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5. funqciebi

5.1. funqciebi da grafikebi

gansazRvra 5.1.1. x cvladis funqcia XE "funqcia"  aris f wesi, romelic x-is yo​vel mniS​vne​lo​bas uTa​​nadebs erTaderT [image: image116.emf]

 ricxvs, romelsac y-iT aRniS​naven. yovelive amas CavwerT Sem​deg​​nairad:
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x-is cvlilebis X simravles gansazRvris are XE "gansazRvris are"  ewodeba, xolo y-is ([image: image3.wmf]f
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(5.1.1) da (5.1.2) aRniSvnebi erTsa da imave f funqcias (asaxvas) ga​mo​xa​tavs. x-s da​mo​uki​de​​beli, xolo y-s damokidebuli cvladi ewodeba.

gansazRvra 5.1.2. funqciis grafiki XE "funqciis grafiki"   ewodeba [image: image5.wmf](
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 dalagebuli wyvilebis Sesabamis wer​​​tilTa simravles Oxy koordinatTa sis​te​maSi, roca x gair​bens Tavisi gan​sa​zRvris mTel X ares (simravles).

funqciis grafikis magaliTebia Cven mier adre gan​xi​lu​li wrfe, wre​wiri da pa​ra​bo​la, romelTa Sesabamis funqciebs miviRebT ma​Ti gan​to​lebebis y-is mimarT amoxsniT:
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sadac k, b da p mudmivebia (“+” fesvis win Seesabameba zeda naxevarwrewirs, xolo “-“ ​_ qve​​da naxevarwrewirs). funqciis ganmartebidan gamomdinare, wiri nax. 5.1.1-ze gamoxatavs funqcias (radgan vertikaluri wrfe wirs mxolod erT wer​til​Si gadakveTs), xolo nax. 5.1.2-ze gamosaxuli wi​ri ar gamoxatavs funqcias (rad​​gan vertikaluri wrfe wirs er​T​ze met wertilSi gadakveTs da yoveli x-is Se​sabamisi mniSvneloba cal​sa​xad ar iq​neba gansazRvruli; sxva sit​yvebiT, yovel x-s See​sa​ba​me​ba ram​denime, saxeldobr 3, mniS​vne​loba, maSin, rodesac fun​qciis cne​ba moiT​xovs, rom x-s y-is mxolod erTi mniS​vne​lo​ba Seesabamebodes).*)
(5.1.3) funqciebi warmoadgens funqciis gamWvirvale magaliTebs, ram​​de​​na​dac isini erTi for​muliT arian warmodgenili. Tavdapirvelad ma​Te​matiko​sebi mxo​lod aseT funqciebs ganixilavdnen. funqciis maga​li​Tia agreTve
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tolobebiT mocemuli dirixles**) funqcia XE "dirixles funqcia" , romlis grafikuli war​mod​ge​na Se​uZlebelia.
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 funqciebis jami XE "funqciebis jami" , sxvaoba XE "funqciebis sxvaoba" , namravli XE "funqciebis namravli"  da gana​yo​fi XE "funqciebis gana​yo​fi"  Sesabamisad ewodeba

[image: image12.wmf]f

x

g

x

(

)

(

)

+

, [image: image13.wmf]f

x

g

x

(

)

(

)

-

, [image: image14.wmf]f

x

g

x

(

)

(

)

 da [image: image15.wmf]f

x

g

x

(

)

(

)

, [image: image16.wmf]0

)

(

¹

x

g

,

funqciebs.
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 funqciebis rTuli funqcia XE "rTuli funqcia"  (fun​qcie​​bis kom​po​zicia XE "funqciebis kom​po​zicia" ) ewo​deba
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funqcias, romelic miiReba [image: image20.wmf]f
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aRqmisTvis SeiZleba ufro martivi iyos rTuli funqciis Semdegi war​​modgena: Tu gvaqvs
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funqciebi, maSin
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warmoadgens rTul funqcias. cxadia, rTuli funqciis ganmarteba gu​lis​​​xmobs, rom pir​ve​li funqciis gansazRvris are emTxveva meore fun​qciis mniSvnelobaTa ares (simravles).

gansazRvra 5.1.5. funqcias ewodeba:

_ zrdad XE "zrdadi funqcia" i, Tu [image: image25.wmf](
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_ araklebadi XE "araklebadi funqcia" , Tu [image: image27.wmf](
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_ arazrdadi XE "arazrdadi funqcia" , Tu [image: image31.wmf](
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funqcias mkacrad monotonuri XE "mkacrad monotonuri funqcia"  ewodeba, Tu is zrdadi an klebadia, da _ monotonuri XE "monotonuri funqcia" , roca is araklebadi an arazrdadia.

gansazRvra 5.1.6. funqcias ewodeba luwi XE "luwi funqcia" , Tu
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xolo kenti XE "kenti funqcia" , Tu

[image: image34.wmf]f

x

f

x

(

)

(

)

-

=

-


yvela x-isTvis, sadac funqcia gansazRvrulia. amasTan orive Sem​Txve​va​Si igu​lis​​xmeba, rom [image: image35.wmf]f
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 RerZis simetriulia (ix. nax. 5.1.3). kenti fun​​qciis grafiki koordinatTa 
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 saTavis simetriulia (ix. nax. 5.1.4). es ukanaskneli imas niSnavs, rom Tu 
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 wertili ekuTvnis grafiks, maSin grafiks ekuTvnis 
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 wertilebis SemaerTebel wrfeze mdebareobs, amasTan 
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 segmentis (monakveTis) centria, e.i. Tanabradaa daSorebuli segmentis 
[image: image47.wmf]P

 da 
[image: image48.wmf]'

P

 bo​lo wertilebidan. 
[image: image103.wmf]y

[image: image104.wmf]y

gansazRvra 5.1.7. [image: image49.wmf]y

x

=

a

, [image: image50.wmf]a

Î

R

1

, saxis funqcias xarisxovani fun​qcia XE "xarisxovani funqcia"  ewo​de​ba, sa​dac x fuZea, xolo [image: image51.wmf]a

 _ xarisxis maCvenebeli. am fun​​qcias biologiaSi mo​de​lirebisas mravali ga​mo​ye​ne​ba aqvs. ma​ga​li​Tad, al​tmanisa da ditmeris*) mier dad​genilia Semdegi miaxloebiTi for​​mula
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gansazRvra 5.1.8. [image: image53.wmf]y

a

x

=

, [image: image54.wmf]a

=

const

>0, sa​xis fun​qci​as maC​ve​ne​b​li​a​ni funqcia XE "maCvenebliani funqcia"  ewodeba, sadac a fu​​Zea, xolo x _ xarisxis maC​ve​ne​be​li. is gvxvdeba, magaliTad, malTusis*) dis​kre​tuli modelis XE "malTusis dis​kre​tuli modeli"  ana​li​zi​sas. vTqvaT, n-iT aR​niSnulia aTwleulis nomeri raime dro​i​dan (ma​ga​​li​Tad, 1790 wlidan), xolo [image: image55.wmf]P
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zrdis r tempi aSS-Si 1790 wlidan 1860 wlamde 0,349-is toli iyo. (5.1.4)-dan cxa​dia,
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amrigad,
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rac imaze miuTiTebs, rom mosaxleoba izrdeba rogorc maCvenebliani fun​qcia. 
(5.1.6) formula SeiZleba ufro mkacrad damtkicdes maTematikuri in​duqciis prin​cipi XE "maTematikuri induqciis prin​cipi" s gamoyenebiT, romelic SemdegSi mdgomareobs:
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gansazRvra 5.1.9. mocemuli A dadebiTi ricxvis logariTmi 
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sa​dac a, b, c, A, B dadebiTi ricxvebia, 
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meoTxe damtkicdeba analogiurad; mexuTe gamomdinareobs Semdegi msjelobidan:
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meSvide gamomdinareobs Semdegi msjelobidan: gavalogariTmoT 
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bavSvebSi H simaRlesa (sm-Si) da w wonas (kg-Si) Soris kavSiri moicema (ix. nax. 5.1.6)
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formuliT. es formula miRebulia aSS-Si 5-dan 13 wlamde gogonebze dak​vir​ve​bis Sedegad.
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*) vTqvaT, � EMBED Equation.3  ��� funqcia iseTia, rom � EMBED Equation.3  ���-is gansxvavebul mniSvnelobebs � EMBED Equation.3  ���-is gan�sxva�ve�bu�li mniSvnelobebi Seesabameba. Tu � EMBED Equation.3  ���-s SevusabamebT iseT � EMBED Equation.3  ���-s, romlisTvisac sruldeba  � EMBED Equation.3  ���, maSin mi�vi�RebT wess, romelic mogvcems funqcias, romelsac � EMBED Equation.3  ��� funqciis Seb�ru�nebuli funqcia ewo�deba. is aRiniSneba � EMBED Equation.3  ��� simboloTi da � EMBED Equation.3  ���.


**) p. g. l. dirixle (1805 _ 1859) _ germaneli maTematikosi.


*) P. L. Altmann, D. M. Dittmer, eds. (1964) Biology Data Book. Federation of American Societies for Experimental Biology, pp. 234-235.


*) T. r. malTusi (1766 _ 1834) _ ingliseli ekonomisti, mRvdeli.
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