
3 anbani da ena

ganvixiloT qarTuli sityvebi YanbaniA da YenaA. es qarTuli enis sityvebia, romelTac enaSi raRaca
mniSvneloba (semantika) aqvs. sxva saqmea YghWpyA - es qarTuli enis sityva araa, Tumca qarTuli anbaniT
ki aris Cawerili. amiTi gansxvavdeba erTmaneTisagan Yenis sityvaA da Yenis anbaniT Cawerili sityvaA.
Yenis anbaniT Cawerili sityvaA am enis anbanis asoebis mimdevrobaa, romelsac raRaca semantikuri

datvirTva (anu azri) SeiZleba hqondes, an ar hqondes. raime anbaniT Cawerili sityva SeiZleba iyos
sasruli, an usasrulo. rogorc wesi, Cvens yoveldRiurobaSi mxolod sasruli sityvebi gvxvdeba.
sasruli sityva sasruli zomisaa, rac masSi Semavali asoebis raodenobiT ganisazRvreba.
magaliTad, | anbani | = 6 da | ena | = 3. Tu mocemulia raRaca sityva w = w1w2...wn, misi sigrZe (anu asoe-

bis raodenoba) Semdegnairad aRiniSneba: |w| = n. w(i) am sityvis i-uri asoa. ase, magaliTad, YanbaniA(4) =
YaA da YeleqtrofikaciaA(7) = YoA.
Tu mocemulia ori sityva w1 da w2, maSin w1 ◦ w2 = w1w2 (es ori sityva erTi meores miyolebiT).

magaliTad, YfexA◦YburTiA=YfexburTiA. Tu raRaca sityva w = u ◦ v, maSin amboben, rom u sityva w sityvis
prefiqsia, xolo v sityva w sityvis sufiqsia: u ≺ w da v � w. w sityvis n asoiani prefiqsi aRiniSneba
rogorc w[n], xolo misi m asoiani sufiqsi ki aRiniSneba rogorc w{m} (ar agerioT w(n) -Si!!!).

savarjiSo 3.1: ras niSnavs Semdegi Canawerebi: |w|, w[|w|], w(|w|), w[|w| − 1], w[0], w{|w|}, w{|w|}, w{|w| − 1},
w{0} ?

savarjiSo 3.2: ras niSnavs Semdegi Canawerebi: |w|, w[|w|], w(|w|), w[|w| − 2], w[0], w{|w|}, w{|w|}, w{|w| − 3},
w{0}, Tu w =YeleqtrofikaciaA ?

savarjiSo 3.3: mocemulia raRaca anbani A da ori sityva w1 ∈ Am da w2 ∈ An. risi tolia |w1 ◦ w2| ?

Tu Q = {a, b, g, d, ... , j, h} qarTuli anbania, maSin Qn yvela im sityvis simravlea, romelic qarTul
anbanzea Sedgenili da romelTa asoebis raodenobaa (anu sigrZea) n: Qn = {w | w(i) ∈ Q, (1 ≤ i ≤ n), |w| =
n}. Q∗ yvela im sasruli sityvis simravlea, romelic Q anbanis asoebiTaa Sedgenili:

Q∗ =
∞⋃
i=1

Qi = Q1 ∪Q2 ∪ · · · ∪Qn ∪ · · · .

sasruli da usasrulo sigrZis sityvebis garda arsebobs kidev e.w. Ycarieli sityvaA ε, anu iseTi
sityva, romelic arc erTi asosagan ar Sedgeba (carielia). cxadia, rom |ε| = 0, ε ≺ w da w ◦ ε = ε ◦ w = w
nebismieri w sityvisaTvis.

yvelaferi zemoT Tqmuli SegviZlia CamovayaliboT erT ganmartebaSi:

ganmarteba 3.1: nebismieri sasruli simravle A SegviZlia ganvixiloT, rogorc anbani. am anbanze Seqm-

nili sityvaa am anbanis elementebis (anu asoebis) mimdevroba. Tu w raime A anbanze Seqmnili sityvaa, |w|
am sityvaSi Semavali asoebis raodenobaa. Tu |w| = 0, aseT sityvas carieli ewodeba da mas aRniSnaven
simboloTi ε. Tu |w| = ∞, aseT sityvas ewodeba usasrulo. Tu mocemulia ori sityva w da v, maSin
w ◦ v = wv am ori sityvis Serwymaa. amboben, rom u sityva w sityvis prefiqsia (u ≺ w), Tu ∃v sityva iseTi,
rom w = u ◦ v. analogiurad, u sityva w sityvis sufiqsia, (u � w), Tu ∃v sityva iseTi, rom w = v ◦ u. Tu
w raime sityvaa, maSin w(n) misi me-n-e asoa, w[n| misi n asosagan Semdgari prefiqsi, xolo wn ki - misi n
asosagan Semdgari sufiqsi.
Tu mocemulia A anbani, maSin An = {w | |w| = n} da A∗ = {w | |w| <∞}

savarjiSo 3.4: mocemulia ori sityva w1 ∈ A∗ da w2 ∈ B∗, sadac A da B raRaca anbanebia. ra anbanis
sityvaa w1 ◦ w2 ?

savarjiSo 3.5: mocemulia sityvebi w1 = 00134, w2 = 65430, w3 = 001, w4 = 346. WeSmaritia Tu ara Semdegi

gamonaTqvami: w3 ◦ w4 = w1 ◦ w4[6]? pasuxi daamtkiceT.

amboben, rom w ∈ A∗ sityva v ∈ A∗ sityvas Seicavs, Tu ∃w1, w2 ∈ A∗ da w = w1 ◦ v ◦w2 (w1 an w2 carielic
SeiZleba iyos). am SemTxvevaSi ityvian, rom v sityva w sityvis qvesityvaa. magaliTad, Tu gvaqvs sityva
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YmodifikaciaA, maSin misi qvesityvebia YdifikaA, YkaciA, YmodiA, YkaciaA. amas garda, YmodiA misi prefiqsia,
xolo YkaciaA ki - sufiqsi. magram YmodikaciaA misi qvesityva araa, Tumca Sedgeba ori qvesityvisagan.

savarjiSo 3.6: WeSmaritia Tu ara Semdegi gamonaTqvamebi: w ∈ A|w|, w ∈ A|w|−1, w[k] ∈ Ak Tu w sityva A
anbanzea Sedgenili da k ∈ N ? pasuxebi daamtkiceT.

analogiurad sityvebi SeiZleba SevadginoT nebismier sxva anbanze, anu sasrul simravleze. magali-
Tad, Tu mocemulia aTobiTi anbani A = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}, masSi SeiZleba yvela naturaluri ricxvi
Caiweros. aseT Canawers Yricxvis aTobiTi CanaweriA ewodeba, radgan mis gamosaxatavad (Casawerad) mx-
olod es 10 aso, anu cifri gamoiyeneba.
rogorc aRmoCnda, SeiZleba usasrulod bevri anbanis Seqmna. Tu M1 da M2 sxvadasxva anbanebia, ar-

sebobs bieqtiuri asaxva f : M∗1 → M∗2 , rac imas niSnavs, rom anbanis SerCevas mniSvneloba ar aqvs: rac
erTi anbaniT Caiwereba, igive sxva nebismieri anbaniTac SeiZleba Caiweros.

magaliTad, qarTuli anbanis sityvebi aTobiTi anbaniT Semdegnairad SeiZleba Caiweros:

pirvel rigSi qarTuli anbanis TiTo aso aTobiTi anbanis sityvebad unda CavweroT:

a → 00 b → 01 g → 02 d → 03 e → 04 v → 05 z → 06 T → 07 i → 08 k → 09
l → 10 m → 11 n → 12 o → 13 p → 14 J → 15 r → 16 s → 17 t → 18 u → 19
f → 20 q → 21 R → 22 y → 23 S → 24 c → 25 C → 26 Z → 27 w → 28 W → 29
x → 30 j → 31 h → 32

Semdeg qarTuli anbaniT Cawerili yoveli sityvis aso Sesabamisi oreuliT unda SevcvaloT. magali-
Tad, YkonspeqtiA Semdegnairad Caiwereba: Y091312171404211808A.

savarjiSo 3.7: rogor Caiwereba am meTodebiT sityva YeleqtrofikaciaA ? romeli qarTuli sityvaa Ca-
werili sityviT Y02001113250300A ?

Tu cnobilia, romel asos romeli cifrebis wyvili (oreuli) Seesabameba, advili gamosaangariSe-
belia qarTuli sityva. magram Tu aTobiTSi Cawerili es sityva vinmes Cauvarda xelSi, vinc ar icis,
Tu romel ricxvs romeli aso Seesabameba, qarTuli sityvis aRdgena gaZneldeba. Zalian Zneli iqneba
sawyisi sityvis aRdgena, Tu Cven asoebs or niSna ricxvebs SevusabamebT ise, rogorc amas Cven movin-
domebT, magaliTad:

a → 39 b → 27 g → 99 d → 03 e → 38 v → 21 z → 76 T → 78 i → 87 k → 90
l → 10 m → 11 n → 13 o → 31 p → 37 J → 65 r → 16 s → 17 t → 18 u → 19
f → 47 q → 51 R → 66 y → 08 S → 24 c → 25 C → 26 Z → 00 w → 01 W → 09
x → 81 j → 06 h → 32

Tu cnobilia, romel asos ra oreuli Seesabameba (magaliTad ise, rogorc zeda cxrilSia moyvanili),
SegviZlia raRaca f : Q → A × A funqciis Sedgena (aq Q qarTuli anbania da A = {0, 1, 2, ..., 9}). Tu es
funqcia Sedgenilia zeda cxrilis saSualebiT, maSin f(a) = 39, f(b) = 27, f(l) = 10, f(S) = 24 da a.S.
raRaca sityva w ∈ Qn ki Semdegi rekursiuli algoriTmiT SeiZleba CavweroT aTobiTi anbanis gamo-

yenebiT:

algoriTmi P (w)

monacemi: w ∈ Q|w|.

• Tu w = ε, algoriTmi daasrule;

• pasuxad gamoitane sityva YP (w[|w| − 1]) ◦ f(w(|w|))A

(aq f funqcia zemoT moyvanili cxriliTaa gansazRvruli).

am algoriTmSi ori siaxlea Semotanili:

1. es algoriTmi ufro formaluradaa Cawerili, vidre aqamde moyvanil yvela magaliTSi: Canaweri
YalgoriTmi P (w)A niSnavs, rom am algoriTms saxelad ewodeba P , xolo monacemad (an, samecniero
terminologia rom vixmaroT, argumentad) mocemuli aqvs sityva w.
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2. imis magivrad, rom sityvierad vweroT: YCaatare igive operaciebi w[|w| − 1] monacemisaTvis, Cven
vwerT P (w[|w|−1]) (radgan am algoriTms ewodeba P , amitom P (w[|w|−1]) niSnavs: Caatare algoriTmi
P monacemiT w[|w| − 1].

savarjiSo 3.8: dawvrilebiT aRwereT P (YxeliA) algoriTmis msvleloba (ras akeTebs yovel bijSi).

Tu qarTul sityvebs bolos moyvanili cxrilis mixedviT CavwerT aTobiT anbanSi, maSin sawyisi
teqstis aRdgena sakmaod gaZneldeba, Tu asoebsa da cifrTa oreulebs Soris Sesabamisobebi cnobili
ar aris.

savarjiSo 3.9: romeli qarTuli sityvaa kodirebuli zemoT moyvanili cxrilis mixedviT aTobiT an-
banze Sedgenil sityvaSi Y99001131250300A ? rogor SeiZleba CavweroT sityva YwyaliA ?

savarjiSo 3.10: mocemulia qarTuli anbani Q da aTobiTi anbani A. Tu w ∈ Qn da v ∈ A∗ w sityvis
Sesabamisi Canaweria aTobiT anbanSi

aRsaniSnavia, rom arsebobs meTodebi, romelTa saSualebiTac SeiZleba zeda cxrilis mixedviT kodi-
rebuli teqstis gaxsna imis da miuxedavad, Tu cxrili cnobili ar aris: Tu viciT, rom kodirebulia
qarTuli teqsti, movZebniT im oreuls, romelic yvelaze xSirad gvxvdeba. radgan qarTul enaSi yve-
laze xSiria aso YeA, amitom savaraudoa, rom is oreulic YeA asos Sesabamisi iqneba. Semdeg daviTvliT
im oTxeulebis raodenobas, romelic YeA asos Sesabamisi oreuliT iwyeba. qarTul enaSi gamokvleulia,
Tu romeli aso gvxvdeba yvelaze xSirad YeA asos Semdeg. analogiurad da ramodenime eqsperimentis
Catarebis Sedegad teqstis gaSifvra SesaZlebelia.

monacemTa andagvari kodirebiTa da gaxsniT dakavebulia informatikisa da maTematikis erT-erTi
ganxra - kriptografia.

Tu mocemulia raime anbani M , maSin L ⊂M∗ am anbanze Sedgenili ena ewodeba.

anbansa da enas centraluri roli eniWeba informatikaSi, radgan damtkicda, rom nebismieri amocana
SeiZleba raRaca enaSi Caiweros da misi amoxsnis Zieba am enaSi garkveuli sityvebis Ziebis tolfasia.

informatikaSi Zalian mniSvnelovania e.w. YorobiTi anbaniA B = {0, 1}. nebismieri informacia SeiZleba
Caiweros am anbanis sityvebiT, anu orobiT kodSi.
magaliTad, Tu mocemulia raime naturaluri ricxvi n ∈ N, misi Cawera orobiT kodSi Semdegi algo-

riTmiT SeiZleba:

mocemulia: n ∈ N.

• Tu n = 0, algoriTmi daasrule.

• amobeWde n
2 gayofisas miRebuli naSTi

(Tu n kentia, amobeWde Y1A) ;

(Tu n luwia, amobeWde Y0A);

• es procedura gaimeore bn2 c monacemisaTvis .

magaliTad, Tu n = 5, algoriTmi Semdegnairad imuSavebs:

mocemulia: n = 5.

• Tu n = 0, algoriTmi daasrule - (am SemTxvevaSi es ar sruldeba)

• Tu n kentia, amobeWde Y1A - (am SemTxvevaSi es sruldeba: 5 kentia) ;

amobeWdili ricxvi: "1"

• Tu n luwia, amobeWde Y0A - (am SemTxvevaSi es ar sruldeba) ;
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• es procedura gaimeore b 52c = 2 monacemisaTvis :

mocemulia: n = 2.

• Tu n = 1, amobeWde Y1A da algoriTmi daasrule - (am SemTxvevaSi es ar sruldeba)

• Tu n kentia, amobeWde Y1A - (am SemTxvevaSi es ar sruldeba: 2 luwia) ;

amobeWdili ricxvi: "01"

• Tu n luwia, amobeWde Y0A - (am SemTxvevaSi es sruldeba: 2 luwia) ;

• es procedura gaimeore b 22c = 1 monacemisaTvis :

mocemulia: n = 1.

• Tu n = 0, algoriTmi daasrule - (am SemTxvevaSi es ar sruldeba)

• Tu n kentia, amobeWde Y1A - (am SemTxvevaSi es sruldeba: 1 kentia) ;

amobeWdili ricxvi: "101"

• es procedura gaimeore b 12c = 0 monacemisaTvis :

mocemulia: n = 1.

• Tu n = 0, algoriTmi daasrule - (am SemTxvevaSi es sruldeba).

algoriTmi dasrulda.

savarjiSo 3.11: gadaiyvaneT orobiT kodSi Semdegi ricxvebi: 13, 127, 17, 8, 16, 0.

analogiurad SeiZleba nebismieri ricxvis nebismieri anbaniT Cawera. Tu mocemulia k asoiani anbani,
maSin ityvian, rom misi sityvebi Cawerilia k baziT:

mocemulia: n ∈ N (Casaweri ricxvi) da k ∈ N (baza).

• Tu n = 0, algoriTmi daasrule.

• amobeWde n
k gayofisas miRebuli naSTi

• es procedura gaimeore bnk c monacemisaTvis .

savarjiSo 3.12: wina savarjiSoSi moyvanili ricxvebi CawereT rvaobiT, TeqvsmetobiT da orobiT kodebSi.

savarjiSo 3.13: dawereT algoriTmi, romelic orobiT kodSi Caweril ricxvs aTobiT kodSi gadaiyvans.

3.1 momgebiani strategia TamaSebSi
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3.1.1 TamaSi asanTebiT:

mocemulia asanTebis sami grova. pirvel grovaSia x1 asanTi, meoreSi x2 da mesameSi x3.
ori moTamaSe rig-rigobiT iRebs ramodenime asanTs erTi da mxolod erTi grovidan. mogebulia is

moTamaSe, romelic bolos aiRebs asanTs da mowinaaRmdeges araferi aRar darCeba.

magaliTad, pirvel grovaSia 3 asanTi, meoreSi 9 da mesameSi 6.

mocemulia: x1 = 3, x2 = 9, x3 = 6.

• pirveli moTamaSe iRebs 3 asanTs meore konidan: x2 = x2 − 3. darCeba: x1 = 3, x2 = 9− 3 = 6, x3 = 6.

• meore moTamSe iseve meore konidan iRebs 2 asanTs: x2 = x2 − 2. darCeba: x1 = 3, x2 = 6− 2 = 4, x3 = 6.

• pirveli moTamaSe iRebs 1 asanTs mesame konidan: x3 = x3 − 1. darCeba: x1 = 3, x2 = 4, x3 = 6− 1 = 5.

• meore moTamSe pirveli konidan iRebs 3 asanTs: x1 = x1 − 3. darCeba: x1 = 3− 3 = 0, x2 = 4, x3 = 5.

• pirveli moTamaSe iRebs 1 asanTs mesame konidan: x3 = x3 − 1. darCeba: x1 = 0, x2 = 4, x3 = 5− 1 = 4.

• meore moTamSe meore konidan iRebs 3 asanTs: x2 = x2 − 3. darCeba: x1 = 0, x2 = 4− 3 = 1, x3 = 4.

• pirveli moTamaSe iRebs 3 asanTs mesame konidan: x3 = x3 − 3. darCeba: x1 = 0, x2 = 1, x3 = 4− 3 = 1.

• meore moTamSe meore konidan iRebs 1 asanTs: x2 = x2 − 1. darCeba: x1 = 0, x2 = 1− 1 = 0, x3 = 1.

• pirveli moTamaSe iRebs 1 asanTs mesame konidan: x3 = x3 − 1. darCeba: x1 = 0, x2 = 0, x3 = 1− 1 = 0.

pirvelma moTamaSem moigo, radgan mowinaaRmdeges svla aRar darCa.

am TamaSSi momgebiani strategia arsebobs, anu iseTi algoriTmi, romliTac erT-erTi moTamaSe yovelTvis
moigebs.
TiTo konaSi asanTebis raodenoba x1, x2 da x3 orobiT kodSi CavweroT: x1 = a1a2...an, x2 = b1b2...bn,

x3 = c1c2...cn. Cvens magaliTSi miviRebT:
x1 = 0011, x2 = 1001, x3 = 0101.
SeniSvna: x2 oTxi asosgan (bitisgan) Sedgeba, x1 da x3 ricxvebis Casawerad ki sakmarisia 2 da Sesabamisad

3 biti, magram Cven samive ricxvs erTsa da imave sigrZis sityvebad vwerT: Tu raime orobiTi ricxvi mok-
lea, marcxena mxares nulebis damatebiT maTi mniSvneloba ar icvleba.

samive ricxvs vwerT erTmaneTis qvemoT da TiToeul svetSi erTianebis raodenobas viTvliT:

a1 a2 ... an
b1 b2 ... bn
c1 c2 ... cn

Tu yvela svetSi erTianebis raodenoba luwia, maSin pirveli svla mowinaaRmdeges unda davuTmoT.
am SemTxvevaSi, Tu mowinaaRmdege erTi konidan ramodenime asanTs aiRebs, erTianebis raodenobe erT
svetSi mainc kenti iqneba.
Tu erT-erT svetSi mainc erTianebis raodenoba kentia, Cven erT-erTi konidan imdeni asanTi unda

aviRoT, rom erTianebis raodenoba yvela svetSi luwi gaxdes.
Cvens magaliTSi:

0 0 1 1
1 0 0 1
0 1 0 1

radgan erTi sveti mainc arsebobs iseTi, sadac erTianebis raodenoba kentia, pirveli svla Cveni unda
iyos.
Tu meore konaSi (striqonSi) davtovebT ricxvs 0110, maSin yvela svetSi erTianebis raodenoba luwi

gaxdeba. amitom meore konaSi unda davtovoT 6 asanTi (anu unda aviRoT 3).
dagvrCeba:
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0 0 1 1
0 1 1 0
0 1 0 1

ramdeni asanTic ar unda aiRos mowinaaRmdegem, aucileblad aRmoCndeba iseTi sveti, sadac erTianebis
raodenoba kentia. vTqvaT, pirveli konidan moakles 2 da dagvrCa:

0 0 0 1
0 1 1 0
0 1 0 1

erTianebis raodenoba marjvnidan meore svetSia kenti. amrigad, Tu meore konaSi davtovebT oTx as-
anTs, dagvrCeba:

0 0 0 1
0 1 0 0
0 1 0 1

mowinaaRmdegis mier ramodenime asanTis aReba isev igive efeqts gamoiwvevs: erT-erT svetSi mainc
gaCndeba kenti raodenobis erTiani. vTqvaT, man aiRo meore konidan yvela asanTi:

0 0 0 1
0 0 0 0
0 1 0 1

Tu Cven mesame konaSi davtovebT erT asanTs, erTianebis raodenoba kvlav yvelgan galuwdeba:

0 0 0 1
0 0 0 0
0 0 0 1

mowinaaRmdege iZulebulia, erT-erTi konidan darCenili erTi asanTi aiRos:

0 0 0 1
0 0 0 0
0 0 0 0

bolo svliT Cven vigebT.

amrigad, garkveul viTarebebSi sasurvelia monacemTa orobiT kodSi Cawera da Semdeg orobiT anbanze
Sedgenili sityvebiT strategiis SemuSaveba.

savarjiSo 3.14: dawereT algoriTmi, romelic am TamaSSi momgebiani strategiiT imoqmedebs, anu mo-
cemuli sami ricxvisaTvis gansazRvravs, TviTon daiwyos Tu ara da Semdeg yovelTvis moigebs.

3.2 momgebiani strategia kazinoSi:

virCevT romelime fers (magaliTad, Savs) da yovel jerze vdebT raRaca Tanxas. Tu es feri movida,
vigebT dadebuli Tanxis ormag raodenobas. Tu Cveni feri ar movida, dadebuli Tanxa ikargeba. imisaTvis,
rom am TamaSisaTvis SevimuSavoT momgebiani strategia, unda gaviTvaliswinoT ramodenime zogadi wesi:

1. pirvel jerze Cvens ferze vdebT a1 odenobis Tanxas. jamSi daxarjuli Tanxaa a1.

2. Tu Cveni feri movida, viRebT mogebul Tanxas 2a1 da yvelafers viwyebT Tavidan.

3. Tu Cveni feri ar movida, meore jerze vdebT a2 odenobis Tanxas. jamSi Cadebuli Tanxa iqneba a1+a2.

4. Tu Cveni feri movida, viRebT mogebul Tanxas 2a2 da yvelafers viwyebT Tavidan.

28



5. Tu Cveni feri ar movida, mesame jerze vdebT a3 odenobis Tanxas. jamSi Cadebuli Tanxa iqneba
a1 + a2 + a3.

da ase vagrZelebT manam, sanam ar mova Cveni feri:

6. me-n-e jerze vdebT an odenobis Tanxas. jamSi Cadebuli Tanxa iqneba a1 +a2 + · · ·+an−1 +an. Tu Cveni
feri movida, mogebuli Tanxa iqneba 2an.

7. radgan aqamde Cadebuli Tanxa iyo a1 + a2 + · · · + an−1 + an, sul mogebuli gveqneba 2an − (a1 + a2 +
· · ·+ an−1 + an) = an − (a1 + a2 + · · ·+ an−1) odenobis Tanxa.

Tu 2an − (a1 + a2 + · · · + an−1 + an) = an − (a1 + a2 + · · · + an−1) < 0, maSin daxarjuli Tanxa mogebulze
meti iqneba, anu TamaSs wavagebT. Cveni amocanaa a1, a2, ..., an, ... mimdevroba ise SevarCioT, rom an − (a1 +
a2 + · · ·+ an−1) > 0.
erTi SesaZleblobaa ai = 2i. am SemTxvevaSi an = 2n da (a1 + a2 + · · ·+ an−1) = 2n − 1. aqedan gamomdinare,

an − (a1 + a2 + · · · + an−1) = 2n − (2n − 1) = 1. ese igi, am strategiiT (yovel jerze dadebuli Tanxis
gaormagebiT) 1 erTeuls movigebT.
Tu (ai)∞i=1 mimdevrobas ise SevarCevT, rom an − (a1 + a2 + · · · + an−1) = n, maSin Cveni feris mosvlaze

vigebT imden Tanxas, ramdenjerac mogviwi Tanxis dadeba.
axla gamoviangariSoT, Tu ra unda iyos (ai)∞i=1 mimdevroba. a1 = 1. an mocemulia rekursiuli for-

muliT: an − (a1 + a2 + · · ·+ an−1) = n.

savarjiSo 3.15: maTematikuri induqciiT daamtkiceT, rom an = 2n − 1 da an = 2 · an−1 + 1.

amrigad, am TamaSis momgebiani strategia Semdegia:

• arCeul ferze dade 2·[wina jerze dadebuli Tanxa] +1 Tanxa

• Tu es feri movida, aiRe mogebuli Tanxa da TamaSi Sewyvite.

• Tu Cveni feri ar movida, algoriTmi Tavidan gaimeore.

savarjiSo 3.16: daamtkiceT am strategiis siswore.
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