[evVNTPIEC ZUVAPTNOEIC

A1daokovTec: . AppaTtn, A. POTAKNG
EnmipeAeia diapaveiov: A. POTAKNG

>X0AN HAeKTpoAOYWV MNxavikmv
Kal Mnyxavikwv YNoAoyioTwyv

EBvikO MeToOB10 MoAuTexVEio




Avanapaortacn AKoAouBiwv

O 0O 0O O

O O O

AxoAouBia: apiOunTtikn ocuvaptnon Ke nedio opiguou 1o N.

Me yeviko () «KA€I0TO») TUMNO a,: N-00TOG OPOG CUVAPTHOEI N.
Kwdikonoinon o€ duvapooslpd piac (npaypaTikne) peTtaBAnTne X.
FevvATpia ZuvapTnon (I'Z) A(x) akoAouBiac a: A(z) = 320 , a,z"
B >uvTeAeOTNG Tou X" avTIOTOIXEI O€ N-00TO OPO akoAoubiag a.

B EniAcyoupe didoTnUa TIHWV X WOTE O€Ipd va OouykAivel (navra!l).

B 'Etol Bswpoupe O0TI A(X) ansipa napaywyioiun (avaAuTikn).
Napaywyiloupe/oAokAnpwvouue TNV A(X) wcC nenepacpevo abpoloua.

KaBe akoAouBia a avTioTolixei o€ povadikn Mz A(x).

S A(x) avTioToixei oe povadikf akohouBia: a, = (1/n!)A™(0)
MEeTaAOoXNMATIOPOC KAl «AAYERPIKOC» XEIPIOWOG AKOAOUBIWV Kal
eniAuon Twv NPoBANNATWY NOU KWOIKOMOIoUV.
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NapadeiyuaTa

O T[IZakoAouBiacl,1,1,1, ....:1/(1-x)
O TIX akoAouBiaga, =b A" : b/(1 - Ax)
O TIZ yia nenepacpevec akoAoubiec (unoAoinol 6pol BewpouvTal 0).

B > akoAoubiac 0,0, 1, 2, 3,4, 5: x2 + 2x3 + 3x% + 4x> + 5x°
B X akohouBiag a, = C(n, k): (1 +2)
O TIX akoAoubBiaga, = n+1 :

T 00 / 0o ! 1 0o 00
— n<:> = n = n_lz n
T T;]a: (1—3:) (HEZ:Ox ) & =27 2::0121: nzz:o(n—kl)x

B > akohoubiag B, =n: B(z) =z/(1 — z)?
O AkoAouBia nou avTtigToixei o X A(x) = 5/(1 - 4x): a, = 5 4n
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NapadeiyuaTa

O AkoAouBia avTtioToixei o 'Z A(x) = 1/(1+x);
B [evIKEUPEVO DUWVUNIKO avanTuypa (oTav n dgv €ival QUOIKOC):

(1+x)n:1+§:n(n—1)...(n—k—l—1)wk

k=1 k!
B 1 2 (n+k—1
B EidikoTEPA, AV N QUOIKOC: W === Z ( k )xk
k=1

B AnAadn n 1/(1-x)" €ival n I'Z yia ouvduaopouc k ano n avTikeigeva
hue enavaAnyn (f diavopn k idiwv avTIKEIMEVWY O n J1dK. UNOdOXEC).

O Me Baon yevikeupevo OUWVUNIKO avanTuyua,

1 Jlr —=1+ e o Elok+Doe_ gy g(—l)kwk

B ApanlZA(x) = 1/(1+x) avTigToixei oTnv akoAouBia a, = (-1)"

k=1
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Mpa&eic AkoAouBiwv

O [pda&eic yeTa&u akoAoubiwv:
m  AiaBabuion pe ouvrteheom ¢ (car), = cay,
B [pappikdg ouvduaopoc: (ca + df3), = ca, + df,

B Acfid oAiobnon kata k Beosic: {0

(S*a),, = yon=20,...,k—1

O YO N>k

ApioTepr) oAioBnon kata k Bgceig: (S~ *a), = anik

AkoAouBia PEPIKWV ABPOIOHATWV: Yn = D p—o Ok

AkoAouBia CUPINANPWHATIKWV HEPIKWV ABPOIOUATWV: 0, = D oo Ol
EuBcia diagopa: (Aat), = api1 — oy

AvaoTpo®n diagopa (oAioB. eubeiag 1 8¢on degia): (Va), = a, — a1
SUVENEN: (a* B)n = > 5o WPk
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Baoikec IdI0TNTEC

O T[pappikn 1816TNTA:
B H akoAouBia ca + dB &xel I'Z Tnv c A(x) + d B(x).

" AT 11%;5;%22 = 1_14$ + 1_92$ €xeL axolovBia v 4" + 9 - 27
9—47 5 4 . .
= HI2 1—10w+§1$2 = 13z T 1o75 EXEL oxolovBia v 5-3" +4 - 7"

O Idi16TnTa oAioBnonc:
B H akoAouBia Ska EXEI > Tnv xk A(x), aq:ou

Zanw ZOw —I-Zan e

m [.x.0,0, 0,0, 1, 1, 1,1, ... sxa FZ Tnv x4/(1 X)
0,0,1,2,4, .. 22 xel 'Z Tnv x2/(1-2x)

B H akolouBia S*a éxel IS Tnv x_k( () =S Loy

B [1l.x. n akoAouBia a, = 2"*3 gxel ['Z Thv

—3[— —1-2z—4s% = 2
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Baoikec IdI0TNTEC

O MeplkwVv aOpOoIOPATWV: Vn = 2 pg Ok
B [lapatnpoupe OTI A, = YV, — Y1
B Apa A(x) = T(x) - xI'(x) = IN'(x) = A(x) / (1-x).
m [l.x.y, = n+1 €ival akoAouBia pepikwv abpoiopdTtwv TnG a, = 1.
O Apa exel I'Z Tnv IF(x) = 1/(1-x)2
® [oia givain 'z Tng B, = n(n+1)/2;
O H B, anoteAei 6e€ia oAioBnon kata 1 Beon TnG akoAoubiag
HEPIKWV aBpoIouaTwV TNG Y.
O Apa éxel ' tTnv B(x) = x/(1-x)3
O ZuvehiEn a*B exel 'Z Tnv A(x) B(x).
B O ouvTteAeoTig Tou X" aTo A(x) B(x) gival (ax B)n = > 7 o 0Bk
® [oia givai n FZ Tng akoAoubiag a, = > p_, 32" F
O Ano 1010TnTa ouveAigng, A(x) = 1/[(1-3x)(1-2x)]
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Baoikec IdI0TNTEC

O Id16TnTa TnG KAipakag:
B H akoAouBia y, = na, €xel Mz TI’]V F(x) = x A’(x), apou

(o) oo

I'z)=zA'(z) =z ) (a,z") ==z Znana} = Z(nan)x”

1 r
B H akohoubBia d, = q, /(n+1) éxel = Tnv A(z) = —/ A(z)dz
L Jo

oo

1 a: n n n n
A(m):E/o Z/ anZdz__Zn—kle:Zn(:—lx

n—0
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NapadeiyuaTa

O Noia €ival n 'Z Tng akoAoubiag B = ca + d;
B B(xX) =cAX) + d/(1-x)

O [oia eival n ' TnG akoAouBiag B, = c" a
B B(x) = A(cx)

O [Moia €ival n akoAouBia pe Mz Tnv A(x) = 4x + 2/(1-3x) ;
m ag,=2,a0,=10,a0,=23",vyian = 2.

O [Mola €ival n akoAouBia pe Mz Tnv A(x) = 2/(1 - 4x2) ;
B AvdAuon oe kKAdopaTa: A(x) = 1/(1-2x) + 1/(1+2x)
m  AkoAoubBia a, = 2" + (=2)"

O Moia sival n akohouBia pe F'X Tnv A(z) = (12f:";;(‘lifw_)(lf‘f;;)2

1 + i 1 2
14z 143z 1—2z (1—2x)2

B AkoAouBiaa, = (-1)"+ (-3)" - 2" - (n+1)2"*+1

n 1

B AvaAuon oe khaopata: A(z) =
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Eqpappoyeg

O ... Twv I'Z €ival NOAAEC KAl ONUAVTIKEG. MeTa&U AAAWV:
B YnoAoyIiopocC abpoliouaTwy.
B EniAuon npoBAnuatwyv ouvduacoTIKNAG.
B EniAuon avadpouikwVv EEICWOEWV.

O MeBodoAoyia eniAuonc npoBANNATWYV:

B Ailatunwon Pe Baon pia akoAouBia (n ouvduaopo akoAouBiwv) woTe
0 «KAEIOTOC» TUMOG YIa TOV N-00TO 0po va divel Tn Auon.

B YnoAoyiopocg TnG 'Z Tng akoAouBiacg (pe Baon 1010TNTeG M'Y).
B Avantuypa 'Z kai unoAoyiopoc EKpPaAcnc yia N-o0To Opo.

O YnoAoyiopodg aBpoiopatog 37, 3F2n—F
B [ avTioToixng akoAoubBiag a sival n A(x) = 1/[(1-3x)(1-2x)]
B AvdaAuon oe kKAdaopaTa: A(x) = 3/(1-3x) - 2/(1-2x)
B Afpoioya = g, = 30+l — 2n+l
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YnoAoyiopoc ABpolouaTtwy

O YnoAoyiopdg aBpoiopatog S 7 k?

O Opoiwg va unoAoyioBei To dBpoiopa >y &

AkoAouBia a, = n €xel F'Z Tnv A(x) = x/(1-x)?

I010TNTa KAipakag: B, = n? gxel I'Z Tnv B(x) = x(1+x)/(1-x)3
ABpolopa avTioTolXEi oTnV akoAouBia pepikwv aBpoloPaTwV TNC
akoAouBiac B, n onoia €xel 'z Tnv MN(x) = x(1+x)/(1-x)4

— [4+k—1 = (k+3
Xpnomonmoops(1—x)_4=1+z< = )w’“=1 Z( )’“

k=1 k=
.. Kal EXOUWE: m_;< 3 )m o m_§< 3 )m
1 2 2 = 1
ABporono— (n;}l— )-I—(n;_ ):(n—l— )6(n-l— n

3
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NpoBANuATa ZuvOudoTIKNC

O 2uvnOeig ['Z xpnoipgonoioUuvTal yia TNV kwdikonoinon kai eniAuon
npoBANUATWY CUVOUAOH®V.

B [la kaBe avTiKEipevo A, KwOIKOMOIOUNE OToV €KOETN TNC NETABANTAC X
NOOEC (POPEC NMNOPOUHE VA TO EMIAEEOULE.

O 14+Xx+x2+x3+...+xP: ynopoupe va emAeEoupe ToA 0, 1, ..., p
popéEC (pnopei ansipo adpoiopa).

O e autn Tn @aon KwdikonolouvTadl ol NEPIOPICUOI.

O AnapiBunTnc yia (emiAoyEG) avTIKEIPEVOU A.

B AnapiOunTec via d1a@opeTika avTikeipyeva noAAanAaaoialovTal
(kavovac yivouévou) kai divouv 2 yia ouvduaopouc ano n
aVvTIKEIPEVA.

B O guvteAeoTnc Tou Xk otn FZ avTioToIxXEl oTov #ouvduaopwy k
ano n avTikeigeva (unod Touc NEPIOPIOKOUC NOU £XOUME BEoel).

B H Iz kwoikonolei 0Aa Ta evOeXOUEVA TOU NEIPAPATOC Kal
#TPONWV VA NPOKUWEI KABE evOEXOUEVO.
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NapadeiyuaTa

O

>uvOudouoi anod n avTIKEIHeEVa XwpPic enavainyeic:

B AnapiBunTtnc yia Kabe avTikeipevo: 1+x

B X (1+x)". ZuvteAeomng xk = C(n, k).

>uvOuaopoi and n avTIKEIPEVA UE ANEPIOPIOTEG ENAVAANWEIC:

B AnapiOunTnc via Kkabe avTikeipyevo: 1+x+x2+x3+... = 1/(1-x)

B X 1/(1-x)". ZuvteAeoTc xX = C(n+k-1, k).

>uvOuaouoi anod n avTIKEIYEVA YE ANEPIOPIOTEC ENAVAANWEIC WOTE
KGBe avTIKeipevo va eniAeyei TouAaxioTov 1 @popa:

B AnapiBunTnc yia KABe avTIKEINEVO: X+Xx2+Xx3+... = x/(1-X)

B > x"/(1-x)". ZuvteAeoTnc xk = C(k-1, n-1).
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NapadeiyuaTa

O #AUoewv g&iowong z,+z,+z;+z, = 30 OTOUG QPUOIKOUG AV
z, apTiog, BeTIKOG < 10, z, nepiITTog < 11,3 <2z, < 10,0 <z, < 15.
B AX)=(X2+x*+...+x10) (x+x3+...+x1) (x3+x4+...+x10) (1 +x+Xx2+...+x1°)
B ZnToupevo diveral ano ouvTteAeoTtn x3° nou eival 185.
B O oguvteAeoTrng Tou x30 otnv A(x) d&v TauTieTal JE QUTOV OTNV

A'(X)=(X2+HX3 X0+, ) (X3 +x2+.. ) S+ x4+ x2+. ) (1 +x+x2+Xx3+...)

O Képparta 20 AenTtwv, 50 Aentwyv, 1 eupw Kal 2 EUpw.
>uvOuaouoi He ouvoAlkn a&ia N eupw WOTE TOUAAXIOTOV €va KEPHA
and kabe eidoc.
B KwdikonoloUpe oTov ekBETN TNV a&ia Twv KepPaTwy (0 AenTa).
B A(X) = (x204+x3404 ) (x204+x1004 ) (x1004x2004 ) (x2004x4004 )
B To {nToupevo diveTal and Tov CUVTEAECDTN Tou x100n
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NapadeiyuaTa

O #0lavopwyv 2n+1 idiwv NNaAwv o€ 3 JIAKEKPIPEVEC UNODOXEC
WOTE KABe unodoxn va €xel < n PNAAEC.
B HTZeival A(x) = (1+x+x2+...+x")3 = (1-x"*+1)3/(1-x)3
B To {nToupevo diveTal and ToV CUVTEAEDTN Tou x2"+1
B Me npaéeic:

1
— n+1 2n+2 3n+3
Alz) =(1—-32""" + 3z —z )—(1 — o)
—(1—=3 n+1 3 2n+2 _ _.3n+3 1 k
( " 4 3z ") | 1+ kél 5 |2

B O oguvteAeoTng Tou x2"*1 gival

(2n2—|—3) _3(n42rz) :w
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NapadeiyuaTa

O TIZ vyiaTn diavoun 20 papkadopwy, 6 pavpwy, 10 npacivwv, Kal
4 KOKKIVWYV, O 2 KabnynTec woTe KaBe kabnyntng va naper 10
napkadopouc kal TouAaxioTtov 1 ano kabes xpwuda.

B Aiavopn orov 1° kaBnyntn (cUp@wWva Pe Neplopiopouc) kabopilel Ti
0a napel o 2° kabnynTnc Pe povadikd Tpono.

B Apkei va diatunwooupe Tn 2 yia Tov 1° kabnynth.

B (XEX2HEX3HXHXO) (X X2+ X)) (X+ X2+ X3)

B To {nToupevo diveral and Tov cguvTeAeoTn Tou x10 nou eivar 15.
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NapadeiyuaTa

O 100 (un diakekpigevol) eniBaTec kaTeBaivouv o€ 4
(OlOKEKPIYEVEC) OTAOEIC. [evvnTpIa ZuvapTnon OTav:

O Agv undapxouv NEPIOPICHOI.
B #akepaiov AUCEwWV TNG z,+2Z,+25+2, = 100 pe z4, 2,, z5, 2, = 0.
B (1+x+x2+x3+.)4 = 1/(1 - x)4
B ZnToupevo Oiveral anod ouvTteAeoTtn x1% nou eival C(103, 3)

O #emB. 30 oraon = #enPB. 2" oraon = #enmB. 11 oTaon.
B [lpenel z, = z;+K, K = 0, KAl z; = Z,+A = z;+K+A, A = 0.
B #akepaiov AUoewv TNG 3z;+2k+A+z, = 100 pe z;, K, A, z, = 0.
B (153404 X)) (1 +x2+Xx*+... +x100) (1 +x+Xx2+...+x100)2
B ZnToupevo diveral and cuvTteAeoTtn x1% nou eival 30787
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EkBeTIKEC [EVVNTPIEC ZUVAPTNOEIC

O ... yia npoBAnuaTa d1aTa&ewy.
B AIGKEKPINEVA AQVTIKEIJEVA O OIAKEKPIPEVEC BEDEIC.

B AvalnTOUHPE TOV OUVTEAECDTH TOV OUVTEAEOTN TOU XK/K!
(ouoiaoTika noAAanAacialoupe Tov GUVTEAEDTH Tou XK pe k)

B AauBdavoupe unown dIATAEEIC OTOV OXNUATIONO TWV AnapibpunTwy.
O Aiata&eic k avTikeigevwy ano n Xwpic enavainyn.

B P(n, k) = C(n, k) x k!

B To P(n, k) npokunTel w¢ ouvTeAeoTnG Tou xK/k! gTo (1+x)"

n

n\ = n! % = n! xF
(1+$)"=Z(k)-’” Z;mx :g(n_k)zﬁ

k=0
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EkBeTIKEC [EVVNTPIEC ZUVAPTNOEIC

o) "

O ExkBerikr FevvnTpia Zuv. E(x) akodouBiag a: E(z) =372 an %y
B JuvTeAeoTNC Tou X"/n! avTioTOIXEl 0€ N-00TO OPO akoAoubiag a.

O <«EkBeTikn» yiaTi oTnv akoAhouBia 1, 1, 1, ... avTioTOIXEI N
EkBeTikn M2 (EMX) ex AOyw TNG TQUTOTNTAC:

332 .’}33 00 xn

=
=14+ 4+ 47 .= <
LS TREC TR TR o
B FEkOeTikOC anapiOunTnc yia HETABEOEIC N OIaPOp. AVTIKEIMEVWV: X"
ExBeTIKOC anapiBunTNG yia JETABECEIC N iIdIwWV AVTIKEIMEVWV: X" /n!
B ElrZ yia peTaBeoeic n avTiKEINEVWY O k opuadec pe idia avTiKeigeva
ME NANBApPIBUO OPAdwy Ny, Ny, ..., N -

™ "2 "k " n! T

ni!  no! ng!  ml...one! ngd...n! n!
1 2 k 1 k 1
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NapadeiyuaTa

O ErZ yia diavopn k O10KEKPINEVWY AVTIKEINEVWV OE
N OIAKEKPIMEVEC UNOOOXEC XWPIC NEPIOPIOUOUC Kal
XWPIC va €XEl onuaacia n ogipa oTIC UNOJOXEC.
B Icoduvapa, ErZ yia diata&eic k anod n pe anepiopioTeG EI'I(]V?("])\I’]LIJEIQ.

T

B EKOeTIKOC anapiBunTnc yia kabe unodoxn: 1 + T ot o -+ 30 +---=e€

B EkOetikn Z: e™ kal o ouvteAeoTnc xX/ k! gival nk
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NapadeiyuaTa

O To idio he neplopiopo kapia unodoxn va punv peivel kevn (k = n):
B EkOeTikOc anapiOunTtncg yia kabe unodoxn: e — 1
B ExBermikn M2: (ex-1)"

WM SuvteheoTtng Tou xK/k! eival icog pe Z(—l)e (Z’) (n — £)*
O E@appoyec: =

B [lpoypappa HEAETNC 4 pabnudTwy yia 7 nUEPEC WOTE KABe pabnua
va JeAeTnBei TouAdyxioTov 1 nuepa.
O <«Alavopn» 7 diak. nUeEpwV o€ 4 diak. HabnuaTa woTe Kavevda

HABNUa va PNV PEIVEL «KEVO»,

O #«dlavopwv»: 47 — 4x37 + 6x27 — 4 = 8400

B Avabfeon 20 peTanT. GOITNTWV O 5 epyacTnpla woTe KABe
gpyaoTnplo va 0exBei TouAayxioTov 1 @oITnTh.
O #«avaBeoewv»: 520 — 5x420 4+ 10x320 - 10x220 + 5
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NapadeiyuaTa

O #nevradikwyv CUUB/pwv PUAKOUC N PJE apTio nAnBoc ano 1:
B EkbeTikdc anapi®unTnc via kabeva ano Ta yneia 0, 2, 3, 4:

I R .
+ﬁ+§+§+---—e
B EkBeTikOC anapiBunTnG yia wnoeio 1:
$2 11,'4 1,'6 e:v_I_e—.'z;
[ e e L
Tt o Te " 2

B ExBeTikn MZ: et(ex + ex)/2 = (e>* + e3x)/2
B >uvteAeoTng Tou x"/n! givar (5" + 3n)/2
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NapadeiyuaTa

O #nevradikwv CUUB/pwV PAKOUG N PE apTio NANBoc 1 kal nepITTo
nAnBoc 0 6nou Ta 2, 3, 4 eppavifovTtal TouhaxioTov 1 gopa.
B EkbeTikOoc anapi®unTnc yia kabeva ano Ta yneia 2, 3, 4: ex -1

B EkBeTIKOC anapiBunTnG yia ynoeio 1: (eX + eX)/2
B EkBeTikOC anapiBunTng yia ynoio O:
z 22 z 2T ==
nTatR Tt T T

B Ekbemikn MZ: (eX - 1)3 [(ex + eX)/2] [(eX - eX)/2]
B >uvTeAeoTng Tou x/n! gival
5N - 3x4n + 3n+1 — 2n 4 (-2)0 — 3x(-1)" -1
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NapadeiyuaTa

O ErZ yia diavopn k O10KEKPINEVWY AVTIKEINEVWV OE
N OIAKEKPIMEVEC UNOOOXEC XWPIC NEPIOPIOUOUC Kal
OTav €XEl onuacia n osipa oTIC UNOOOXEC.

Eneidn €xel onpacia n osipd o€ kGBe unodoxn, KaTta To GXNUATIONO
Tou anapiBunTn, noAAanAacialoupe To xX/k! pe k!

O anapiBunTnc yia kabe unodoxn eivar: 1+x+x2+x3 + ... = 1/(1 - x)
H (E)FZ ivar 1/(1 = x)"
To {nToupevo diveTal anod Tov ouvTeAeoTr Tou xK/k!, nou eivai:

(n+Z_ 1) bl — (n(;rfz)!l)!
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