02/05/08                                       diferencialuri gantolebebi da maTematikuri fizika
leqcia 2 
                                     diferencialuri gantolebebi da maTematikuri fizika 

leqcia 2
3.2. pirveli rigis Cveulebrivi diferencialuri gantoleba gancalebad cvladebSi

ganvixiloT


[image: image82.png]


                          (3.2.1)

gantoleba, sadac 
[image: image2.wmf])

(

x

A

 aris x-is uwyveti funqcia, xolo 
[image: image3.wmf]0

)

(

¹

y

B

 y-is uwyveti fun​qciaa Se​​sabamisad 
[image: image4.wmf][

,

]

b

a

 da 
[image: image5.wmf][

,

]

d

c

 intervalebze.

gansazRvra 3.2.1.  (3.2.1) saxis  gantolebas ewodeba diferencialuri gantoleba gan​​​​​ca​lebad cvladebSi.

Tu (3.2.1) gantolebis orive mxares gavamravlebT dx-ze da gavyofT [image: image6.wmf]B

y

(

)

-ze, mivi​RebT, rom


[image: image7.wmf]dx

x

A

y

B

dy

)

(

)

(

=

.                          (3.2.2)

radgan 


[image: image8.wmf])

(

1

y

B

 da [image: image9.wmf]A

x

(

)


uwyveti funqciebia, arsebobs maTi 


[image: image10.wmf]ò

=

)

(

)

(

y

B

dy

y

b

 da 
[image: image11.wmf]ò

=

dx

x

A

x

a

)

(

)

(


antiwarmoebulebi. ase, rom (3.2.2) SeiZleba CavweroT


[image: image12.wmf])

(

)

(

x

da

y

db

=


saxiT. ori funqciis (aq 
[image: image13.wmf]y

 ganxilulia, rogorc 
[image: image14.wmf]x

-is funqcia) diferencialebis to​lo​bidan ki gamomdinareobs, rom TviT es funqciebi mudmivi SesakrebiT gansxvavdebian, e.i.,


[image: image15.wmf]ò

ò

+

=

C

dx

x

A

y

B

dy

)

(

)

(

, 
[image: image16.wmf]const

C

=

,
romelic SeiZleba


[image: image17.wmf]C

y

x

F

=

)

,

(

                          (3.2.3)

aracxadi saxiT gadavweroT, sadac

[image: image18.wmf]ò

ò

-

=

dx

x

A

y

B

dy

y

x

F

)

(

)

(

:

)

,

(

.
(3.2.3)-s ewodeba (3.2.1) gantolebis zogadi integrali. geometriulad zogadi integ​ra​li warmoadgens sibrtye​ze wirebis erTparametrian (pa​rametriT C) ojaxs. maT Cven di​fe​rencialuri ganto​le​bis integralur wirebs vuwo​debT. integraluri wiri amonaxsnis grafikia. C pa​ra​met​risTvis sxvadasxva mniSvnelobebis miniWebiT viRebT gantolebis yve​la amonaxsns, garda, SesaZlebelia, gansakuTrebuli amonaxsnisa. igive terminologias vi​ye​nebT ufro zoga​di


[image: image19.wmf])

,

(

'

y

x

f

y

=

                          (3.2.4)
gantolebisTvisac. saxeldobr, mis zogad amonaxsns da zogad integrals aqvT Sesa​ba​mi​sad


[image: image20.wmf])

,

(

C

x

y

j

=

 da 
[image: image21.wmf]0

)

,

,

(

=

F

C

y

x


saxe. SevniSnoT, rom (3.2.4) gantoleba gan​sa​zR​vravs sibrtyeSi mimarTulebas, xolo in​teg​raluri wiris yovel wertilSi mxebs gan​to​lebiT gansazRvruli mimarTuleba aqvs.
magaliTi 3.2.2. ganvixiloT


[image: image22.wmf]xy

dx

dy

=

, 
[image: image23.wmf]0

¹

y

,                             (3.2.5)

gantoleba. (3.2.5)-is orive mxaris y-ze gayofisa da dx-ze gamravlebis Sedegad mivi​RebT, rom


[image: image24.wmf]xdx

y

dy

=

,                                (3.2.6)
(3.2.6)-is integreba (zemoT miTiTebuli azriT) mogvcems (3.2.5)-is zogad amonaxsns, romelsac aqvs


[image: image25.wmf]c

x

y

+

=

2

ln

2

 
[image: image26.wmf]Þ

 
[image: image27.wmf]c

x

e

y

+

=

2

2

 
[image: image28.wmf]Þ

 
[image: image29.wmf]c

x

e

y

+

=

2

2

                  (3.2.7)

saxe.
magaliTi 3.2.3.


[image: image30.wmf]2

1

'

y

y

-

=


gantolebis zogad amonaxsns aqvs


[image: image31.wmf])

sin(

C

x

y

+

=

, 
[image: image32.wmf]2

2

p

p

£

+

£

-

C

x

,

saxe. Sesabamisi integraluri wirebi warmoadgenen sinusiodebis naWrebis ojaxs, xolo ma​​Ti 
[image: image33.wmf]1

=

y

 da 
[image: image34.wmf]1

-

=

y

 momvlelebi _ gansakuTrebul amonaxsnebs (ix. nax. 3.2.1).

[image: image1.wmf])

(

)

(

)

(

y

B

x

A

dx

x

dy

=


nax. 3.2.1

Sebrunebuli amocana 3.2.4.

[image: image35.wmf]0

)

,

,

(

=

F

C

y

x

,                            (3.2.8)

[image: image36.wmf]0

'

)

,

,

(

)

,

,

(

'

'

=

F

+

F

y

C

y

x

C

y

x

y

x


sistemidan C pa​rametris gamoricxviT miviRebT im


[image: image37.wmf](

)

0

'

,

,

=

y

y

x

F


pirveli rigis diferencialur gan​to​lebas, romlis zogad amonaxsns (3.2.8) warmo​ad​gens.

magaliTi 3.2.5. vipovoT is diferencialuri gantoleba, romelsac akmayofilebs


[image: image38.wmf]Cx

y

2

2

=

                             (3.2.9)
gantolebiT mocemuli parabolebis ojaxi.

(3.2.9) gantolebis x-is mimarT gawarmoebiT gveqneba


[image: image39.wmf]C

yy

2

'

2

=

.                            (3.2.10)
(3.2.10) tolobis orive mxaris (3.2.9) tolobis Sesabamis mxareze gayofiT C nebismieri mudmivi gamoiricxeba da miviRebT saZiebel diferencialur


[image: image40.wmf]x

y

y

1

'

2

=

, e. i., 
[image: image41.wmf]0

'

2

=

-

y

xy


gantolebas.
3.3. pirveli rigis erTgvarovani gantoleba

gansazRvra 3.3.1. pirveli rigis


[image: image42.wmf])

,

(

)

(

y

x

dx

x

dy

j

=

                          (3.3.1)

diferencialur gantolebas ewodeba erTgvarovani, Tu 
[image: image43.wmf])

,

(

y

x

j

 funqcia SeiZleba war​mo​vad​ginoT, rogorc Tavisi argumentebis Sefardebis funqcia, e. i., Tu


[image: image44.wmf]÷

ø

ö

ç

è

æ

=

x

y

f

dx

x

dy

)

(

, 
[image: image45.wmf]0

¹

x

.                       (3.3.2)

Tu SemoviRebT


[image: image46.wmf]x

y

t

=

:

                                (3.3.3)

aRniSvnas, maSin (3.3.1) saxis gantoleba dava (3.2.1) saxis gantolebaze. marTlac, (3.3.2)-dan gamomdinareobs, rom


[image: image47.wmf]tx

y

=


da


[image: image48.wmf]dx

dt

x

t

dx

dt

x

dx

dx

t

dx

tx

d

dx

dy

+

=

+

=

=

)

(

.        
       (3.3.4)

(3.3.1)-dan, (3.3.2)-isa da (3.3.3)-is Tanaxmad, gveqneba, rom


[image: image49.wmf])

(

t

f

dx

dt

x

t

=

+

 anu 
[image: image50.wmf]t

t

f

dx

dt

x

-

=

)

(

,
saidanac SegviZlia davweroT, rom

[image: image51.wmf]x

dx

t

t

f

dt

=

-

)

(

,
romlis integreba mogvcems


[image: image52.wmf]ò

+

=

-

c

x

t

t

f

dt

ln

)

(

, 
[image: image53.wmf],

const

c

=

                  (3.3.5)

gamosaxulebas, saidanac vipoviT t-s, rogorc x-is funqcias. misi 
[image: image54.wmf]xt

y

=

 tolobaSi Cas​miT miviRebT (3.3.1) gantolebis zogad amonaxsns.
(3.3.5)-Si igulisxmeba, rom 
[image: image55.wmf]t

t

f

¹

)

(

. im SemTxvevaSi, roca 
[image: image56.wmf]t

t

f

=

)

(

, (3.3.1) gan​to​le​bas aqvs


[image: image57.wmf]x

y

dx

dy

=

                             (3.3.6)

saxe, êromelsac martivad amovxsniT cvladTa gancalebis meTodiT. marTlac,


[image: image58.wmf]x

dx

y

dy

=

 
[image: image59.wmf]Þ

 
[image: image60.wmf]1

ln

ln

ln

C

x

y

+

=

 
[image: image61.wmf](

)

0

1

>

C

 
[image: image62.wmf]Þ

 
[image: image63.wmf]1

ln

ln

C

x

y

=

 
[image: image64.wmf]Þ

 
[image: image65.wmf]2

1

:

C

C

x

y

=

±

=

 
[image: image66.wmf]Þ

 
[image: image67.wmf]x

C

y

2

=

, 
[image: image68.wmf]0

2

¹

C

.

meore mxriv, 
[image: image69.wmf]0

=

y

 (3.3.6) gantolebis amonaxsnia, raSic uSualod gantolebaSi CasmiT Se​​iZ​le​ba davrwmundeT. amdenad, zogad amonaxsns aqvs


[image: image70.wmf]Cx

y

=

, 
[image: image71.wmf]1

R

C

Î

,

saxe. cxadia, integraluri wirebi am SemTxvevaSi koordinatTa sistemis saTaveze gama​val wrfeebs warmoadgenen.

magaliTi 3.3.2. ganvixiloT


[image: image72.wmf]x

y

x

y

dx

dy

+

÷

ø

ö

ç

è

æ

=

2

, 
[image: image73.wmf]0

¹

x

,                      (3.3.7)

gantoleba.
cxadia, 
[image: image74.wmf]t

t

t

f

+

=

2

)

(

. (3.3.5)-is ZaliT miviRebT, rom


[image: image75.wmf]ò

+

=

c

x

t

dt

ln

2

 
[image: image76.wmf]Þ

 
[image: image77.wmf]c

x

t

+

=

-

ln

1

 
[image: image78.wmf]Þ

 
[image: image79.wmf]c

x

y

x

+

=

-

ln

 
[image: image80.wmf]Þ

 
[image: image81.wmf]c

x

x

y

+

-

=

ln

.       (3.3.8)

(3.3.8) warmoadgens (3.3.7) gantolebis zogad amonaxsns.
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