denepaibHOE areHTCTBO 110 06Pa30BAHUIO
YpasbecKuil rocy1apcTBEHHbIH SKOHOMHUECKHUI YHHBEPCUTET

@&

0. b. Me/qbHUKOB

Pabora ¢ cumMBOJlaMH CYMMMU-
pOBaHUS U NPOU3BEEHHUS

Pasnen 31eKTpOHHOT0 yueOHUKaA
JIJIs1 COMTPOBOKJIEHUS IPAKTUUECKOTO 3aHATUS

H30. 2-e, ucnp. u don.

melnikov@k66.ru,
melnikov@r66.ru
caThi: EkaTtepun6ypr
http://melnikov.k66.ru, 2009
http://melnikov.web.ur.ru

e-mail:




I. PaboTa ¢ cuMBOJIaMU CYMMUPOBaAHUSI U NPOU3BEIEHUS 4

I1. [IpaBusaa paboTbl c CHMBOJAMU CYMMUPOBAHUS U MPOU3BeIe-

HUS 6
[1.1. Cymma 13 oiHOrO cjtaraemoro . 7
[1.2. [{esouncsieHHble 3HaUEHUST CUMBOJIa CYMMHPOBAHUS 8
[1.3. HesaBucuMOCTbL CyMMbI OT epeMeHHOH cymmMHupoBanus . 17
[1.4. Boinecenue 0011110 MHOXKHTENSA . . .+ o v v v v v v v . . 23
[1.5. [TepecTaHoBKa CHMBOJIOB CYMMUPOBAHUS . . . . . . . . . 32
[lpumep 1 noayueHusi BbipaxkeHUs IJis1 KBajpaTta CyMMbl 44
[Ipumep 2 nepecTaHOBKM CUMBOJIOB CYMMHPOBAaHHMS 61

[lpumep 3 ynpouieHusi BbipakKeHUi ¢ CHUMBOJOM CYMMUpoOBaHust 76



ITIpumepolL 3ada4 015 camocmoamenbHo2o peuleHus
3anaua lll. 1
3anaua I11.2
3anaua Il1.3
3anaua 1.4
3anaua 1.5

3anaua lll.6

OTBeTbl U peleHust

86

87

88

89

90

91

92

93



I. PaboTa c cuMBO1aMU CYMMHUPOBAHUS U IPOU3BEAEHHUS

,HJIH COKpalleHHsd 3aryced TUIMa a, +as + ...+ a, 4aCTO HCIIOJIb-

n

syercsi oGo3HaueHue » . aj. [Ilpy 3TOM >  Has3bIBaeTCsi CUMBOJOM
k=1

CYMMUPOBaAHUS, a k — HNepemeHHol, no KONopolu Nnpou3so-

dumcs cymmuposarue. AHaJIOTHUYHO HCIOJIb3yeTcsi 0003HaAuUeHHE

n
ap-as- ... a, = |[ ax. Hanpumep,
k=1



I. PaboTa c cuMBO1aMU CYMMHUPOBAHUS U IPOU3BEAEHHUS
Jlnsi cokpalleHust 3anuced THna aj + as + ...+ @, 4acTo HMCIOJb-

n
gyeTcsi obozHaueHue »  ag. [lpu 3ToM > Ha3biBaeTcsi CUMMBOJOM

k=1
CYMMUPOBaAHUSA, a k — nepemeHHol, no KOmopoi npousso-
dumcs cymmuposarue. AHaAJOTHUHO HCIOJb3yeTcs 0003HAUEHHE
n
ap-as- ... a, = [] ar. Hanpumep,
k=1

3 P
Z H apbq = a1by +g2b1 + agbg—Fggbl + asbs + &3[);.
p=1 ¢=1 =1 =2 =3

DTH 0003HAUEeHHsI TTO3BOJISIIOT B pamae caydaeB CylleCTBEHHO COKPATHUTD
BbIKJId AKH.



[1. IlpaBuaa paboTbl ¢ cCMMBOJAMU CYMMHPOBAHUSl M
NpoUu3BeAeHUS

[I.1) cymma 13 onHoro cinaraemoro;

[1.2) uesouncieHHble 3HAU€HHUSI CHMBOJIa CYMMUPOBAHUS;

[1.3) He3aBUCUMOCTb CYMMbI OT NepeMeHHOW CYMMUPOBaHUS;

[1.4) BbIHECeHHe 001 ero MHOXHUTEJS;

[I.5) nepecraHoBKa CUMBOJIOB CYMMUPOBaHMUSL.



[1.1. Cymma M3 ogHOro caaraemoro
BbipaxKeHHe TUIa a; CUUTAETCS CYMMOM, COCTOSILIEN U3 OJTHOTO CJlara-

3
emoro. [Ipu atom, Hanpumep, Y © b; = bs. AHaJIOTMUHOE COTJIallleHHe JIeH -
i=3
—2
CTBYET W JJIsl TpousBeneHust: [[ zr = x_o.
h=—2



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).

Hanpumep, BbipakeHue a; + as + as HeJIb3sl NPEICTaBUThL B BHJE
5
> as, TaK Kak
s=1



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).

Hanpumep, BblpaxkeHue a; + as + as He/b3s IPEACTABUTb B BUJE
5

> as, TaK Kak
s=1

5
D 0=
s=1



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).

Hanpumep, BblpaxkeHue a; + as + as He/b3s IPEACTABUTb B BUJE
5

> as, TaK Kak
s=1
5

Za3=a1+a2+a3+a4+a5.

s=1



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).

Hanpumep, BblpaxkeHue a; + as + as He/b3s IPEACTABUTb B BUJE
5

> as, TaK Kak
s=1
5

Za3=a1+a2+a3+a4+a5.

s=1

[IpaBuJIbHO 3anucathb: a; + ag + a; =



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).

Hanpumep, BblpaxkeHue a; + as + as He/b3s IPEACTABUTb B BUJE
5

> as, TaK Kak
s=1
5

E as = a1 + as + asz + a4 + as.
s=1
3

[TpaBusbHO 3anucath: a; + az + a5 = > ags 1.
s=1



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).

~ Jlpyroii npumep:

ho-l—h1/2+h1—|—h3/2—l—h2 =



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).

~ Jlpyroii npumep:

4
ho+hijo+hi+ hyp +hy =Y hip.
1=0



[1.2. LlenouuncyaeHHble 3HAYeHUS CMMBOJIAa CYMMHPOBa-
HUA

[lepemernas, no KOMopot nPousBOOUMCc cymmuposarue (Npo-
LLSBQ@QHLL@), npuHumaemnt moavKo ueaole 3HAYCHUA, nocaedosa-
meavHo sospacmarwuiue on sHa1eHusd, U YyKa3aHHoco noo 3HAKOM

> (coomsemcmsenro, [[) 0o 6oavuwieco 3HaueHUs, YKAZAHHOO
Hao cumsoaom y . (coomsemcmeserto, []).

q
B uactHoctH, Koaunecmso caaeaemolx 8 cymme Y, pasHo q — p + 1,
=p
Mo ecmov KOAUUeCmsy 3HAYeHUll, KOmopble NPUHUMAe nepemer-
HAsl, N0 KOMOPOU NpouU3800UMCI CYMMUPOBAHUE.



[1.3. HeaaBucumocTb CyMMbl OT NepeMEHHON CYMMUPO-
BaHHUSA

Cymma (npoussedexue) He 3a8UCUN OM NEePEeMEeHHOLL, N0 KOMO-
pou npoussodumca cymmuposarue (YmHoxIceHue).



[1.3. HeaaBucumocTb CyMMbl OT NepeMEHHON CYMMUPO-
BaHHUSA
Cymma (npoussedexue) He 3a8UCUN OM NEePEeMEeHHOLL, N0 KOMO-
pou npoussodumca cymmuposarue (YmHoxIceHue).
Hanpuwmep,
1

E Uj5—; = U4+ U3+ U3+ Ug -
i=1



[1.3. HeaaBucumocTb CyMMbl OT NepeMEHHON CYMMUPO-
BaHHUSA
Cymma (npoussedexue) He 3a8UCUN OM NEePEeMEeHHOLL, N0 KOMO-
pou npoussodumca cymmuposarue (YmHoxIceHue).
Hanpuwmep,
1
Z Uj5—; = U4+ U3 T U322 + Ug].
i=1
1

DaKTHUECKH B ) U; 5—; HIKAKOro ¢ HeT!
i=1
MHaeKke 4 MHOTIA HA3bIBAIOT <IVIyXHMM» CHMBOJIOM, <HEMBIM», «CJie-

[TbIM>» H T.II.



[1.3. HeaaBucumocTb CyMMbl OT NepeMEHHON CYMMUPO-
BaHHUSA

Cymma (npoussedexue) He 3a8UCUN OM NEePEeMEeHHOLL, N0 KOMO-
pou npoussodumca cymmuposarue (YmHoxIceHue).

[Ipu npumerenuu uHoeKca CYMMUPOBAHUS 8 KAUeCnae nepemem-
HOll, O KOMOPOLL NPOU3BOOUMCS CYMMUPOBAHIUE, MONCHO LUCNONb-
308an16 1100Y10 OYKBY, KPOME eCTEeCTBEHHBIX HCKJIOUEHUH.



[1.3. HeaaBucumocTb CyMMbl OT NepeMEHHON CYMMUPO-
BAHUSA

Cymma (npoussedexue) He 3a8UCUN OM NEePEeMEeHHOLL, N0 KOMO-
pou npoussodumca cymmuposarue (YmHoxIceHue).

[Ipu npumereruu uHdekca CYMMmMUpPOBAHUL 8 KAUECIMBE NepPemMeH-
HOLl, O KOMOPOU NPOU3BOOUMCA CYMMUPOBAHUE, MOHCHO UCNTONb-
308an16 1100Y10 OYKBY, KPOME eCTEeCTBEHHBIX HCKJIOUEHUH.

JlonycTtuMm, Tpu 3anuck BolpaxkeHus ki fi1(z) + kafia(x) + ksfis(z) c
MOMOIIbIO CUMBOJIa CYMMHPOBaHUSI HeJIb3sl B KaueCcTBe MHJEKCa, M0 KO-
TOPOMY TPOU3BOAUTCS CYMMHMPOBAHHE, UCIOJb30BaTh OYKBbI K, f, 17, .

3
Ho MoxKHO 3TO BblpakeHue NpeiCcTaBUTh B BUJIE 21 k;fij(x) wiu B BU-
]:

Je



[1.3. HeaaBucumocTb CyMMbl OT NepeMEHHON CYMMUPO-
BAHUSA

Cymma (npoussedexue) He 3a8UCUN OM NEePEeMEeHHOLL, N0 KOMO-
pou npoussodumca cymmuposarue (YmHoxIceHue).

[Ipu npumereruu uHdekca CYMMmMUpPOBAHUL 8 KAUECIMBE NepPemMeH-
HOLl, O KOMOPOU NPOU3BOOUMCA CYMMUPOBAHUE, MOHCHO UCNTONb-
308an16 1100Y10 OYKBY, KPOME eCTEeCTBEHHBIX HCKJIOUEHUH.

JlonycTtuMm, Tpu 3anuck BolpaxkeHus ki fi1(z) + kafia(x) + ksfis(z) c
MOMOIIbIO CUMBOJIa CYMMHPOBaHUSI HeJIb3sl B KaueCcTBe MHJEKCa, M0 KO-
TOPOMY TPOU3BOAUTCS CYMMHMPOBAHHE, UCIOJb30BaTh OYKBbI K, f, 17, .

3
Ho MoxKHO 3TO BblpakeHue NpeiCcTaBUTh B BUJIE 21 k;fij(x) wiu B BU-
]:

Jie 7523:1 k?tfi,t(.f) .



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONCHO' BOLHOCUMb 30 3HAK > .

ITO €CTb 3HAUYeHue ITOT0 BblpaKeHusl He UBMEHUTCSI.



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONICHO BbLHOCUMb 3Q 3HAK Y .
ITO MPABUJIO MPOUJIIOCTPUPYEM CJENYIOLIUM TPUMEPOM:

6CL1 + 6@2 + 6@3 + 6&4 =



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONICHO BbLHOCUMb 3Q 3HAK Y .
ITO MPABUJIO MPOUJIIOCTPUPYEM CJENYIOLIUM TPUMEPOM:

6aq, + 6ay + 6as + 6ay = 2 (3&1 + 3ay + 3as + 3&4) =



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONICHO BbLHOCUMb 3Q 3HAK Y .
ITO MPABUJIO MPOUJIIOCTPUPYEM CJENYIOLIUM TPUMEPOM:

6aq, + 6ay + 6as + 6ay = 2 (3&1 + 3ay + 3as + 3&4) =
=3 (2@1 + 2a9 + 2&3 -+ 2&4) =



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONICHO BbLHOCUMb 3Q 3HAK Y .
ITO MPABUJIO MPOUJIIOCTPUPYEM CJENYIOLIUM TPUMEPOM:

6aq, + 6ay + 6as + 6ay = 2 (3&1 + 3ay + 3as + 3&4) =

= 3(2a1 + 2as + 2a3 + 2a4) = 6 (a1 + az + a3 + a4)



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONICHO BbLHOCUMb 3Q 3HAK Y .
ITO MPABUJIO MPOUJIIOCTPUPYEM CJENYIOLIUM TPUMEPOM:

6aq, + 6ay + 6as + 6ay = 2 (3&1 + 3ay + 3as + 3&4) =

= 3(2a1 + 2as + 2a3 + 2a4) = 6 (a1 + az + a3 + a4)

[IOTOMY

4
Z oa, =
n=1



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONICHO BbLHOCUMb 3Q 3HAK Y .
ITO MPABUJIO MPOUJIIOCTPUPYEM CJENYIOLIUM TPUMEPOM:

6aq, + 6ay + 6as + 6ay = 2 (3&1 + 3ay + 3as + 3&4) =

= 3(2a1 + 2as + 2a3 + 2a4) = 6 (a1 + az + a3 + a4)

[IOTOMY

4 4
ZGan:223an:
n=1 n=1



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONICHO BbLHOCUMb 3Q 3HAK Y .
ITO MPABUJIO MPOUJIIOCTPUPYEM CJENYIOLIUM TPUMEPOM:

6aq, + 6ay + 6as + 6ay = 2 (3&1 + 3ay + 3as + 3&4) =

= 3(2a1 + 2as + 2a3 + 2a4) = 6 (a1 + az + a3 + a4)

[IOTOMY

4 4 4
> 6a,=2) 3a,=3) 2a,=
n=1 n=1 n=1



I1.4. BbiHeceHue 0011€T0 MHOXKHUTEJA
Obuyutl MHONCUMENb MONICHO BbLHOCUMb 3Q 3HAK Y .
ITO MPABUJIO MPOUJIIOCTPUPYEM CJENYIOLIUM TPUMEPOM:

6aq, + 6ay + 6as + 6ay = 2 (3&1 + 3ay + 3as + 3&4) =

= 3(2a1 + 2as + 2a3 + 2a4) = 6 (a1 + az + a3 + a4)

[IOTOMY

4 4 4 4
ZGan:223an:322an:6Zan.
n=1 n—=1 n=1 n—1



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.
B uyacTHOCTH, 3HaueHHe 3TOH CyMMbl (IPOU3BEEHHS) HE U3MEHUTCSI.
Hanpumep,

p=1 ¢=2



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.
B uyacTHOCTH, 3HaueHHe 3TOH CyMMbl (IPOU3BEEHHS) HE U3MEHUTCSI.
Hanpumep,



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.
B uyacTHOCTH, 3HaueHHe 3TOH CyMMbl (IPOU3BEEHHS) HE U3MEHUTCSI.
Hanpumep,



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.
B uyacTHOCTH, 3HaueHHe 3TOH CyMMbl (IPOU3BEEHHS) HE U3MEHUTCSI.
Hanpumep,

- (dl? + di3 + d14) + <d22 + dog + d24) , T.€



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m

Z Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.
B uyacTHOCTH, 3HaueHHe 3TOH CyMMbl (IPOU3BEEHHS) HE U3MEHUTCSI.
Hanpumep,

2 4 4 4 2
deq:Zdlq—i—Zqu Z p2—|—dp3+dp4)
p=1 ¢=2 q=2 q=2 p=1
- (dl? + di3 + d14) + <d22 + dog + d24) , T.€

2 4

Z Z dpq = dyo + dyi3 + disg + dog + dog + doa.

p=1 q=2



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.

2 4
Z dpg = di2 + di3 + dig + dao + doz + day.
p=1 q=2

C pyroit CTOPOHBI,



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.

2 4
Z dpg = di2 + di3 + dig + dao + doz + day.
p=1 q=2

C pyroit CTOPOHBI,



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.

2 4
Z deq = d12 + di3 + dig + doa + daz + day.

p=1 q=2
C pyroit CTOPOHBI,

4 2 4
Z dpg = Z (dig + dog) = (dyo + dao)+(di3 + dog)+(dis + dog) , T.€



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmano8Ke caacaemulx 8 cymme. Anaroeuunoe npasulo
CNpaseodauso u 041 NPpouU3sedeHuUs.
2 4

E g dypg = di2 + di3 + dig + dag + dog + dog.

p=1 ¢=2
C Jpyro# CTOPOHHI,
2

B

4
dyq Z (dig + dag) = (d12 + d22)+(d13 + doz)+(dis + dos) , T.€
q=2

I
)

q=2 p=1



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m

Z Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

cnpaBeoauso u 04 npoussedeHusl.
2 4
Z Z dpg = d12 + diz + dig + dog + das + day.
p=1 q=2
C 1pyro# CTOPOHBI,
2

B

4
dyq Z (dig + dag) = (d12 + d22)+(d13 + doz)+(dis + dos) , T.€
q=2

I
)

q=2 p=1

E

Z dpq = dyo + dog + di3 + dos + dyg + doa.

p=1

I
N

q



[1.5. [lepecTaHoBKa CHMBOJIOB CyMMHPOBaHUS
EC./lLL NOMEHANb mecrmamiul HAKU CyMMLLpOBQHLLﬂ 8 soLpaieHuu

m m
> Z Tij, MO eCMb nepeLtimu K 8bLpANCEHILIO Z > rij, MO 3mo npuse-
1=175=1 7j=11i=1
dem K nepecmanosKe caacaemolx 8 cymme. Anaroeuunoe nPasuLo

CNpaseodauso u 041 NPpouU3sedeHuUs.
2 4
Z dpq = dq9 + di3 + di4 + doo + dog + day.
p=1 q=2
C pyroit CTOPOHBI,
402
Z Z dpq = d19 + doy + dyi3 + dog + dyg + doy.
g=2 p=1
42

B uacrthocty, E Z dpg = > > dpg.

p=1q=2 q=2 p=1
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Mpumep 1. Sanucames sopascenue | Y a; | 6 sude cymmor nPou3-
i=1

ge0erull uucen a,.

Pewienue.



[lpumep 1. Sanucamo soipascerue (Z

ge0erull uucen a,.

n 2 n
Pewenue. Imeem (Z ai) = (Z a;

1=1



n 2

Mpumep 1. Sanucames sopascenue | Y a; | 6 sude cymmor nPou3-
i=1

ge0erull uucen a,.

Pewmerme. neen (ialf _ (ia@) (iai).

i=1 i=1 =1
Ka3aﬂoc5 6bI, OCTAaJIOCh TOJIbKO <<paCKprTb CKOGKH».



n

2
[lpumep 1. 3anucamo soipasicerue (Z aZ) 8 sude cymmol. NPOU3-
i=1
ge0erull uucen a,.

Pewmerme. neen (ialf _ (ia@) (iai).

i=1 i=1 i=1
KasaJjioch Obl, 0cTas0Ch TOJNBKO «pacKpbiTh CKOOKKU». Ho aTomy npe-

MSTCTBYET TOT (DAKT, UTO UHJEKC ¢ B [€PBOH CyMMe M3MeHseTCsl He3a-
BUCHMO OT 3HAUEHHUS ITOU MepeMeHHOHW BO BTOpoH cymme. [1oaToMy MbI
CHauaJia NpoBeeM 3aMeHy IepeMeHHOH, 110 KOTOPOU MTPOU3BOJIUTCA CYM-
MUDPOBaHHUE, HATIpUMEpP, BO BTOPOHU CYMMe,



n 2
Mpumep 1. Sanucames sopascenue | Y a; | 6 sude cymmor nPou3-
ge0erull uucen a,.

pewenne. Heen (32a) = (1) ($5a.)

1=1

C nomolibto CBOHCTBA (Z ) (Z a,i)\), rne A= | > a; |, no-

JlyyaeM



. 2
[pumep 1. 3anucamo soipascenue | > a; | 6 sude cymmor npous-
i=1

ge0erull uucen a,.

n 2 n n
Peuwenue. lMmeem (Z ai) = (Z ai) (Z a@).
i=1 i=1 i=1
C nomolibto CBOHCTBA (Z ai) A= (Z a,i)\), rjae A = (Z a,j> , IO~



. 2
[pumep 1. 3anucamo soipascenue | > a; | 6 sude cymmor npous-
i=1

ge0erull uucen a,.

n 2 n n
Peuwenue. lMmeem (Z ai) = (Z ai) (Z a@).
i=1 i=1 i=1
C nomolibto CBOHCTBA (Z ai) A= (Z a,i)\), rjae A = (Z a,j> , IO~

JlyyaeM



. 2
[pumep 1. 3anucamo soipascenue | > a; | 6 sude cymmor npous-
i=1

ge0erull uucen a,.

n 2 n n
Pewenue. Mmeem (Z ai) = (Z ai) (Z a@).
i=1 i=1 i=1
C MoMOIIbI0 CBOUCTBA ( ai) A\ = (Z a,i)\), rae \ = (Z a,j> , TT0-

JlyyaeM



n 2

Mpumep 1. Sanucames sopascenue | Y a; | 6 sude cymmor nPou3-
i=1

ge0erull uucen a,.

n 2 n n
Pewenue. Imeem (Z ai) = (Z ai) (Z a@).
i=1 i=1 i=1
C noMolLbIo0 CBOUCTBA ( ai) A= (Z a,i)\), rae \ = (Z a,j> , TT0-
‘ :

1=

JlyyaeM



n

2

[lpumep 1. 3anucamo soipasicerue (Z aZ) 8 sude cymmol. NPOU3-
i=1

ge0erull uucen a,.

n n
Pewenue. Mmeem ) | > a;a;.

i=1j=1
[TpoBepka: ¢ 0HOI CTOPOHDI



n

2

[lpumep 1. 3anucamo soipasicerue (Z aZ) 8 sude cymmol. NPOU3-
i=1

ge0erull uucen a,.

n n
Pewenue. Mmeem ) | > a;a;.

i=1j=1
[TpoBepka: ¢ 0HOI CTOPOHDI

9 2

>a) -

1=1



n

2

[lpumep 1. 3anucamo soipasicerue (Z aZ) 8 sude cymmol. NPOU3-
i=1

ge0erull uucen a,.

n n
Pewenue. Mmeem ) | > a;a;.
i=1j=1
[TpoBepka: ¢ 0HOI CTOPOHDI
5 2

Zai = (a1 + as) (a1 + ag) =

1=1



n

2

[lpumep 1. 3anucamo soipasicerue (Z aZ) 8 sude cymmol. NPOU3-
i=1

ge0erull uucen a,.

n n
Pewenue. Mmeem ) | > a;a;.
=1 j=1
[IpoBepKa: ¢ 0HOI CTOPOHDI
5 2
g a; | = (a1 + az) (a1 + a2) = a1a; + a1as + asay + asas,
i=1



n

2

[lpumep 1. 3anucamo soipasicerue (Z aZ) 8 sude cymmol. NPOU3-
i=1

ge0erull uucen a,.

n n
Pewenue. Mmeem ) | > a;a;.
=1 j=1
[IpoBepKa: ¢ 0HOI CTOPOHDI
5 2
g a; | = (a1 + az) (a1 + a2) = a1a; + a1as + asay + asas,
i=1

C 1pyroi CTOPOHHI,



n

2

[lpumep 1. 3anucamo soipasicerue (Z aZ) 8 sude cymmol. NPOU3-
i=1

ge0erull uucen a,.

n n
Pewenue. Mmeem ) | > a;a;.
i=1j=1
[IpoBepka: c 0HOI CTOPOHDI
5 2
g a; | = (a1 + az) (a1 + a2) = a1a; + a1as + asay + asas,
i=1
C 1pyroi CTOPOHHI,
2 2

E E a;a; = a1a1 + a1 + a2a1 + asae,
i=1 j=1



n

2

[lpumep 1. 3anucamo soipasicerue (Z aZ) 8 sude cymmol. NPOU3-
i=1

ge0erull uucen a,.

n n
Pewenue. Mmeem ) | > a;a;.
i=1j=1
[IpoBepka: c 0HOI CTOPOHDI
5 2
g a; | = (a1 + az) (a1 + a2) = a1a; + a1as + asay + asas,
i=1
C 1pyroi CTOPOHHI,
2 2

E E a;a; = a1a1 + a1 + a2a1 + asae,
i=1 j=1

dbopmyJsia BbITOJIHSETCS,



n 2
Mpumep 1. Sanucames sopascenue | Y a; | 6 sude cymmor nPou3-
i=1
ge0erull uucen a,.

n n
Pewenue. Mmeem ) | > a;a;.

i=1j=1
[TpoBepka: nosyuusi, uto

9 2 2 9

E a; = E aiQy.

KoHeuHo, «CTONpOLIEHTHON rapaHTUK» Hallla TPOBepPKa He JIaeT, HO BCe-

TAKW Pe3yJibTaT MPOBEPKU CYILIECTBEHHO N00ABUJ HAM YBEPEHHOCTH B
CIIpaBeIJIMBOCTH MOJyUeHHOH (hOPMYJIbI.



ﬂpHMep 2. Hepecmasumb mecmamul SHAKU CYMMUPOBAHUA 8 B8bLpA -
n 2n—p

aHeeHul Yy, > by,
p=1 q=p

Pewienue.



ﬂpHMep 2. Hepecmasumb mecmamul SHAKU CYMMUPOBAHUA 8 B8bLpA -
n 2n—p

aHeeHul Yy, > by,
p=1 q=p

Pewenune. OTmMeTHM, UTO B YCJIOBUM 3TOH 3aJaud Mbl MPUMEHUJIH

KCJEHI™>, 06Hl€YHOTp€6HT€JIbeIfl B MaTeMmaTHke. FimeeTcsi B BHY, UTO
?2 7

Hal0 MPEACTaBUTh TO BbIpaXKeHHE B BUAE Y > by,, I UEro ciemy-

q=" p="
€T MOHSTh, KaKHe BbIpaxKeHHs1 HaJl0 MOCTaBUTL BMECTO 3HAKOB BoOIIpoca.

[TornpobyeM MoJyuHuTb HY?KHBIH OTBET, MePeXoJisl K s13bIKy rpauKH, CM.
puc.1.



q=2n-—1 X o e °

q=2n-—72 X X e

q=12n-—3 X X X ° °
q=n+2 X X X X ° °
q=n+1 X X X X X °
q=n X X X X X X
qg=n-—1 X X X X X )
qg=mn—2 X X X X ° °
q = X X X (] ° °
q= X X e (] °
q: X [ [ ] [
q17 p— 1 2 3 n—2 n—1 n

3Aecb CUMBOJIOM ® MOMeYeHbl «s14elikiy, oTBevatoLme Takum napam (p, q), 4To by, He asaiemcs
n 2n—p
cnaraeMblM CyMMbl Y > by, 11 CUMBONIOM X — «si4eiikiy, OTBeYatoLme Takum napam (p, q), 4To by,
p=1 gq=p
n 2n—p
ABALEMCS CNAraeMbIM CYMMbl » . > by,
p=1 q=p



q=2n—-1 X o @

q=2n-—2 X X e °

q=2n—3 X X X ° °
q=mn-+2 X X X X ° °
g=n-+1 X X X X X °
qg=n X X X X X X
qg=n—1 X X X X X °
q=n—2 X X X X ° °
q=3 X X X ° ° °
q=72 X X e ° ° °
qg=1 X o e ... °
ql p— 1 2 3 ... n—=2 n-1 n

Ecsin 3adukcupyeM 3HaueHue rnepeMeHHON ¢, TO MpH p, poberatoliem
BCe 3HauUeHus1 oT | 10 n, B 9TOH KAPTUHKE «BbIpeKeTcs1» cTpoka. CUMBO-
JIbl X B 9TOM CTPOKE 3aHUMAIOT CTOJIOLBI C HOMEPaMHU

eorlnog—mpul <q<n;



q=2n—-1 X o @

q=2n-—2 X X e °

q=2n—3 X X X ° °
q=mn-+2 X X X X ° °
g=n-+1 X X X X X °
qg=n X X X X X X
qg=n—1 X X X X X °
q=n—2 X X X X ° °
q=3 X X X ° ° °
q=72 X X e ° °
qg=1 X o e ... °
ql p— 1 2 3 ... n—=2 n-1 n

Ecsin 3adukcupyeM 3HaueHue rnepeMeHHON ¢, TO NpH p, npoberatouiem
BCe 3HAaueHus1 oT | 710 n, B 3TOH KapTHHKE «BbIpexKeTcs» cTpoka. CUMBO-
JIbl X B 3TOHM CTPOKE 3aHUMAIOT CTOJIOLbI C HOMEPAMHU

eorTlnog—mnpul <q<n;

eorTlno2n —g—npun+1<qg<2n—1.



Ecsin 3adukcrupyem 3HaueHHe nepeMeHHOH ¢, TO TIPU p, Tpoberatoiem
BCe 3HauUeHus1 oT | 10 n, B 9TOH KapTUHKE «BbIpeKeTcs1» cTpoka. CUMBO-
JIbl X B 3TOM CTPOKE 3aHUMAIOT CTOJIOLBI C HOMEPaMHU

eorlnog—mnpul <q<n;

eorTln02n —g—npun+1<qg<2n—1.
n 2n—p 2n—1 2n—q

CuiefioBatesibHO, UMeeM » . > by, = Z Z bpg + D D by

p=1 q=p q=1p=1 g=n+1 p=1



n 2n—p 2n—1 2n—q

ZZ%ZZZ%ﬁ Z prq-
p=1 q=p q=1p=1 q=n+1 p=
[IpoBepka: c onHOM CTOPOHBI

3 6-—p

2.2 b=

p=1 q=p



n 2n—p 2n—1 2n—q

Zszq Zszq+ Z prq
p=1 q=p q=1p= q=n+1 p=
HpOBepKa C OILHOI/I CTOPOHBI

3 6-—p

Z Z bpq bll + big + bi3 + by + b15)

p=1 q=p



n_2n—p 2n—1 2n—q

Zszq Zszq+ Z prq
p=1 q=p q=1p= q=n+1 p=
HpOBepKa C OILHOI/I CTOPOHBI

3 6-—p
Z Z bpq bll + D19 + D13+ b1y + b15) (bgg + bog + b24> +

p=1 q=p



n 2n—p 2n—1 2n—q

Zszq Zszq+ Z prq
p=1 q=p q=1p= q=n+1 p=
HpOBepKa C OILHOI/I CTOPOHBI

3 6-—p
Z Z bpq bll + big + bi3 + by + b15) (bgg + bog + b24> + b33.

p=1 q=p



n 2n—p 2n—1 2n—q

Zszq Zszq+ Z prq
p=1 q=p q=1p= q=n+1 p=
HpOBepKa C OILHOI/I CTOPOHBI

3 6-—p
Z Z bpq bll + big + bi3 + by + b15) (bgg + bog + b24> + b33.

p=1 q=p

C 1pyro# CTOPOHBI,

[\

3 5 2n—q

Zszq+z bpg =

qg=1 p=1 qg=4 p=1



n 2n—p 2n—1 2n—q

Zszq Zszq+ Z prq
p=1 q=p q=1p= q=n+1 p=
HpOBepKa C OILHOI/I CTOPOHBI

3 6-—p
Z Z bpq bll + big + bi3 + by + b15) (bgg + bog + b24> + b33.

p=1 q=p

C 1pyro# CTOPOHBI,

[\

5 2n—q

3 q
Zszq"‘z: bpq

qg=1 p=1 qg=4 p=1

= (b11 + (b12 + baa2) + (D13 + bag + b33)) T



n 2n—p 2n—1 2n—q

Zszq Zszq+ Z prq
p=1 q=p q=1p= q=n+1 p=
HpOBepKa C OILHOI/I CTOPOHBI

3 6-—p
Z Z bpq bll + big + bi3 + by + b15) (bgg + bog + b24> + b33.

p=1 q=p

C 1pyro# CTOPOHBI,

[\

5 2n—q

3 q
Zszq"‘z: bpq

qg=1 p=1 qg=4 p=1

= (511 + (b12 + ba2) + (b13 + bag + 533)) + ((514 + boy) + b15) :



n 2n—p 2n—1 2n—q

Zszq Zszq+ Z prq
p=1 q=p q=1p= q=n+1 p=
HpOBepKa C OILHOI/I CTOPOHBI

3 6-—p
Z Z bpq bll + big + bi3 + by + b15) (bgg + bog + b24> + b33.

p=1 q=p

C 1pyro# CTOPOHBI,

[\

5 2n—q

3 ¢
Z Z bpg + Z bpg =
¢=1 p=1 g=4 p=1
= (511 + (b12 + ba2) + (b13 + a3 + 533)) + ((bM +ba) + b15> :

3 6— q 5 2n—q
Takum o6Gpasom, paBeHCTBO Z bpg = Z Yobpg+ D D by neit-

p=1qg=p q=1p=1 q=4 p=1

CTBUTEJIbHO UMEET MECTO.



2n—1 2n—q

n 2n—p n q
Z Z bquZZ pq+ Z prq
p=1 g=p g=1p=1

g=n+1 p=
3 6— 3 q 5 2n-
[MpoBepka: Mbl 10Ka3aJ1, YTO PABEHCTBO 21 Z bpy = . 21 by, + 24 >
p=14=p g=1p= =4 p=

,[LQI‘/JICTBI/ITQJH)HO HUMeEET MECTO.
KaK W B IIpeAblAyLIEM ITPUMEPE OTMETUM, UTO TaKasd IMPOBEPKa HE JA€T
<<CTOHpOLL€HTHOﬁ rapaHTUH>», HO 3TO BCE K€ KJIyUllle, YEM HUUETO>.
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Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z
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Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:
3

(3 — 627) Z 2" =

n=1
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Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:

3 3 3
(3 . 6.172) Z 2”:132n — 23 . 2%56271 . 26 . 2nx2n+2’
n=1 n=1 n=1



3
Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:

3 3 3
(3 . 6.172) Z 2n$2n — 23 . 2%56271 . 26 . 2nx2n+2’
n=1 n=1 n=1

(3—6x) (22* + 4z* + 82°) =
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Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:

3 3 3
(3 . 6.172) Z 2n$2n — 23 . 2%56271 . 26 . 2nx2n+2’
n=1 n=1 n=1

(3—6z) (22* + 42" + 82°%) = 3-20°+3-42"+3-82°— 620" — 6-42°— 6-82°.



3
Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:

3 3 3
(3 . 6.172) Z 2n$2n — 23 . 2%56271 . 26 . 2nx2n+2’
n=1 n=1 n=1

(3—6z) (22* + 42" + 82°%) = 3-20°+3-42"+3-82°— 620" — 6-42°— 6-82°.
HanpammBaercs npuBecTd nomoOHble ujeHbl. [y 3TOro B cymme

36 - 22?2 nepeiiieM K MHIEKCY CyMMHPOBAHHS m = 1 + 1, OJIyu4uM
n=1

4
ST 3. 2mp*™ Mmeem
m=2



3
Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:

3 3 3
(3 . 6.172) Z 2n$2n — 23 . 2%56271 . 26 . 2nx2n+2’
n=1 n=1 n=1

(3—6z) (22* + 42" + 82°%) = 3-20°+3-42"+3-82°— 620" — 6-42°— 6-82°.

3
(3—627) ) 2"2” =
n=1



3
Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:

3 3 3
(3 . 6.172) Z 2n$2n — 23 . 2%56271 . 26 . 2nx2n+2’
n=1 n=1 n=1

(3—6z) (22* + 42" + 82°%) = 3-20°+3-42"+3-82°— 620" — 6-42°— 6-82°.

3 3 4
(3_6332) Z 2n$2n _ Z 32nx2n_z B.mezm _
n=1 n=1 -



3
Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:

3 3 3
(3 . 6.172) Z 2n$2n — 23 . 2%56271 . 26 . 2nx2n+2’
n=1 n=1 n=1

(3—6z) (22* + 42" + 82°%) = 3-20°+3-42"+3-82°— 620" — 6-42°— 6-82°.

3 3 4 3 4
(3—63}2) Z M 21 Z 3.2”51;2”_2 3.9M p2m Z 3.2kx2k_z 3.9k .2k
n=1 n=1 m=2 k=1 =9



3
Mpumep 3. ¥Ynpocmume soipascenue (3 — 6z%) Z

Pewenue. «Packpoem cKOOKUY:

3 3 3
(3 . 6.172) Z 2n$2n — 23 . 2%56271 . 26 . 2nx2n+2’
n=1 n=1 n=1

(3—6z) (22* + 42" + 82°%) = 3-20°+3-42"+3-82°— 620" — 6-42°— 6-82°.
3 3 4 3 4
(3=627) ) 2"a™ =) 32" 32" =) 328 -) "3.207
n=1 n=1 m=2 k=1 k=2

3 3
— 3.2l ¢ Z 3. 9kg2k _ Z 3.9kp2k 3. 04024 _ ga2 _ 488,
k=2 k=2



3anaHus
IJ51 CAaMOCTOSITEJbHOTO
BbINNOJHEHUS



3a)1aqa II.1. (OtBet npuBeeH Ha ¢Tp.95.) HpOBepre HEIOCPEACTBEHHbLIM
BbIUMCJIEHUEM (TTepexo/isl OT 3aMUCH C TTOMOILIbIO CUMBOJIa CYMMUPOBaHHUS
K 0ObIUHO# 3aMUCH ) CTIPABEIJIMBOCTD daopMlebl
3 3

Z Lp Z Ypq = Z Z TpYpq-

q=1 p=2



3a)1aqa I11.2. (OtBet npuBeneH Ha ¢Tp.99.) HpOBepre HEMOCPEACTBEHHBIM
BbIYUCJIEHHEM PABEHCTBA

3 4

i(i+2)=> (i-D@E+1)=> (j°-1).

i=0 i=1 j=1



3a)1aqa I11.3. (OtBet npuBeneH Ha cTp.103.) HpOBepre HEMOCPEACTBEHHBIM
3 6

BbIUHCJICHUEM, BbITIOJIHACTCHA JIM PABEHCTBO E (271)2$ E m2. CKOJIbKO

n=1 m=2
cJlaraeMbiX B JIEBOH U MIPABOK YacTsX 3TOH (PopMyJibl?



3a)1aqa 111.4. (OrBet npusenen Ha ctp.107.) 3arnuimre ¢ [TOMOLIBLIO CUMBOJIA
CYMMHUPOBAHHST BbIPpA2KEHHU S

1+3+5+7+9, a4—ag+ ay— a;+ ap, 1—|—24—|—39—|-416-



3a)1aqa I11.5. (Orset npuBeneH Ha ctp.111.) HepeCTaBbTe MeCTaMHU CUMBO-

4 4
JIbl CYMMUPOBAHUSA Z Zz(] + 1). IIpoBepbTe NMpaBUILHOCTL Pe3YJib-

i=1 j=i
TaTa HeMmoCPEJACTBEHHBIM BbIUYMCJICHUEM.



3anaua Il1.6. (Omser npusenennacrp.116.)  [lepecTaBbTe MecTaMu CUMBOJIbI
3 p+3

CYMMHUPOBaAHHUsI B BbIpaKe€HUH E E tpq.
p=1 q=p



OTtBeTbl M pelleHUs



Pewmenue 3anaum 1.

3anaua 1. [lpoBepbTe HEMoCpPeCTBEHHBIM BbIUMCIEHHEM (TTEPEXO/Is OT 3aMUCH € TOMOLIBI0 CHMBOJIA
CYMMHPOBaHHS K 0ObIUHON 3aMUCH ) CIIPaBeJIUBOCTb (hOPMYJIb

3 3 3
przypq = szpypq'



3anaua 1. [IpoBepbTe HenmocpeaCTBEHHBIM BbIUUCJIEHHEM (MIEpexo/is OT 3alUCH € OMOLIbI0 CHMBOJIA
CYMMHPOBaHHS K 0OBIUHON 3aMUCH ) CITPaBeIJIUBOCTb (DOPMYJIb

3 3 3
przypq = szpypq'

OTtser.

3
Z Tp Z Ypg = T2 (Y21 + Yoo + Y23) + @3 (Y31 + Y32 + Y33)
p=2 q=1



3anaua 1. [IpoBepbTe HenmocpeaCTBEHHBIM BbIUUCJIEHHEM (MIEpexo/is OT 3alUCH € OMOLIbI0 CHMBOJIA
CYMMHPOBaHHS K 0OBIUHON 3aMUCH ) CITPaBeIJIUBOCTb (DOPMYJIb

3 3 3
przypq = szpypq'

OTtser.

3
Z Tp Z Ypg = T2 (Y21 + Yoo + Y23) + @3 (Y31 + Y32 + Y33)
p=2 q=1

3 3

Z Z TpYpg = T2Y21 + T3Y31 + T2Y22 + T3Y32 + T2Y23 + T3Y33.
q=1 p=2



3anaua 1. [IpoBepbTe HenmocpeaCTBEHHBIM BbIUUCJIEHHEM (MIEpexo/is OT 3alUCH € OMOLIbI0 CHMBOJIA
CYMMHPOBaHHS K 0OBIUHON 3aMUCH ) CITPaBeIJIUBOCTb (DOPMYJIb

3 3 3 3
przypq = szpypq'

OTtser.

3
Z Tp Z Ypg = T2 (Y21 + Yoo + Y23) + @3 (Y31 + Y32 + Y33)
p=2 q=1

3 3
Z Z TpYpg = T2Y21 + T3Y31 + T2Y22 + T3Y32 + T2Y23 + T3Y33.
q=1 p=2

Tenepb JOKa3bIBaeMoO€ paBeHCTBO CJACAYET U3 OUEBUAHOIO paBEHCTBA

T (Y21 + Yoo + Yo3) + @3 (Y31 + Y32 + Ys3) = TaYo1 + Tays1 + TaYoo + T3Ys2 + ToYes + T3yss.



Pewmenue 3anaum 2.

3anaua 2. TlpoBepbTe HermocpeaCTBEHHbIM BbIUMCIEHHEM PABEHCTBA

3
Zzz—{—? Zz—l )i+ 1)

=0 =1 7j=1

M%

]—1.



3anaua 2. [IpoBepbTe HeNMocpeCTBEHHBIM BBIUHCJIEHHEM PABEHCTBA

4

Y oi(i+2)=> (i-Di+1)=> (j*-1).

i=0 i=1 j=1

OTtBer.

3
D i(i+2)=00+2)+1(1+2)+2(2+2) +3(2+3) =3+8+15 =26,
=0



3anaua 2. [IpoBepbTe HeNMocpeCTBEHHBIM BBIUHCJIEHHEM PABEHCTBA

Y oi(i+2)=> (i-Di+1)=> (j*-1).

i=0 i=1 j=1

OTtBer.

3
D i(i+2)=00+2)+1(1+2)+2(2+2) +3(2+3) =3+8+15 =26,
=0

-1+ =1-DA+)+2-)2+1)+B-1)B+1)+(A—1)(4+1) =3+8+15 =26,



3anaua 2. [IpoBepbTe HeNMocpeCTBEHHBIM BBIUHCJIEHHEM PABEHCTBA

Y oi(i+2)=> (i-Di+1)=> (j*-1).

i=0 i=1 j=1

OTtBer.

3
D i(i+2)=00+2)+1(1+2)+2(2+2) +3(2+3) =3+8+15 =26,
=0

-1+ =1-DA+)+2-)2+1)+B-1)B+1)+(A—1)(4+1) =3+8+15 =26,

P =(P-1)+(22-1)+(3-1)+(4*-1)=0+3+8+15=26

j=1



Pewmienue 3anaum 3.

3anaqa 3. HpOBepre HEMoCcpeaACTBEHHbIM BbIYHCJIEHHEM, BbITIOJTHACTCH JIN PaBEHCTBO
3 6

E (2n)2% g m?. CKOJILKO cJlaraeMblX B J1eBOF U NPaBOil uacTsiX 3Tl GopMyJibl?

n=1 m=2



3anaqa 3. HpOBepre HEMOCPEeACTBCHHBIM BbIYHCJICHHEM, BbIITOJIHAETCHA JIN PaBEHCTBO
3 6

E (271)2%l E m?. CKOJILKO cJlaraeMbIX B J1eBOF U PABOil yacTsX 3Tk GopMyJIbl?
n=1 m=2

OtBeTr. PaBeHCTBO He BBIMOJIHSETCS:



3anaqa 3. HpOBepre HEMOCPEeACTBCHHBIM BbIYHCJICHHEM, BbIITOJIHAETCHA JIN PaBEHCTBO
3 6

E (271)2%l E m?. CKOJILKO cJlaraeMbIX B J1eBOF U PABOil yacTsX 3Tk GopMyJIbl?
n=1 m=2

OtBet. PaBeHCTBO He BbIMOJHSIETCS:

D (2n)*=(2-1)°+(2-2)+(2-3)° =4+ 16+ 36 = 56

n=1

(BCEro TpH cJaraembix ), HO



3anaqa 3. HpOBepre HEMOCPEeACTBCHHBIM BbIYHCJICHHEM, BbIITOJIHAETCHA JIN PaBEHCTBO
3 6

E (271)2%l E m?. CKOJILKO cJlaraeMbIX B J1eBOF U PABOil yacTsX 3Tk GopMyJIbl?

n=1 m=2

OtBet. PaBeHCTBO He BbIMOJHSIETCS:

> (2n)?

n=1

(2-1)2+(2-2)2*+(2-3)*=4+16+36 = 56

(BCEro TpH cJaraembix ), HO

6
Zm2:22+32+42+52+62=4—|—9+16+25+36=90
m=2

(BCero 5 cjaraembix).



Pewmenue 3anaum 4.

3anaqa 4. 3anuuure ¢ [TOMOUIbIO CHMBOJIa CYMMHUPOBaHHs1 BbIpaKeHU A

14+34+54+7+9, as—ag+as—a; +ag, 142143441



3anaua 4. 3anuuinTe ¢ MNOMOLLbIO CUMBOJIA CYMMHPOBAHHUS BbIpazKeHHUs!

143454749, as—as+ay—a +ag, 1+2%+3%+41,

OTtser.
4 5

14+345+7+9=) 2n+1)=> (2n—1),

n=0 n=1



3anaua 4. 3anuuinTe ¢ MNOMOLLbIO CUMBOJIA CYMMHPOBAHHUS BbIpazKeHHUs!

143454749, as—as+ay—a +ag, 1+2%+3%+41,

OTtser.
4 5

14+345+7+9=) 2n+1)=> (2n—1),

n=0 n=1

4
a4 — Qa3+ ag — ay + ag = E A4—p,
0



3anaua 4. 3anuuinTe ¢ MNOMOLLbIO CUMBOJIA CYMMHPOBAHHUS BbIpazKeHHUs!

143454749, as—as+ay—a +ag, 1+2%+3%+41,

OTtser.
4 5

14+345+7+9=) 2n+1)=> (2n—1),

n=0 n=1

4
a4 — Qa3+ ag — ay + ag = E A4—p,
0

4
14244394416 = me2.
m=1



Pewienue 3anaum 5.

3anaua 5. IlepecraBbTe MecTaMu CUMBOJIbI CyMMHPOBAHMUS E E i(j 4+ 1). IlpoBepbre npaBuJib-
i=1 j=i
HOCTb pe3yJibTaTa HeMmoCPeACTBEHHBIM BbIUMCIEHHEM.



4 4

3anaua 5. [lepecTaBbTe MecTaMu CHMBOJIBI CYMMHPOBAHUS ZZZ(] + 1). I1poBepbTe NMpaBuIIb-

i=1 j=i
HOCTb pe3yJ/ibTaTa HeloCPEJACTBEHHBIM BIUHC/ICHHEM.

OrBet. Ha a3bike rpaduku (x o3Hauaert, uto i(j + 1) ABJIsSETCS cjaraeMblM 3TOH CyMMbl, ® — 03Ha-
j\i|[1 2 3 4
1

yaer, 4to i(j + 1) He sIBJISIeTCS C/1araeMbIM STOH CyMMBbl ):

e o o X
e @ X X
e X X X
X X X X

2
3
4



4

3anaua 5. [lepecTaBbTe MecTaMu CHMBOJIBI CYMMHPOBAHUS ZZZ(] + 1). I1poBepbTe NMpaBuIIb-

i=1 j=i

HOCTb pe3yJibTaTa HEMMOCPEACTBECHHBIM BbIYHCJICHUEM.

OrBet. Ha s3bike rpaduku (X o3Hauaet, uto i(j + 1) ABJISETCS caraeMblM STOH CyMMbl, ® — 03Ha-

j\i|[1 2 3 4

1 | x x x X

yaet, uto i(j + 1) He sIBJsieTCS cJlaraeMbIM 9TOH CyMMbI): 2 | ¢ X X X
3 e o X X

4 e o o X

. CqieoBartesibHO,



4 4

3anaua 5. [lepecTaBbTe MecTaMu CHMBOJIBI CYMMHPOBAHUS E E i(j 4+ 1). TIpoBepbTe npaBu/Ib-
i=1 j=i
HOCTb pe3yJ/ibTaTa HeMoCPeICTBEHHbIM BbIUMCJIEHHEM.

OrBet. Ha s3bike rpaduku (X o3Hauaet, uto i(j + 1) ABJISETCS caraeMblM STOH CyMMbl, ® — 03Ha-

j\i|[1 2 3 4
1 | x x x X
yaet, uto i(j + 1) He sIBJIsieTCs cJlaraeMbIM 3TOH cyMMbl): 2 | @ X X X . CJiefioBaTesbHO,
3 e o X X
4 e o o X

ZZi(j+1)=ZZzy+1.

i=1 j=i j=1 i=1

B camowm neJte,

~ . ——

4 4
ZZi(j—l—l) =1-(2+43+445)+2-3+4+5)+3- (4+5)+4-
=1 j=i j:fg,gA j=2,3,4 j=3,4

.
| € ot
S



4 4
3anaua 5. [lepecTaBbTe MecTaMu CHMBOJIBI CYMMHPOBAHUS ZZZ(] + 1). I1poBepbTe NMpaBuIIb-

i=1 j=i
HOCTb pe3yJ/ibTaTa HeloCPEJACTBEHHBIM BIUHC/ICHHEM.

OrBet. Ha s3bike rpaduku (X o3Hauaet, uto i(j + 1) ABJISETCS caraeMblM STOH CyMMbl, ® — 03Ha-

j\i|l 2 3 4
1 | x x x X
yaet, uto i(j + 1) He sIBJIsieTCs cJlaraeMbIM 3TOH cyMMbl): 2 | @ X X X . CJiefioBaTesbHO,
3 e e X X
4 e o e X
4 4 4
)S)IIERIED 9) SUTREH
i=1 j=i j=1 i=1
B camowm neJte,
4 4
SN i +1)=1-(2+3+4+5)+2- (3+4+5)+3- (4+5)+4- 5_ =85,
i=1 j—i N —— — g
J j=1,2,3,4 j=2,3,4 =34 j=4

4
Y i+ =1 2+ (142 3+ (14+24+3) 4+ (142+3+4)5=85

i=1,2 i=1,2,3 i=1,2,3.4




Pewmienue 3anaum 6.

3apaua 6. HepeCTaBbTe MeCTaMu CUMBOJIbI CYMMUPOBaHUS B BbIpa>KeHHU E g tpq.
p=1 q¢=p



3 pt+3
3anaua 6. [lepecTaBbTe MeCTaMU CUMBOJIbI CYMMUPOBAHHS B BbIPAaXKEHHH E E tpg-
p=1 q=p
OtBer. Ha a3sbike rpacuku (X 03HAUaeT, uTo t,, ABJsAETCS claraeMblM 3TOH CyMMbl, ® — 03HAYaeT,
uTO t,, HE SIBJISETCS C/1araeMbIM 3TOH CyMMbl):



3 pt+3
3aﬂaqa 6. HepeCTaBbTe MeCTaMH CUMBOJIbI CYMMHWPOBAHHUS B BhIparKeHHUH E E tpq.

p=1 gq=p
OtBer. Ha si3bike rpaduku (X 03HauaeT, uTo t,, ABJSETCS cjlaraeMblM 9TOH CyMMbl, ® — 03HAYaeT,

¢\w|1 2 3

1 | X e o

2 | X X e

UTO tpe HE SIBJIACTCS CJIaraeMbIM 3TOH CyMMbI): 3 | X X X
4 | x x X

5 | @ x X

6 | o X




3 pt+3
3aﬂaqa 6. HepeCTaBbTe MeCTaMH CUMBOJIbI CYMMHWPOBAHHUS B BhIparKeHHUH E E tpq.

p=1 gq=p
OtBer. Ha si3bike rpaduku (X 03HauaeT, uTo t,, ABJSETCS cjlaraeMblM 9TOH CyMMbl, ® — 03HAYaeT,
g\p|1 2 3
1 | X e o
2 | X X e
uTo t,, He BJIAETCA C/1araeMblM 3TOH cyMMbl): 3 | X X x .Ilostomy
4 | X X X
5 | @ x X
6 | o X

3 p+3 q 6 3

)BT 3) SIS S SE

p=1 q=p g=1 p=1 q=4 p=q¢—3



Cnacub6o

3a
BHUMAaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
cauthbl: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepHyTbcCsl K CIUCKY Npe3eHTauun?
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