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AvVadPOUIKEC ZXEOEIC

O Avanapaoraon akoAouBiag a ek@palovTag a, wg ouvapTnon
A1, O,.5, ..., ME OEOOUEVEG APXIKEG OUVONKEG.
B AkoAouBia Fibonacci F, = F,; + F,,, F; = 1 ka1 F, = 1.
>Suxva F, = 0 ka1 F; = 1 wg apyikeg ouvOnKeg.
B [cwpeTpikn Npoodog Pe Aoyo A: a, = Aa,.q, ay = 1.
B ApiBunTikn Npoodog e BAMa w: d, = 0,1 + W, dy = 0.
B ABpoioua n NpWTWV QUOIKWV: d, = d,.; + N, dy = 0.
O AvadpOoUIKEC OXECEIC NPOKUNTOUV «(PUCIOAOYIKA» ano Tnv
neplypagn Tou npoBAnuUaToc.
B AvdaAuon avadpopikwyv aAyopiBuwyv, ocuvduaaoTikn, ...
O «EniAuon» yia unoAoyioho n-ooToU Opou: OXI Navta eUKOAN.
B [ pAPUIKEC OXEOEIC UE 0TABEPOUC CUVTEAEODTEC.
B >XE0€IC nou npokunTouv anod diaipei-kal-BaciAeue aAyopiOpouc.
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Napadeiyua

O Oi1 Mupyol Tou Avol: #KIVACEWY WOTE N OioKOl, OAOI OIAPOPETIKOU
HeEyEBouc, va peTapepbouv ano apioTepa ota de€Id Xwpic Kanoiog
dioKOoC va Bpebei Nnavw ano KAnoliov AAAO PIKPOTEPO.

B T(n): #kivnoewv yia n = 1 diokoug.
B Apxikn ouvlnkn: T(0) =0, T(1) =1, T(2) =3, T(3) = 7, ...
B T(n) =2T(n-1) + 1

T(n) = 2" — 1
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Napadeiyua

O Avadpopikn oxeon yia #0uadikwv cUuB/pwv JAKOUC N nou

dev neplexouv To 00 (dUo cuvexoueva 0).

B gy,=1,a0,=2,a0,=3,a3=5, ...

B Kabe oupB/pa punkouc n-1 xwpic 00 divel pia oupB/pa pNKouc n
xwpic 00 pe TNV NnpooBnkn Tou Wwngiou 1.
O °‘ETol naipvoupe a,_; OUMB/peC unkoug n xwpig 00.

B Kabe cupB/pa unkouc n-1 xwpic 00 nou TeAsiwvel og 1 divel AAAN pia
OUMB/pa unkouc n Xxwpic 00 pye Tnv npocBnkn Tou wneiou 0.
O °'ETol naipvoupe a,_, (81apopeTIKEG) OUUB/PEG PNKOUG N Xwpig 00.

B >yuvenwGa,=0,;+0a,,, HEGy =1, a; = 2.
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Napadeiyua

O Avadpopikn oXEon via #nevradikwyv CUPB/pwv JHNKOUC N JE

apTio apiBuo 0.

B g,=1,a0,=4,a,=17, ...

B Kabe oupB/pa pnkouc n-1 pe aptio apibpo 0 divel 4 oupuB/pec
HNKOUC n PE apTio apiBpo 0, ye npooBRkn evoc ano ta 1, 2, 3, 4.
O °‘Etol naipvoupe 4a,.; OUPB/PEG KNKOUG N e apTio apiduo 0.

B KdaBe oupB/pa punkoug n-1 pe nepitto apiBuo 0 diver 1 cupB/pa
HMNKOUC N JE apTio apiBpo 0, pe npooBnkn evoc 0.
O °'Etol naipvoupe 5™1 — a,_; (31apOPETIKEG) OUNP/PEG MAKOUG N

HE apTio apiuo 0.
B >uvenwga, = 5" + 3a,., pEay = 1.
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EniAuon pe FevvnTpIec
> UVapTnNOoEIC

O Ta ypaupIkec avadpouIKEC OXETEIC UE OTABEPOUC OUVTEAEDOTEC
gival (ouvnBwcg) sUkoAo va unoAoyiocoupe TN M= TNG akoAoubiac.

H akoAouBia nou avTioToixei oTn M2 anoTeA&i TN «AUCN» TNG OXEONC.

O Mapaderypa (nupyol Tou Avol): a, - 2a,; = 1 pea, = 0.

MNa kabe n = 1 noAAanAacialoupe

ME X" kal aBpoiloupe:

Av ogupBoAio. pe A(x) Tn FZ Tng a,

EXOUUE TWPA pia oxeon via A(x):
XpnoipgonoiwvTag a, = 0 kal
AUvovTac w¢ npoc A(x):

KAaopaTikn avaiuon:

«Avon»: a, =2" —1

oa (+ 8] oQ
Zanm"—22an_1m“= Zx“
n—=1 n=1 n—1

(A() — o) — 20A(2) = = -
AR = A -2
Ale) = 1—129:_ lix
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EniAuon pe FevvnTpIec
> UVapTnNOoEIC

O nMapaderypa: a, - 3a,; = 51 pe g, = 1.
' v 0 o (o 4]
B [iakaBen 2 1' noAAanAacialoupe Z a.z" — 32 a,_1z" = Z En—1,n
ME X" kal aBpoiCoUpE: o= o=

B Av oupBoAio. pe A(x) Tn ' Tng a, (A(z) — ao) — 3zA(z) = z

n=1

EXOUME TWPA HIa oxeon via A(x): 1—5z
B XpnoigonolwvTag a, = 1 Kai T 1
AUvovTac wc npoc A(X): Alz) = (1 = = 1) 1 — 32
B 1—4z
~ (1-5z)(1 —32z)
1/2 1/2

B KAaopaTtikn avaAuon: Az) =

B <Auon»: o, = (5" +3")/2

1—5x+1—3:1:
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Fpappikec AVadPOUIKEC ZXEOEIC
UE 2TABEPOUC ZUVTEAEOTEC

=

Avadpouikn oxeon Coay, + C1ay_1 + ... + Crlpn_i = f(n)

onou C,, ..., C, oTaBepeg, kKaAeital ypappikn avadpopikn OXeon HE
oTaBepouUcC OUVTEAEOTEC Kal odnyo ouvapTnon f(n).

m Av C,=0kal C, =0, gival Ta&ng k.

B Avf(n) =0, eival opoyevnc.

m [lx.a,+a,;,=2"0a,-20,5=0,0a,-20,s+ 0,49 =03
AkoAouBia (n «Auon») Tnc oxeonc npoadiopileTal povadika ano
TIMEC k apxikwV (1] d1adoXIKwV) o0pwV (apXIKEC TUVBONKEC).

B Av divovTal TIHEC < k 0pwv (N pn d1adoxikwy), unopei > 1 «AUCEIC».
B Av divovTal TIHEC > k d1adoxIKwV OpwV, NNOPEi kapia «Auan>».
«A\uon»: aBpolopa opgoyevouc AUonC Kal 101kNC Auonc.

B Opoyevng Auon: NnpokUNTEl anod OPOYEVH Kal apXIKEC OUVONKEC.

B Ei0ikA Auon: npokunTtel and odnyo cuvaptnon f(n).
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Ouoyevnc Auon

O

O

Avalntoupe AUCEIG TNG HopPNG a,, = X", X = 0. 'ETOI BEWPOUNE TNV:
Coz”+Ciz™ L+ Coz™ 2+ ... + Co1z™ "1+ Crz™ % =0
.. NOU €ival 100duvapn JE TNV XapakTnploTikn e€iowon:
Cox* +C1z*F 1+ Coz* 2+ ... +Cr_ 12+ Cr =0
B E&etaloupe pOVO TNV NEPINTWON MOU N X.E€. EXEl NPAYHATIKEG pilec.
Av n X.€. €xel k pileg x4, ..., X, NOAA@nAoTNTAG 1, OpoyevnG Auon:
o) = Az + Agz™ + ...+ Apx?
A, ..., A,  oaTraBepeg nou npoadiopifovTal anod apylkes oUVONKEG.
B AQOU Ta X; piec TNG X.€., KABE A, X" enaAnBeuel TNV OPOYEVN OXEDN.
AuTtn n diadikacia odnyei oTn cUVOAIKN Auon yid
opoyeveic avadpopikec oxeoelc (n.x Fibonacci).
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Ouoyevnc Auon: MNapadeiyuaTa

O a,=4a,,Hdeaq,=2kara; =0:

B XapakTnpioTikn €€iowon x2 — 4 = 0 pe pilec 2 kai -2.
B Mopon (opoyevoug) Auonga, = A; 2" + A, (-2)"
B n=0:2=A, +A, TeAika €xoupe A; = A, = 1.
n=1:0=2A, - 2A,
B (Opoyevng) Auon a, = 2" + (-2)"
B Avag,=1kaa; =2 10TEQ, = 2"
O a,-6a,,+8a,,=0pea, =2kara, =-1.
B XapakTtnploTikn e€iocwon x2 - 6x + 8 = 0 pe pilec 2 kai 4.
B Mopopn (opoyevoug) Auong a, = A; 2" + A, 4"
B n=0: 2=A, +A, TeAika exoupe A, = 9/2 kai A, = -5/2.

n=1:-1=2A, +4A,
- (O“OYEVﬁC) )\UOT] a, = g 2n-1 _ 10 4n-1
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Ouoyevnc Auon: NMoAAanAec Pilec

O Av X.€. €€l kanoia pifa x; NOAAanAOTNTAg M, TUNHUA OJOYEVOUG
AUONG NouU avTIOTOIXEl OTNV X, €ival:

aﬂ"l) = (An™ + Apn™ 2+ .+ A in+ AL)Z?
Opoyevng oxeon enaAnBeuetal and kabe A, N™ x," yiaTi X; anoTeAei
pifa TnC X.€. kal Tn¢ 1ns, 2ns, ..., (m-1)-00THGC Napaywyou Tnc.

M.x.a,-6a,; +9a,, =0puea, =1kala; = 6.

XapakTnpioTikn e€iowon x2 — 6x + 9 = 0 pe diINAN pica 3.
Mop®n (opoyevoug) Auong a, = A; n 3" + A, 3"

n=0: 1=A, TeAika exoupe A; = A, = 1.
n=1: 6=3A, + 3A,

(Opoyevng) Auon a, = (n+1)3"
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Eidikn Auaon

O ... oTav n odnyoc ocuvapTnon €ival yIvOUeVO NOAUWVULOU TOU N
UE EKOETIKN ouvapTnon Tou n. Oswpoupue odnyo ouvapTnon:
f(n) = (agn* + 1"+ ...+ en+c)f"
B Av f(n) €ival noAuwvupo, Bewpoupue 0TI B = 1.
O 'Otav B dev cival pila TnC X.£., TOTE €1d1KN AUon:
o®? = (Pint + Ppntt + ... + Pn+ P,y B"
O 'Otav B pifa TNG X.€. noAA@nAOTNTAC M, TOTE €101kN AUON:
a,(f) =n™(Pn*+ Pn* ' +... 4+ Pn+ P1)B"
O P, .. P, oTraBepeg nou npoadiopifovTal woTe N €101KA AUon va
IKavonolei TNV avadpopuikn oxeon pe odnyod ocuvaptnon f(n).
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Eidikn Auon: MNapadeiyuaTa

O a,-6a,,+8a,,=3n%2-14n + 12,
B To B =1 dev eival pifa TnG X.E.
Mop@n €1dikng Auong: a,(P) = P, n2+ P, n + P,
MpoadiopiCoupe Ta Py, P,, P; avTikaBiotwvTag oTnv avadpopikn axeon
Kal €EI0WVOVTAC OUVTEAEOTEC AVTIOTOIXWV OPWV:
ofP) = [P,n?+ Pyn+ Py)—6[ P (n—1)2+Pa(n—1)+P3]+8[ P, (n—2)%+ Py (n—2)+ P

= 3Pn® 4+ [—20P; 4+ 3Rn + [26P, — 10P, + 3P;] = 3n® — 14n + 12

| 'ApCIP1=1,P2=2,KCIIP3=2.
m Eidikn Avon: a,(P) =n2 + 2n + 2
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Eidikn Auon: MNapadeiyuaTa

O a,-4a,,+ 3a,, = (n+1) 2"

To B = 2 dev cival pifa TnG X.€. (N X.€. €&l pilec 1 kai 3).

Mopon €101kng Auong: a,(P) = (P, n + P,) 2"

MpoadiopiCoupe Ta Py, P, avTikaBioTwvTag oTnv avadpopikn oxean Kal
€EI0WVOVTAC OUVTEAECTEC AVTIOTOIXWV OPWV:

= [Pn+ P 2" —4[Pi(n— 1)+ B2 +3[Pi(n—2) + B] 22

=[Ftn+ (3 -2 =0+ 12

Apa P, = -4 ka1 P, = -12.
Eidikn Auon: a,(P) = —-(4n + 12) 2"
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Eidikn Auon: MNapadeiyuaTa

O a,-4a,, +4a,,=(n+1) 2"
B To B = 2 gival pila TnG X.€. noAAanAoTnTag 2.
B Mopon €1dIkng Auong: a,(P) = n2(P,n + P,) 2"
B [lpoodiopiCoupe Ta Py, P, avTikaBioTwvTag TNV avadpopikn oxeon Kal
€EI0WVOVTAC OUVTEAECTEC AVTIOTOIXWV OPWV:
a®?) = n? [Pin+P3) 2" —4(n—1)2 [P (n—1)+-P3) 2" +4(n—2)? [P, (n—2)+ P] 22
= [6Pin+ (2P, — 6P,)]2" = (n + 1)27

m ApaP, =1/6 kai P, = 1.
m  Eidikn Avon: a,(P) = (n3/ 6 + n2) 2"
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Eidikn Auon: MNapadeiyuaTa

O a,-6a,,+9a,,=(n>+1) 3"

B To B = 3 eival pila TnG X.€. noAAanAoTnTag 2.
Mop@n €1dikng Auong: a,P) = n2 (P, n2 + P, n + P3) 3"
MpoadiopiCoupe Ta Py, P,, P; avTikaBiotwvTag oTnv avadpopikn axeon
Kal €EI0WVOVTAC OUVTEAEOTEC AVTIOTOIXWV OPWV:
o®) = n2 [Pin? + Pyn+ Py 3" — 6(n — 1)2[Py(n — 1)% + Py(n — 1) + P5] 3™

+9(n — 2)* [Pi(n — 2)* + Po(n — 2) + P5] 3™ 2
= [12Pn? + (—24P, + 6P;)n + (14P; — 6P + 2P5)] 3" = (n* + 1)3"

m ApaP, =1/12, P, = 1/3, kai P5 = 11/12.
m  Eidikn Auon: a,(P = n2(n2/12 + n/3 + 11/12) 3"
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> UVOAIKN Auon

O YnoAoyifoupe Tnv €1dikn Auan (YEVIKN Jopgn Kai TIHEG TwV P, ).
O YnoAoyiCoupe Tnv opoyevn AUon Xwpig TIPEG yia Ta A. .
O

MpoadiopiCoupe Ta A, anod To aBpoiopa €1dIknG Kal OJOYEVOUG
AUCOEIC YIa apXIKeC ouvOnKec.
B Auon nou Ikavonolei avadpopuikn oxeon (€101kn Auon) Kai

TIC apXIKeC ouvBnKec (opoyevnc Auon).
B Mop®n ocuvoAlknG Auonc dev eEapTaTal and apXIKEC OUVONKEeC.
B MoOvo ouvTeAeaTEG A; OJOYEVOUG Auong e€apTwvTal

ano apxIKeC oUVONKeC.
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>UVvoAikn Auon: MNapadeiyuaTa

O a,-6a,,+8a,,=3n>2-14n + 12 yea, = 1 kar a; = 4,
o) =n?4+2n+2 now o = A; 2" 4+ A, 4"
n=>0 a(p)—l-a(h) =24+ A1+ A =1= gy
n=1 o +ai™ =5+4+24, +44, =4=o
B A, =-3/2kalA, =1/2
B SuvoAlknAtona,=n2+2n+ 2 -3 201 4 2 4n-1
O a,-4a,., +4a,,=(n+1) 2"pyea, = 0 kat a; = 2.
a?) = (n3/6 +n2)2" nwon o = (A;n+ Ay) 2"
n=20 a(p)+a(h) Ay =0=qp
n=1 o +a{™ =7/3+24, +24, =2=
B A, =-1/6kalA, =0
B SuvoAikn Auona, = -(1/6) n 2" (n2 + 6n - 1)
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