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"EneH 3a cuTe, CUTE 3a eleH" min
"1mTO € TOa MaTEeMaTHYKA HHAYKIHja"

YecTo naTy MpH pellaBalkeTO HAa HEKOU 3aJjaul, HO ¥ BO IPYI'W MIPWINKH, HU
ce ciaydyBa fla 3HaeMe JieKa JlajicHa rpyna NpefMeTu UMa HEKOe 3aeJHUUKO CBOjCTBO.
Tora cMe curypHH, ieka ako 3eMeMe eficH IPETCTaBHUK Off Taa IPYyINa, TOj CUTYPHO

ro uma toa cojctBo. Ha mpumep: "cure ydenuim o VII 3 xusear BO HacenGara

WNnunpgen". Mapko e ydyenuk Bo VII 3 u CIIE[ICTBEHO TOj kMBee BO Hacenbarta Mnu-
HueH. Mnu "cure OpoeBu Kom 3aBpiryBaaT Ha 0, ce genuBu co 5. Bpojor 150
3aBpiuryBa Ha 0, ma 3aToa Toj ce fienu co S."

JIOrHYKHOT METOJ, IPU KOj Off OINIITH TBPJICHA MPEeMUHYyBaMe KOH MOe/u-
HEYHW CITy4au, ce HapeKyBa dedyKyuja.

Ce pa3bupa, moHeKoraill ce cpekaBame U cO OOpaTHUOT ciy4vaj. IMeHo, ako
HEKOJIKY €eJIEMEHTH Off €JHO MHOXECTBO WMaaT OMpEleJIeHO CBOjCTBO, TOTAII
JIOTMYHO € Jia ce 3ampallaMe Kako fla 3aKJIydnMe Jald CUTe eJIeMEeHTH Off Toa
MHOKECTBO T'O MMaaT pas3IiIeflyBaHOTO CBOjcTBO. OBOj JIOTMUKK METOJ] ce HapeKyBa
unoykyuja. Mefyroa, Ipu MHAYKTHBHOTO pPa3MHCIYBamke YECTO MaTH MOXKe ja ce
srpemm. Ha mpumep: "150 e Tpummdpen 6poj u ce genu co 5. bpojot 215 e ucto taka
TpundpeH u ce genau co 5. CiaefcTBeHO cuTe TpuuUppeHn 6poeBu ce AenaT co S.
I'pemka, 6pojot 101 e Tpunucpen u He ce genu co 5." ITocTrojaT mpuMepn Ha MHOTY
MaTeMaTH4YK! TBPieHa KOM ce TOYHW BO WJIjaHUIH MOEAWHEYHH CIIy4yal, HO Cemak
MMa ciydaj Kora The He ce To4HH. IlocTojaT m HefoKakaHM TBpJieHa, KOW M HE ce
HerupaHd, Kako Ha mpuMmep: "Cekoj mapeH 6poj morojeMm of 4 MoxXe Aa ce 3alulle
Kako 30Mp Ha fjBa HEMapHU NPOCTH OpOeBH.", KOe € IMO3HATO KaKO XWIOoTe3a Ha
T'onpbax.

MefyTroa u mokpaj "TIOIBOHUTE MUHH ", KOW TH KPHjaT, CeNaK WHAYKTHUBHU-
Te METONM Ha JOKaXXyBame ce SIHU Off TIIABHOTO OpYyXje BO MaTeMaTuKaTa, oupej-
KU CO HHMBHA IOMOII ce JoOMBaaT MOIIHE BaKHU pe3ynTaTu. Bo oBaa cratmja Ke
pasriiename efileH MEeTOj] KOj caMO HaBUAYM Ipunara BO WHAYKTUBHUTE METOAH, HO
cemnak TOj BO CYIITHHA € IeAYKTUBEH MeToll. Toa € MeToIoT Ha MAaTeMATHYKA HHIYK-
muja (MMM), xoj rnacu:

Axo Tpeba fla ja oKaxkeMe TOYHOCTa Ha HEKOe MaTeMaTU4Ko TBpaewe 7,
KO€ 3aBHCH Of] IPUPOAHHUOT Opoj N, m ako 3a T 3Haeme jeka:

(i) T e TouHO 3a MPUPORHHUOT 6pOj 1;

(if) om mpermocraBkaTa Aeka 1T e TOYHO 3a HEKOj mpupoaeH Opoj k=1
crenyBa ieka 7 e TouHo M 3a K +1;

TOralll oBa TBpfieke 1’ € TOUHO 3a ceKoj IIPUPOSieH O6poj N.

IIpumep 1. [Toxaxku, feka 30MpOT Ha IPBUTE N NPUPOJHU OPOEBU € EHAKOB

n(n+1)
Ha ——5—.



Pewenue. Ja ozHaumme S;=1,5,=1+2;..,,5,=1+2+..+n, Te. S, e
30UpOT Ha IpBUTE N mpupopHu 6poeBu. Tpeba fa fokaxkeMe JeKa

1
S, :@' )
IIps yekop. [la npoBepume, neka 3a O6pojor 1 oBaa opmyna e Touna. Ha-

BuctuHa Sq =1, a ox (1) moOuBame eka Sy :@ =1.

Brop uwekop. Heka mpermocraBuMe feka 3a HEKOj mpuponeH 0poj k=1
¢opmymnara (1) e TouHa, T.€. 32 36MpOT Ha IpBUTE K TpHpopaHN GpoeBu 3HaeMe, AeKa
S, = k(k+1)
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Ke nokaxkeme nexka gopmyinata (1) BaXu M 3a CIETHMOT MPUPOAEH 6POj

k+1,T.e. mexa Sy =w . Umame:
Sk =A+2+..+k)+(k+1) =S +(k+1).
| ————
Sk
Cera off mpeTrocTaBKaTa BO BTOPUOT YEKOp CIeyBa

Syt = i + (k +2) =KD 4 ety = (ko plk 2] k1 k2

Cnopepy Toa, BO HNPBUOT YeKOp MOKaxkaBMe jeka ycimoBor (i) om MMHU e
UCIIOJIHET, a BO BTOPMOT W TPETUOT YeKOp meka yciaosot (ii) om MMM ce ucro Taka
ucnonaetu. CrencrBeno, cormacio co MMM cdopmyiara (1) Baku 3a ceKoj Ipupo-
meH 6poj N>1. ¢

_ (k+1)(k+2)
=—.

3atenemka 1. Jla nomucimme 3aemno manu HaBuctmHa MMM He yGemyBa
lieKa TBPAEHETO HABUCTWHA € TOYHO. [JoKkaskaBMme, IeKa 3a MpUPOTHHUOT O6poj 1 Toa
HaBUCTHHA € TOYHO (yekop 1). On yekop 2 u ToYHOCTa Ha paBeHCTBOTO (1) 3a GpojoT
1 cnepyBa ieka oBa paBeHCTBO € TOYHO 3a MPHUPONHUOT Gpoj 2. AKO MOBTOPHO TO
HCKOPUCTHME YeKOp 2 3a MpUPORHUOT Gpoj 2, mobmBame neka paBeHCTBOTO (1) e
TOYHO 3a MpUPOAHUOT 6poj 3 utH. Cnopep Toa, MOCIEAOBATEITHO MOKEME fia ja pac-
MpOCTpaHUME TOYHOCTA Ha TBPAEHETO OfI YCIOBOT Ha 3ajayaTa Ha IEeJ0TO MHO-
SKECTBO MPUPOAHU GPOEBM MOTOMIeMH off 6pojoT 1, 3a KOj HampaBUBME NPOBEpPKa BO
IIPBUOT YEKOP.

Yecro nmaTu mpoBepkaTa BO UYeKOp 1 ce HapekyBa 6a3a Ha uHOyKyujauia
(BN) a mpeTnocTaBkara Bo 4YeKop 2 uHOykuueHa upewuocuiasxa (AII).

3adenemka 2. 3a ga cMe cUrypHH, Aeka npu npumeHata Ha MMM goGuBame
TOYHM PEe3YyJTaTH, MOpaMe IIOCIENOBaTENHO 1a TH pealu3rpaMe ABaTa YEKOPH BO
nokas3oT. meno, BU u UII ce nofenHakBo BaXKHU eTanu npu npuMmeHata Ha MMH.
Axko He Tpraeme of, BM, Toram moxeMe fa goOueMe IpelieH pe3yiTaT, Kako IITO
MOXeE fia C€ BANM Of CIIEIHUOT “ipumep”.

a ce 0okaxce Oexa cexoj Gpupooer 6Poj e eOHAKO8 HA C80jolll cae0beHUK,
u.e.

n=n+1 2)
3a cexoj iipupooder 6poj N.

“Iloka3”. Heka mpeTmocraBmMe fieKa pPaBEHCTBOTO (2) € TOYHO 3a HEKOj
npupopeH 6poj k, T.e. k=k+1. AKO BO NOCIEIHOTO paBEeHCTBO HA ABETE CTPAHM
mopmaneme 1o 1 go6uBame K +1=K + 2, mTo 3HaYM IeKa paBeHCTBOTO (2) € TOYHO U 32
npupogHuoT 6poj k+1, ma om MMMU TpebGa ja ciiefyBa jeKa paBeHCTBOTO (2) e
TOYHO 3a CeKOj npupojeH O0poj n=>K .



3HaeMe jieka MPEeTXOAHOTO TBpAewe He € TouHo. Kane e rpemkara? damn
MMM =e e go6ap? IIpobGieMOT € BO Toa WITO HUE ce OOMAOBME Jla pacIpocTpaHNMeE
€IHO TBPAEHE Ha CUTe NMPUPOAHM OpoeBH, Oe3 fa JloKaxkeMe fieka Toa € TOYHO 3a
efeH npupopaeH 6poj. MiMeno, nmpeckokHyBameTo Ha BU e npuumHaTta 3a “gokazot”
Ha eJIHO allCypIHO TBPJeHe, KOj J0Ka3 Ha MPB MOTJIe/l HU U3riiefia IeKa € KOPeKTeH.

3atenemka 3. Co moMoII Ha akcMoMaTa 3a WHAYKIXja MOXe J1a Ce TOKaxXe n
BTOPHOT NPUHIUN HA MATEMATHIKA HHIYKIHja, KOj TJIacH:

AKko Tpeba fia ja fOKakeMe TOYHOCTa Ha HEeKoe MaTeMaTH4Ko TBppewe 7,
KO€ 3aBUCHU Of IPUPORHUOT 6poj N, u ako 3a T 3HaeMe feKa:

(iii) T e TOYHO 32 HEKOj KOHKPETEH MPUPOJIEH Opoj M ;
(iv) op mpeTmocTaBKaTa fAeka 7 e TOYHO 3a HEKOj HmpupoaeH 6poj k=m
cnenyBa ieka 7 e TouHo n3a K +1;

TOTall OBa TBPACHE € TOYHO 3a CEKOj IPUPOJIeH Opoj N>m. ¢

[la pa3riepgamMe yiTe HEKOJIKY IPUMEPH.

Ipumep 2. Co n! ga ro o3HauMMe NPOU3BOAOT Ha NPBUTE N NPUPOTHU
6poeBn, T.e. N'=1-2-...-(n—1)-n, kage Ol=1=1. [Tlokaxu aeka

1-142- 2. +n-nl=(n+1)-1. 3)

Pewenue. [la o3saunve F, =1-142.21+..+n-n!. Ke ro npuvernve MMHU.
HNmame

Yekop 1 (BH). 3a n=1, umame (1+1)+-1=2-1=1.2-1=1=F;, mTo 3HaUn
neka popmystara (3) Bakm3a n=1.

Yexkop 2 (UII). Heka nmpetnocTaBuMe JieKa 3a HEKO]j puposieH 6poj k Baxku
F =1-242- 2.+ k -k!I=(k +D)I-1.

Ke gokaxeme exa popmynara (3) e Touna u 3a 6pojor k +1. Op MIIT umame

Frog=1-142-24. +k-kh(k+2) - (k +D!=F, +(k +1)+-1
=kK+D-1+(k+D)-(k+D)!=k+D[(k +D) +1]-1=(k + 2)I-1

IITO 3HAYM IeKa paBeHCTBOTO (3) € TOUHO M 3a mpupogHuoT 6poj k +1, ma om MMU
clieflyBa JieKa Toa € TOYHO 33 CEKOj MPUPOJIeH Opoj N. ¢

Bo cnepnara 3agava Ke nokaxkeMe kako MMM ce npuMeHyBa BO 3afiaydl Off
HAEJIUBOCT.

Ipumep 3. Jokaxu feka 3a ceKoj HOpupopeH Opoj n  6GpojoT
A, =2"2.3" 1 5n—4 ce gemn co 25.

Pewenue. Yexop 1. BU: Ke nposepume mamu Gpojor A ce memm co 25.
Umame, A =242.31 15.1-4=2%.31 454 = 25 w0 3Haun gexa 25| A,

Yexkop 2. (UIT). Heka npeTnocraBuMe JieKa 3a HEKOj IpUPOJieH Opoj K Baxku
25| A =2%2.3K 15K 4.

_ 2(k+1)+2 . 3k+1

Ke nokaxkeme, neka 25| Aa +5(k +1) -4 Op cBojcTBaTa Ha

cTeneHuTe qoouBame
Ay =253.3K L L5k +1)-4=2.2%2.3.3% 15K +5-4
=2K42 .3k 45k — 4150252 3K 1) = A +5(4-6% +1)
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3a cekoj npupopeH 6poj k Gpojor 4.6 3aBplIyBa Ha Hudparta 4, ma 3atoa
3a cexoj pupojieH 6poj K Gpojor 4.65 +1 3aBplIyBa Ha Iudpara 5, T.e. TOj € IeNuB
co 5. Criopeqt Toa, 3a cekoj mpupojieH 6poj k Baku 25| [5(6k +1)] u kako cropen UTI
Baxku 25| Ay mobmema meka 25([A, + 5{6k +1)]= A1 , CO IIITO 3a7]aUaTa € pereHa. ¢

Bo cnepnuTe gBa mpuMepn Ke nokaxkeme kako MMM ce mpumeHyBa npu
JOKaXXyBame Ha HEPABEHCTBA.

2

IIpumep 4. [lokaxere neka (2n)!< 22n (n!) ,3a n>1.

Pewenue. Yexop 1. (BH). 3a n =2 nmame (2-2)=4=24<64= 222 (2!)2 , T.€.
HEpaBEHCTBOTO BaXKM.
Yekop 2. (UII). Heka npeTnocraBuMe fieka 3a HEKOj IpUpofieH 6poj K Baxku

(2k <22 (k1)?. O MM 3a k +1 umame
[2(k + )= (2K J(2k +1)(2k + 2) < 22K (k1)? (2k + 1)2(k +1)
<22 (k + 1ki2(k +1)= 226 D[k + 1)

T.€. HEPaBEHCTBOTO Baxky 1 3a K +1, ma 3Haun Baxku 3a cekoj NeN . ¢

Ipumep 5. [TokaxkeTe feka 3a N >3 e TOYHO HEPABEHCTBOTO

n™smn+nn.

Pewenue. Yexop 1. (bBU). 3a n=3 umame 3% =81> 64:43, T.c. HEpaBeH-
CTBOTO € TOYHO.

Yekop 2. (MII). Heka mpetmocraBuMe JIeKa 3a HEKOj mpupofeH 6poj k >3
sakn K> (k +1)X.

On UIT 3a npupopuuot 6poj k +1 umame

S (kD) 2 (k+1)k  [(k+1)2]Ft
Kk+1 - Kk+1

=(k+2+4) > (k+ 2"
T.e. HEpaBEHCTBOTO BaxKK 1 3a K +1, ma 3HauM Baku 3a ceKoj NeN . ¢

Ce Haoesame Oexa MMH Ke su ce OotiadHe kaxo "opyoue" co Koe 80 UOHUHA Ke
ariakysaitie Ha HajpasauydHu 3aoa4u. Bo osaa paboitia ce 06uooeme Oa e 3aiio3Haeme co
064 OCHOBHO MATHEMATAUYKO OpYyOue, HeZoguille Upasud U Ha4uHUille Ha KOPUCIiere HA
ucttiottio. Ha kpajoiti 8u tipedaazame camociojHo 0a 2u peuiuitie cCAeOHUIte 3a0a4.

Bapaua 1. JTIOKaXxu fleKa 3a CeKoj IPUPOJieH 6poj N Gpojor B, =5"1 —4n—5 ce
nenu co 16.
3anauva 2. [lokaxku ieKa 3a ceKoj IPUPOfieH Opoj N BaxKu

1 .1 .1 1 __n
2 t23t3a T an T

3anaua 3. Hajau ro 36upoT Ha npBuTe N HEMapHU NPUPOAHHI OPOEBH.
3apaua 4. Jlokaxu, feka 30MpOT Ha KBajpaTUTE Ha IpBUTE N IPUPORHU

OGpoeBH € eTHAKOB Ha w .
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