropurma bBII® Bunorpana [1, c. 433]. Ocraercst 3aMeTHTh, UTO TIPH KOMILIEKC-
HOM BXOJI€ YHCJIO ONEPaIiii B aTOPUTME YIBAHBAETCS.

o o »0 »o.

2 /%(c0s9+cos29) - 1\ X,
NS e SN
. _ i(sinf +sin20) B ;>< X,
AN N A
\ —i sin 20 /

Puc. 1. I'paduueckas cxema anropurma BI1® nopsiaka 5

Tab6muma 1. XapakTepucTuky aropuT™MoB BII® Mambix mopsakoB

YMHOXEHUS Cnoxenus
ai[:(f;f:;fa ManHqHI’H;I;;Pg QJIrOPUTMA | pazyiep | Yucno 0111;?121171 Yucio ;IlP(I)‘;J;; C‘)lgzjlfoe
BII® IUaroH | ymHO- | Tmma “cio- | cioxe- HUH
anu JKEHUN | XKUTb B}:I- HUHR JIMaroH cioél;,le-
4ecTh ann
2 A 2 - 1 - -
3 AIAZT M AA 3 2 2 2 -
4 AA MPAA 4 - 4 - -
5 AAAMAAA 6 5 6 2 3 17
6 AA; M APRAA 6 4 7 4 - 18
7 AAAMAAA 9 8 10 10 6 36
8 AA, M APA,A 8 2 13 - - 26
9 APAA M AAPA 12 10 12 11 7 42
10 APAA M AAAPA 12 10 17 4 6 44
12 AAAMAPAA 12 8 20 8 - 48
16 AAAA MAPAAA 18 10 34 - 6 74

AaroputMsl 6b1cTPOro npeodpazopanus ®ypobe 00JILINX NOPATKOB

Pacemotpum ciyyait, korma N =N, N, . @akropusauust mmHs! 11O mo3BoNAET MEPESHTH OT OAHOMEPHOTO

JAI® x nBymepHOMy. OnHOMEpHAs MOCIEAOBATEIBHOCTE 0TOOpaxaercs B (N, X N, )-TabiuIy, mOCIe BIIOIHE-

HUS Haj 3ToH Tabiuuer nBymepHoro JI1® xkoMmoHeHTH peoOpa3oBaHusi 0TOOPaXKAOTCSl B BHIXOJHYIO MOCIIE-
JoBaTe’abHOCTh. COCOOBI 0TOOPaKEeHHST BXOIHBIX M BEIXOAHBIX JAHHBIX OyIIyT ONHMCAHBI HIXKE.
JBymMepHOe quckpeTHoe mpeodpazoBanne Oypre onpenensiercs GopMyoi

Yok =3 Sy i Jor bt K =0,...n, ~1 y
1112 _j1=0j2=oy b Jo l@n, @, k,=0,....n, -1 (13)

Ecnu paccmotpets nBymepHbie Tabnunsl Y u Y B BHAE OJHOMEPHBIX MOCIEAOBaTENbHOCTEH Y U Y | 3amuchl-

Basi MX B CTEKH IO CTpOoKaM, To monyuum (13) B marpuusom Buze [1, c. 268]



Y = Fnl ® Fnz y, (14)
rne F u F_ — marpuus II1® nopsakoB N, ¥ N, COOTBETCTBEHHO, a cUMBONI & 0003HAYaeT TEH30PHOE
m ny p p 1 2 p

(KpoHEKepOBCKOE) mpou3BeaeHre. MaTpuiibl Fnl u Fnz CcO0O0TBETCTBYIOT anropurmMaMm BII®D manbix nopsaxos,
KOTOpBIE MoJy4YeHsl B Buze (3), T. e.
_ n n n n n n n
Fnl_Allcl ClBlAnlAnl All
Fnz — A1"2C”2 C"z B™ A’?z A:z Alﬂz
Hawm notpe0yeTcst 04eBHAHOE COOTHOIICHHUE ISl TCH30PHOTO MPOM3BEACHUS MATPHLL:
(A®B)(C®D)=(AC)®(BD). (16)
IMoxcrasus (15) B (14) u ucnons3ys (16) momyanm
Y=(Ar®Ar)creck). .(crock B ®B™ JAr @ A JAr, ® A% )...(A ® A )7, (7)

T. e. pasnokenue Buza (3). 3ameTnm, 4To, KaK U B ciyyae anroputMoB BII® mansix nopsiakos C, = A .

(15)

OTto0pakeHne BXOAHBIX U BBIXOJHBIX JAaHHBIX MpH mepexoje K asymepaomy JAI1P ocHoBaHO Ha KUTAHCKOM
TeopeMe 00 ocraTkax Iyl Henbix yucel. Ilycts HO}I(nl, n2)=1. Torpga npaBuiio O0TOOpa)KEHUS! BXOIHBIX U
BBIXOJIHBIX HHJICKCOB BBIYUCILIFOTCS TIO mpasuiy [1, ¢. 141]

. . . JZO Ln -1
y[leJZ]ZX(Jlnz+Jzn1 (mOd N)) ' '

J,=0,...,n, -1

Y[k (mod n, ),k (mod n, )] = X (k) o0, N o1

WIH B MATPHYHOM BHIE
y =Px, Y =RX,
rne P u R — marpuier mepectanoBok, onpenesnsemMsle cleayommm o6pazom
| L nmpu l=jn,+j,up=jn,+jn (modN)
Pl p]=
, npu opyeuxlu p
(18)
npu 1=(k(modn,))-n, +(k(modn,))u p=k
R[I, p]=
0, npuopyeuxlu p.
Takum 06pazom, popmyiy (17) MOXKHO 3aITUCATh
X=R"TAC,...C_ BAA ,...APX, (19)
e A =A"®A"”, C,=C*®C> u B=B" ®B"™.
OueHnM BBIMHCIUTENBHYIO CIOKHOCTh MOMyYEHHOTO anropurma. IlycTs M(N) — YHCJIO YMHOXKEHHH,
A(N) — YHCIIO CJIOKEHHUH, a(N) — YHCIIO JONOJHUTEIbHBIX CIIOXKEHUH, a AS(N) — YHCIIO OTEPAIHii TUITa

“crnoxuth/BeruecTs” B anropurme BII®. Torma uncio apudmMeTrnyeckux oneparuii B anropurme BIID 3amgaercs

thopmynamu

M (N ) = m(nl) m(nz )_ (m(nl) -M (nl)) (m(nz ) -M (nz )) '
a(N)=n,a(n,)+m(n,)a(n,),
A(N)=n, A(n,)+n, Aln,)+a(N),
AS(N)=n, AS( ,)+n, AS(n,),
rae m(nl), m(nz) — JuinHBL quarosanei, M ( 1), M (nz) — YHCJIO YMHOXKEHHH, A(nl), A(nz) — 4UCINO CII0-
JKEHUH, a(nl), a(nz) — YHUCIIO CJIOXEHHUH, 3aBUCALIMX OT pa3Mepa AWAroHaliH, 1 AS(nl), AS(HZ) — YUCJI0

orepanuii THIa “clI0XKHUTH/BBIYECTh” B COOTBETCTBYIOIIHUX anroputmax BII® manbix nopsakos N, u N, . Yucno
YMHOKEeHUH HOBBIX anropuTMoB BIID coBmamaer ¢ unciom yMHOKeHHUH Oonmpimmx anroputMoB bI1® Bunorpa-
na [1, c. 270], HO YKMCIO CIONKEHUN 3HAUUTENHLHO YMEHBIIUIOCH 3a cueT (pakropusamuu matpur, A u C B (2).

B 3akiroueHde 3aMeTHM, YTO €CJIM IIOMEHSTH MECTAMU CXEMbI MHIEKcauuu Bxoaa u Beixoza (18), o (19)
NPUMET BU[

X =PTAC,..C,BAA,,...ARX.



Paccmorpum npumep. Ilyers N, =5 u N, =16, Torna N =80 . Anroputm BII® nopsiaka 16 nmeer Buj

16 A16 A 16 A 16T 16 A16p16 A16 A16 A 16
Fo = ATAATAT MTATPTASACAT.
Anroputm BII® mopsaka 5 umeet B
— A5 A5 A5T NA5 A5 A5 AS
Fo=AAA MPAAA.
Jlist Toro 4To0bl BOCTIOB30BaThCs hopmystoii (19) mepenwuiieM mociegHee paBEHCTBO CIEAYIOIUM 00pa3oM:
5 A515A51 N5 AS]5]5 A5 AS
Fo=AAT"A MZATPIPAA,
rae |° — equununas (5x5)-marpuma. Takum 00pa3oM, MPUXOIMM K OKOHYATEIBHOM popMmyIte
T T
X =R AAAA MAPAAAPX,
rneA1=A15®A116, A, =A§®A§6, A = |5®A316, A4=Aj'®A16, P = |5®P116, M=M°’®M"* u
marpunsl P u R onpenensitores mo dopmyse (18).

Yucno ymHOXeHHH B orydeHHOM anroputMme BII® mopsaka 80 pasHo 100, uncio croxkeHwii paBHO 648, u3
HUX: 266 ormepartuii THIA “CIOKATH/BEIYECTE”, 32 CIIOXKEHUS IUTIOC 84 TOTOIHUTENBHBIX CIIOXKEHnH. [Ipr KOoM-
TUIEKCHOM BXOJIe 00IIee KOIMIeCTBO apU(PMETHICSCKUAX OMEepaIliii B 3aIIMCaHHOM anroputMe coctaBisieT 1496, a
B aHayloruyHoM anroputme BII® Bunorpana uucio apudpmerndeckux omneparuii pasHo 1568. Ilpu BeraucacHun

JT1® niunbr 80 anropurmom BII® mo ocHoBanuio nBa aaubbl 128 norpedyercst 4480 apudmernyeckux onepa-
LIUH.

3ak/ouenue

[Monyuennsiii anroput™ BII® uMeer Gosee npoctyto cTpykTypy, uem anroputm bI1d Bunorpana, u B Toxe
BpeMs 3QQeKTHBHEE B BEIYMCIUTEILHOM OTHOIICHNH. [IporpaMMHas peanusamys aaropurMa B 3HAYUTEIIBHOM
CTEIECHH YNPOIIACTCS 3a CYET TOro, 4TO MaTpuubl B (3) comepikar omepanuu TUMa “CloXUTh/BbIYecTs”. Bob-
IIMHCTBO 3THX MaTPHIl OAMHAKOBBI, YTO ITO3BOJIAET COKPATUTH KOJMUYECTBO MPOTPAMMHBIX MOIYJIEH.

Ha Puc. 2 nmpuBenens! rpaguku BEIMACIATENBHON 3 ekTuBHOCTH anroputma BI1® no ocHOBaHMIO 11Ba, ai-
roput™a BI1® Bunorpana u npeacTaBiIeHHOTO B TaHHOH pabote HoBoro anroputma BII®. Anroputm Bunorpa-
na 3¢ dexruBree agropurMma BII® no ocHoBanuio asa Ha 15-60% (B cpeanem Ha 37%). Hoseiii anroputm BIID
s¢dexrusHeii anropurma BII® Bunorpaga Ha 0-17% (8 cpeaunem Ha 5%).

Hucno apudmernyecknx onepaimii Ha orcuer

2 4 8 16 32 64 128 256 512 1024 2048 4096
——— Anropurm BII®D no ocvosannio a1sa

Agsropury BIT® Bunorpana
———— Hogsiit anropury bITM

—

[Mopanok anropurma BITD

Puc. 2. BeraucnurensHast 3G (HEeKTHBHOCTE anroputMoB BI1D
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