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3agaua Ne 1

[lycth mepenaercs TEKCT, B KOTOPOM HCIOIb30BaHbl 32 OykBbI andasura (N=32).
Onpenenutb KOJTUYECTBO HHPOPMAIINH, IPUXOIAIIEECS Ha OAHY OYKBY.

Pemenue. Eciu Bce OyKBbI paBHOBEPOSATHBI M BEPOSTHOCTH IMOSIBICHUS 000 13 OyKB

HC 3aBUCHUT OT MMPECABIAYIICTO TCKCTA, KOJINYCCTBO I/IHq)OpMaI_[I/II/I, IMpUXOoAaIIceCs Ha OAHY 6YKBy,

H, axo = 10goN = logg32 = 5 Gur.

MaKa

3amaua Ne 2

Nmeercss nctouHuk coobmiennn ¢ aBymst coctosHusiMu (N = 2). P, — BepOSITHOCTD
OJTHOTO COCTOSIHHSI; P, -BE€pOSITHOCTh APYTrOTO COCTOSTHHUSL.

OnpenenuTb 3HAYCHUE SHTPOIUH JIJIST KKIOTO COOOIICHUSI.

Pemienue. YuuteiBas, uto P; + P, = 1, nonyyaem

m
H o — EIP, logyP; = — [P logyP, + (1 — Py) log, (1—Py)]

3anaBasich BenuuumHod P; = 0 <1, moxuo Berumciaute H = f(Pi,). U3 puc. 1, rue

MpHUBEICHA ATa 3aBUCUMOCTh, BHJIHO, YTO DHTPOMHUS MakcumaibHa, ecnu P = P, = 0.5, T. e.

Korja o0a cCOOBITHSI PAaBHOBEPOSITHBI.
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Puc. 1. durponus H B cny-
qze BOSMOMKHBIX coCTofHME ¢
pepositHoctame Py u 1 —Py.

\

3amgaua Ne 3.
Onpenenuth M30BITOYHOCTH W CKOPOCTh Tepeqauyd KojAa, NpeJHa3HAYEHHOTO IS
nepeaadu 16 cooOIIeHuit, ecu JJIMHA JBOMYHOTO Koja N = 5.

Permrenne. IToaHOE YMCIIO KOMOBBIX KoMOuHammit N = 2" = 2% =32,
R=1-20216 9 2=02 R=1-02=08

logz32

3agaua Ne 4.

Becosas xapakrepuctika koja ¢ n =5 cnegyromas: Wiy = 1; W3y = 2; Wigy = 1; W) = 1.



Onpenenuts K03()PUINEHT JOKHBIX EPEXOI0B.

w
Pemtenue. T.x. K, = %, rae W) - BecoBas XapakTepHCTUKa KOJa, CIeyeT, 4To K1) =

o
0,2; Ky = 0; K3 = 0,2; Ky = 0,2; K5y = 1. Takum o6pa3om, JaHHBIH Ko 00HApYKUBaeT BCe
nByKpaTHble OmMOKH U 80% OIHOKpPATHBIX, TPEXKPAaTHBIX M YETHIPEXKPaTHBIX omuoOok. He
00HapyKUBAIOTCS TOJIBKO MATUKPATHBIE OLITHOKH.
3angaua Ne 5.
Onpenenuth KOJUYECTBO pa3psiioB KOJOBOW KOMOWHAIMM JJisi TEpeAadyd BOCBMH
COOOLICHHUI.

Pemenne. T.x. n = 10928 = 3, To cooOrieHne OyIyT COCTOSATH U3 TPEX CUMBOJIOB, KayKIbIi

13 KOTOPBIX MOXET MPUHHUMATH 3HAYCHUA 0 mml.

3agaua Ne 6.
[lepeBectu nBonunbiii ko 11010011 B kox ['pes.

Pemrenue.

11010011
1101001(1)

----------------- T.e. [11010011], = [10111010] 1pes
10111010

3amaua Ne 7.

IlepeBectu koa I'pesa 10111010 B mpocToil IBOUYHBIN KOJI.

Pemenue. [lepBas nudpa nepenuceiBaercs 6€3 n3meHeHuu - 1.

Bropas mudpa momwkHa ObITh 1, T.K. cooTBeTCTBYIOMIAS ITHdpa B koae ['pes 0 u Briepean
CTOHMT TOJILKO OJHA ¢IUHHUIIA, T.c. 0 —1.

Tpetbs nudpa nomxna obits 0 (1—0).

Yerseptas mudpa 1 (1—0, 0—1, T.x. Bepeau 1B €TUHULIBI)

[Taras - 0 (1—0, 0—1, 1-0).

Iecras - 0 (0—1, 1 -0, 0—1, 1-0).

Cenpmas - 1 (1—0, 0—1, 1—0, 0—1).

Bocbmas - 1 (0—1, 1—0, 0—1, 1—-0, 0—1).

[Tonyuennsiit nBoM4HbIN Ko uMeeT Bug 11010011.

3anaua Ne 8.
[IpousBect komupoBanue B koae Illennona-®ano mectn coolbmieHuit (N=6),
BEPOSATHOCTH KOTOPHIX (B mopsake yosiBanus) paBusl 0,4; 0,2; 0,2; 0,1; 0,05; 0,05. Onpenenutsb

Cp€aAHEC KOJINYCCTBO CUMBOJIOB Ha OJTHO COOOIIIEeHHE.



Pemenue. Ha nepBoM 3Tarne fieeHus Ha rpyMIibl ONpeAeIuM NepBoe coolIieHue (rpymnmna
I), ocraBuB rpynmne Il Bce octanbhble. Jlanee BTOpoe COOOIIEHNE COCTABUT MEPBYIO MOATIPYIITY
Il rpymmel; BTOpas mHOATpynma TOM K€ TPYIIbI, COCTOSAIAs] W3 OCTaBIIMXCS YEThIPEX
cooOuieHnid, OyAeT u Janee MOCIe0BATENIbHO JACTUThCSA Ha YAaCTH TaK, YTO KaXXIbIi pa3 mepBas

qaCTb 6y,HeT COCTOATHh U3 OJHOTI'O JIHIIIb COO6H.[CHI/I$I. HOCTpOGHI/Ie KOIa NpUBEACHO B Ta6n1/1ue.

o Be- Henenune Ha rpynmnbl
posiT- Komossie
HOCTh KOMOHMHAIUH
0.4 I 0

10

+
((])',22 } I} I 110
0,1 II 1 }: I 1110
0,05 I II} omrI 11110

faWal=~ 141111

P O1 B W N P co06meHns

CpenHee KOJIMYECTBO CHMBOJIOB Ha OAHO COO6H.[€HI/I€ 4T paCCMOTPCHHOT O Koda

coctaiasier 1.04+202+3.02+4.0,1+5¢(0,05+0,05==2,3. D10 3HaUCHHE HE

OYCHb JAJICKO OT DHTPOIINHU.

6
H = Z— p; log p;, =—0,41090,4—-20,2l0g0,2—-0,110g0,1— 2 «0,05l0og 0,05 = 2,22

i=1

B ClIy4dac€ HCIOJB30BaHUA IMPOCTOTO0 ABOMYHOI'O KOAa HCO6XO)II/IMOG YHUCJIO CHUMBOJIOB

cocTaBuiIO OBI 3.

3agaua Ne 9.

[IpousBectn kogupoBaHue B kojae Xaddmena mectu coobmennii (N=6), BEpOATHOCTH
KOTOpPBIX (B mopsiike yowiBanust) pasusl 0,4; 0,2; 0,2; 0,1; 0,05; 0,05.

Pemenne. CooO1ieHNs BBIMUCHIBAIOTCS B CTOJIOEI] B MOPSKE YOBIBAHUS BEPOATHOCTEH.
JIBa mocnegHue cooOIIeHus] 00BEAUHIIOTCS B OJTHO BCIIOMOTaTeIbHOE COOOIICHHE, KOTOPOMY
MIPUIHCHIBAETCS CyMMapHasi BEpOATHOCTb. BepoaTHOCTH cOOOIIeHNI CHOBA pacmojiaratoTcsi B
nopsiike  yOBIBaHWSI BEPOSITHOCTEH B JOMOJHHUTEIBHOM CTOJOLE, a JIBE TIIOCIEIHHE
oobenuustoTCs. [Iporecc mponoimkaercss A0 TeX TOp, MOKAa HE MOJIYYUM E€IMHCTBEHHOE
COOOIIeHNE C BEPOSATHOCTHIO, PABHOM €IMHHIIE.

B Ta6J'II/II_[C IIOKa3aHa MCTOJHKA ITOCTPOCHUA KOJaA.



Ne Beposrt- BcenomorarensHbie cTO0IBI
coo0ue- HOCTB 3 2
HUS
1 0,4 04 0,4 04 0,6
2 0,2 0,2 0,2 0,4 0,4
3 0,2 0,2 0,2 0,2
4 01 01 0,2
5 0,05 0,1
6 0,05

UToOBl COCTaBUTH KOJOBYK) KOMOWHAIIMIO, COOTBETCTBYIOIIYIO JTaHHOMY

COOOIIECHNIO, HEOOXOIUMO HPOCIEAUTh MYTh MEPEexXo]a, COOOIIEHHUs MO CTPOKaM U CTOJIOIaM

TaOJINLIBI.

BEPOSITHOCTH |, HampaBisIOTCS [IBE€ BETBU, IpPHUYEM BETBSIM C OOJbLIEH BEPOSTHOCTHIO
npucBanBaeTcs cuMBoa 1, ¢ menbmeit — 0.
Takoe mocienoBarelbHOE BETBICHHUE IPOAOIDKAEM 10 TEX IOp, IOKa HE

JOMIEM 10 BEPOSITHOCTH KaKIIOTO COOOIIEHUS.

PHUCYHKE.

Puc. KonmoBoe nepeBo kona Xahdmena
Tenepb, TBUTASICH TIO KOJJOBOMY JICPEBY CBEPXY BHH3, MOXKHO 3aITUCaTh

COOOIIEHUSI COOTBETCTBYIOLIYIO EMY KOJOBYIO KOMOMHAITHIO:

3agaua Ne 10.

Ol'[peI[eJ'[I/ITB JOJIFO 06Hapy>KI/IBa€MBIX oIInOOK KOoJda, Kaxaas KOM6I/IHaHI/I${ KOTOpOro

COJICP)KUT OJWH HM30OBITOYHBIM CHMBOJ N

KOMOMHALIMKU COCTABIISIET

KOMOUWHAIIUH.

. k+1 ke ol
Pemenne. OO0I11ee YUCI0 BO3MOKHBIX KOJOBBIX KOMOMHAIIMNA COCTaBisAeT 27~ = 2" X 27,

T.€ B/ABOE 00JIbIle O0IIEro Yncia pa3peieHHbIX KOMOMHAIIUHI.

2k+1

1-0
2-10
3-111

4-1101
5-11001
6 - 11000

Jns HArJIsIAHOCTH CTPOMTCS KOJOBOE AepeBO. M3 TOYKHM, COOTBETCTBYIOLIECH

KomoBoe aepeBo aiist Tabnuie npuBeaeHO HA

(k + 1). OOmee YKCIO0 BO3MOXKHBIX KOJOBBIX

ky, ol
2°X 27, T.e. BABOE OOJIBIIEe OOIIETO YWCIA Pa3PEIICHHBIX




3a MOAMHOXKECTBO  pa3pelIeHHBIX  KOJOBBIX KOMOHMHAIMI  MOXXHO  TMPUHSATH
TIOIMHOKeCTBO 2 KOMOWHAIIMIA, COAEPKAITUX YETHOE KOJIMUECTBO €AUHUIL (WIIA HYJIEH ).

[Mpu KoaUpOBaHMK K KaXKIOW MOCJIEIOBATEIBHOCTH M3 K WH(POPMAIIMOHHBIX CHMBOJIOB
nobassieTcss oauH cuMBOJI (0 wim 1) Takoi, 4yTOOBI YKMCIIO €IUHUIL B KOJOBOH KOMOWHAIIMH
ObUI0 yeTHBIM. VckakeHHe J000ro HEYETHOrO YHCIIa CHMBOJIOB IMEPEBOAUT Pa3pEIICHHYIO
KOMOWHAIIHMIO B TTIOJIMHOKECTBO 3aMpeleHHbIX KOMOWHAIINNA, YTO OOHAPYKUBACTCS HAa MPUEMHOMN

CTOpOHE TIO0 HEYETHOCTH 4Yucia eauHull. [ons oOHapyxuBaeMbIX OIMOOK cocTaBiseT 1 -

22 = 0,5.

3agaua Ne 11.

[TocTpouTh MaTPHUIly CHCTEMAaTHYECKOTO KOJA, CIIOCOOHOTO HCIPABIATH OJUHOYHYFO
omuOKy (t, = 1) mpu nepenade 16 coodmennit (Np).

Tak xak Np = 2 Tok=4 (16 = 2%) 1 4mCIO CTPOK MPOM3BOISILIEH MATPHLEI G JOIKHO
ObITh paBHO YeThipeM. Uwmcio cronbdioB MaTpuikl G paBHO JuiMHE Koma N: N = K +r, roe r —

YHCJIO MPOBEPOUHBIX Pa3pPsIIOB.

Husit,=1dw =t+1= 3. [onb3ysch psAAOM BEPXHHUX M HUKHUX OIEHOK (TPaHHUII):
i =1

2 .

1) rpanuia XoMMHHTa: r>log,(l+ ZCr'])
i=1

2) rpanuna ITtoTkuHa: r>2d—2-1log.d

3) rpanmua Draifeca: r>log,C" —log,d

rae:

m=0,5n(1— Jl—w
2

dmin -1 )

4) rpanuna BaprramoBa — I'miibbepra: r>log, 1+ ZC:‘)

i=1
HaxonuM I = 3. CrieroBaTeIbHO, YUCIIO CTOJIOIOB ToAMAaTpHIlbl C; i paBHO TPEM.
VYuuteiBas TO, YTO KOJMWYECTBO €IUHUI] B CTpoKe moaMarpuibl Cr, TOIKHO OBITH HE
MeHee Opin - 1 =3-1 = 2 eaunun, BeiOupaem cieayrooiue komounanuu: 111, 110, 101, 011,

OxoHuaTeNbHBIN BU IPOU3BOAALLEN MaTPULIBL:

1000111 1000111 1000011
0100110 0100011 .. _ |0100101
Gy =|oo10101|> %2=|o010110| s =|oototto|

0001011 0001101 | 0001111



[TocTpoumM, Hampumep, ¢ MOMOIILI0 MaTpullbl G3 Bce KOMOMHANUU JaHHOTO Koja (7,4).
[lockonbky mepBas KOMOMHAUWs - HyJeBas, BTOpas -  IsATasgi KOMOHMHAaUUH - CTPOKH
HpOH3BO,Z[$IH.ICfI MaTpulbl, TO OCTAJIbHBIC OAVMHHAAATh HAXOAATCA CYMMUPOBAHUEM 110 MOAYJIIO
JIBa BCEBO3MOXKHBIX COUETAHHUI CTPOK MPOU3BOJISIICH MaTPHUIIBL.

Bce 16 komOunanmii kona (7, 4) ¢ npousBosmieit Matpurieil Gg BRITISIAAT CIEAYIONTIM

obOpazom:
1. 0000000 9. 0110011 34
2. 1000011 10, 0101010 365
3. 0100101 11. 0011001 445
4, 0010110 12. 1110000 20304
5. 0001111 13, 0111100 345
6., 1100110 2 3 14. 1011010 2H4@D5
7. 1010101 2¢ 4 15. 1101001 2@ 35
8. 1001100 2¢@¢ 5 16. 1111111 2@ 3@ 495

3agauya Ne 12.

[Toctpouts npoBepounyo Matpuity H xoma (7, 4), obpasyioiias MaTpuiia KOTOPOTO

HMEET BUT

1000111
0100110

0010101
0001011

G?,4=

Pemenue. Haxogum cHauana nogmatpuny Dy r, KoTopas siBisieTCs TpaHCIIOHUPOBAHHOM

1o oTHOIIEeHUIO K moaMatpuiie Cy

D, ,=

N A

P
D i i
p— D
— e (D

3aTeM K Heu CIIpaBa NPUIIKUCBIBAEM CIUHHUYHYIO MATpUIY E u noJrydacM IMpoBEPOIHYIO

MaTpHILy

1110100
1101010
1011001

H =

HpOBGpO‘IHI)IG CHUMBOJIbI, ONIPECACIIACMBIC 10 HEeH OMpeaAcCICMbIC TYTEM CYMMUPOBAHUA

o moayiio 2, by = ay + a; + as ; by = ajtaytas; by = aitast+ a4 u coodbmenue, Hanpumep 0110,



3aKOJMPOBAHHOE TaKKM KojaoM, OyaeT Boirsiaeth 0110011, Tak kakb; = 0+1+1=0; b,

= 0+1+0=1; by = 0+1+0=1.

3agauga Ne 13.

[Ipoctyro nBonunyto komOuHanmio 10011 npeacraButh KogoM XIMMHHTA.

Pemenne. Tax KaK COTJJaCHO TpaBWJIy MOCTPOCHHUS KojJa X3MMHUHTa
MH(POPMAITMOHHBIMH JOJDKHBI OBITh TPETUH, MATHIN, MMECTOM, CETLMON U JAEBATHI CUMBOJIBI, TO
sl paccMatpuBaemoro kona as= 1; as= 0; ag= 0; a; = 1; ag = 1. U3 ycmoBus obecneueHus
YETHOCTH CYMM MOJIYYUM CJEAYIOIINE 3HAaUYCHUS IPOBEPOUYHBIX CUMBOJIOB: a1= 1; a; = 0; ag = 1;
ag = 1. CnegoBarenpHO, mnpocToMy maTH3IeMeHTHOMY Koay 10011 coorBercTByeT
NEBIATURIIEMEHTHRIN Ko XoMMuHara 101100111.

[lycts Tenepp npu nepeaayue NpoU30ILUIO UCKAKEHUE MATOTO CUMBOJA, T. €. KOJ MPUHSIT
Bug 101110111. Torna B pe3ynbrare nepBoi NpoBepKyu noiay4yuM 1, Bropoit — 0, Tpetbeii — 1 u
yerBeproii — 0. Takum oOpa3om, B pe3yiabTare HpoBepok mnomydeH cuHiapom 0101,
yKa3bIBAIOUINI HA MCKaXEHHE MATOro cuMmBoiia. McrpaBieHrne ommOKy CBOAUTCS K MHBEPTUPO-

BaHHUIO CUMBOJIA Ha IISTOM IIO3HUIIHH.

3agaua Ne 14.
[IpeoOpa3oBaTh JBOMUYHYIO MOCIEI0BATEIHHOCTh B TPEXYPOBHEBBIE KOJIBI MTEPEAayu.

Pemenue: a) qonunas mocienoBareabHocTh; 0) kox UIIH; e) KBII-2; r) KBII-3; 1) kox
B6ZS; e) IIUT xog; x) I1PKK; 3) kog 4B3T tuma FOMOT
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