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Trigonametrik funkciyalardin aniqlamalarinan paydalamip berilgen

tenliklerdi esaplaw ham dalillew

Abdullayeva Nodira Qamaraddin qizi
Nokis Mamleket pedagogika instituti student

Anotatsiya: Bul maqalada biz, trigonometrik funksiyalardi kérip shigamiz

esaplawdi yamasa dalillewdi korip shigamiz.

ham trigonometrik funksiya teoremalaridan paydalanip, berilgen tenliklerdi

Gilt soz: trigonometrya, funksiya, teorema, sin(x), cos(x), chz, shz,

e" =cosz+isinz , KOSINUS, sinus, e” e™ htp,

1. Trigonametrik  funkciyalardin =~ aniglamalarman

tomendegi tenliklerdi esaplan.

ch(z +”?') —ishz

Shigariliwi.

{e‘Z =CoSz+isinz

e? =cosz—isinz

paydalanip

Sistemani bir birinen alatugin bolsaq tomedegi zat kelip shigadi.

iz —iz

iz

e’ —e ™ =2isinz => — =sinz
i2
ez _e—z o iiz _e—iiz e—z _ez ) ez _e—z )
sh(z) = , sin(iz) = = =] =ishz
(2) 2 (i2) i2 i2 2

ch(z +%‘) = cos(iz _%) =C0Siz cos%—sin izsin % =—siniz =ishz

Juwabl. ch(z +%‘) — ishz

2. Trigonametrik  funkciyalardin ~ aniglamalarinan

tomendegi tenliklerdi dalillen.

th(iz) = itgz
Sheshiliwi:

paydalanip
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thz = 32— th(iz) = SN02)
chz ch(iz)

—ish(iz) =sinz = sh(iz) =isin z,ch(iz) = cos z

th(iz) = SN2 _1sInZ
- ch(iz) S cosz

Juwabi: th(iz) =itgz
3. Trigonametrik  funkciyalardin ~ aniglamalarinan  paydalanip
tomendegi tenliklerdi esaplan.
sin(iz) = ishz
Shigariliwi.
e” =cosz+isinz

{e“z =cosz—isinz

Sistemani bir birinen alatugin bolsaq tomedegi zat kelip shigadi.

iz

e? —e ™ =2isinz = — =sinz
i2
sh(z)=S—%_ sinliz)=2—%-% € i€ =° _in
2 i2 i2 2

Juwabl.sin(iz) = ishz

4.  Trigonemetriyaliq funkciya tariyplerinen paydalanip toémendegi
tenlikti dalillen.

ctg (iz) = —icthz

Dalilleniwi:

cos(iz . , . . I
ctg (iz) :—() dep jayip alamiz hdm kosinus penen sinustin manislerin

sin(iz)

qoyamiz.
cos(iz)zei +e sin(iz)zei €
21
i 2,92 @Z_gp? i(ef+e’
ctg(iz):cos(lz)ze re & e ( ) Us1 koriniske keledi ham

sin(iz) 2 2i el —¢’

bolshektin aliminda boliminde 2 ge bolip shz ham chz funksiyasina keltiremiz.

z

e " —e

—7 z z
€ +¢€ shz =—isin(iz)=-

chz =cos(iz) =
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(e *t+e’
cos(iz) e?+er et-e i(e7+€") I[ 2 j ichz
ctg(iz)=—7—<= = = = = —icthz
sin(iz) 2 2i e’ —¢’ e’ —¢’ —shz
2

Dalillendi.
5. cos(iz) = chz
Shigariliwi.

e” =cosz+isinz, e“=cosz—isinz, e”+e"” =2cosz

iz —iz . iz + —iiz ] e—z + ez
cosz = = cos(iz) = — = cos(iz) =

e’ +e’
chz =

,€0s(iz) = chz
Juwabi. cos(iz) = chz

6. Trigonametrik funkciyalardan paydalanip tomendegi tenliklerdi
dalillen.

ch(iz) =cosz

Shigariliwi.

Daslep ch(iz) ti tabip alamiz.

z -z iz —iz
(S

ch(z) = — ch(iz) = ¢

e” ham e " lerden paydalanip cosz ti tabamiz.
e” =cosz+isinz

e 2 =cosz—isinz

2cosz=e"+e " =cosz =

iz —iz

Bul jerde korinip turipti ch(iz) = ¢ ¢

=cosz ekenligi.

iz —iz

Juwabi.ch(iz) = £ *¢

=c0sz, ch(iz)=cosz

7. Trigonemetriyaliq funkciya tariyplerinen paydalanip toémendegi
tenlikti dalillen.

ch(z, +z,) =chz, *chz, + shz, *shz,
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Dalilleniwi.

ch(z, + z,) =chz, *chz, + shz, *shz, Tenlemesin  giperbolik  funksiyalard

aniqlaw jardeminde tastiyiqlaymiz.

Giperbolik kosinus ham sinus funksiyalar1 tomendegishe aniqlanadi :

X X

e +e

chx =

—X

e —¢€

shx =

Endi biz ch(z, + z,) ni bul aniglamalar jardeminde jazamiz :

e21+22 + e—(zﬁzz)

ch(z, +z,) = >

Son chz, *chz, + shz, * shz, ni esaplaymiz:

e" +er . e?+e 2. (e"+e*)(e” +e7?)
chz, *chz, = * =
ehz, = ()" () .
e" —e €7 —e”  (e"—e")(e” —e )
shz, *shz, = * =
, *shz, = ( > )*( 5 ) 4

Endi bulardi kobeytemiz:

(6" +e)(e” +e @) =e"e” +ehe ™ +e e +e he ®

(e" —e™)(e” —e @) =g"e” —ehe ™ —ee” +e ie ¥
Endi bulardi qosamiz:

chz *chz. + shz. *shz. = (e"e™ +ehe ™ +e e +e e )+ (e"e” —ete 2 —e he” +e e )
1 2 1 2
4

Apiwayilastiramiz:

hy *ch hy *sh 2eat2 +2e—(21”2) el +e*(zl+zz)
chz, *cnz, +shz, “shz, = 4 = >

Bu ch(z, +z,) anlatpa menen birdey.

itz 4 e—(21+zz)

ch(z, +z,) = >
Solay etip, ch(z, +z,) =chz, *chz, + shz, *shz, ekenligi dalillendi.
8. Trigonametrik  funkciyalardin ~ aniglamalarinan  paydalanip

tomendegi tenliklerdi esaplan.
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7,+12 2,-1
C0S Z, +COS Z, = 2C0S ——2C0S 12 2
Shigariliwi.
z,+2, 7,-1 7,+12 -2, . 7,+2, . 7,—1
cos z, = cos(+—=2+-1—2) =cos+—%cos +—=%—sin L —2sin 1 —2
2 2 2 2 2 2
2,+2, 7,-1 2,+12 2,-2, . 7,+Z, . 7,—1
cos z, = cos(+—=2 - —1—2) =cos+—=2cos +—=+sin +—=2sin1—2
2 2 2
2,+12 2,-2, . 7,+2, . 7,—1
cosz, = cos+—=2cos+—=2—sin1—=2sin1—2
2 2 2 2
2,+12 2,-2, . 7,+7, . 7,—1
c0S z, = c0S——2c0s +—=2 +sin +—2sin +—2
2 2 2 2

Sistemani qosatin bolsaq tomedegi zat kelip shigadi.

.+, Z,—1 Z,—-1,

z , o L+Z, . 7,1, 2,+12,
COS Z, +COS Z, = COS —sin sin +C0s cos

cos -
2 2 2 2 2
7,42, . 7,-1 2,+1 2,-1
+sin +—=2sin +—% =2cos+—=2cos 1 —*
2 2
2,+1 2,-1
Juwabi. cosz, +cosz, =2cos——=cos 12 -

9. Trigonametrik  funkciyalardin  aniglamalarinan  paydalanip

tomendegi tenliklerdi esaplan.
sh(z +%‘) —ichz

Shigariliwi.

e? =cosz+isinz
e =cosz—isinz

Sistemani bir birinen alatugin bolsaq tomedegi zat kelip shigadi.

iz —iz
e? —e™ =2isinz=> =sinz

i2

ez _e—z o iiz _e—iiz el_pe )
sh(z) = , sin(iz) = = =1 =ishz
(@) 2 (i2) i2 i2 2

sh(z +%') = —isin(iz —%) = —i(siniz cos%—cosiz sin%) = —i(~cosiz) =i cosiz = ichz

Juwabl. sh(z +”?') —icosiz = ichz
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