10-Mavzu: Sodda ratsional kasrlar va ularni integrallash. To‘g‘ri ratsional kasrlarni integrallash.
REJA
1. Sodda  ratsional kasrlar va ularni integrallash.
2. To‘g‘ri ratsional kasrlarni integrallash.
3. Misollar yechish.
Sodda  ratsional kasrlar va ularni integrallash. Sodda  ratsional kasrlar deb nomlanadigan kasrlar asosan to‘rt xil bo‘ladi. Ratsional funksiyalarni integrallash shu to‘rt xil sodda kasrlarni integrallashga keltiriladi. Shu sababli bu to‘rt xil kasrni integrallash masalasi alohida ahamiyat kasb etadi. Ularning ko‘rinishi quyidagicha:




    , ,    va ,
bunda A, M, N, a, p va q  lar haqiqiy sonlar, k>1natural son va p2-4q<0 deb hisoblanadi.
Endi yuqoridagi kasrlarni integrallash masalasiga o‘tamiz.

a)       ni integrallash quyidagicha amalga oshiriladi:


=A=Aln|x-a|+C.

b)  ni integrallaymiz (k>1).




=A(x-a)-kd(x-a)=A+C= +C.

c)   ni integrallash (p2-4q<0) suratida mahrajining differensialini ajratib olish va mahrajini kvadratlar yig‘indisiga keltirish orqali jadvaldagi integrallarga keltiriladi.


=



d)      (k>1) sodda kasrni integrallash uchun x+p/2=z almashtirish bajaramiz, bundan dx=dz, x2+px+q=(x+p/2)2+q-p2/4=z2+a2, bu yerda a2=q-p2/4. U holda


 bo‘ladi. Ravshanki, 
Demak,  

Ik=   integralni hisoblash kifoya bo‘ladi.


Ik=. Bu yerda =Ik-1 ekanligini e’tiborga olsak,

Ik=                                  (5)
bo‘ladi.

Endi  ni bo‘laklab integrallaymiz. 




== =   
So‘ngi topilgan ifodani (5) formulaga qo‘yamiz, natijada

                        (6)


(6) rekurrent formula deb ataladi.  va  almashtirishlarga qaytib, izlanayotgan integralni topamiz.


 bilgan holda (6) formula yordamida  integralni hisoblash mumkin. Haqiqatan ham, 


Shunday qilib, biz barcha sodda kasrlarni integrallash formulalarini hosil qildik.
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We discuss a few simple situations of this type, which will turn out to be
fundamental for treating the generic integrand.

i) Let g(a ﬁ with a € R; by (9.1) b)
/ L 4z —loglz—al +e. (97)
Sow
) Tabe g(2) = L where r > 1; using (9.1) a) yields
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iif) Let g(z) = L with p? ¢ < 0, s0 that the denominator has no real

24 oprtq
roots and is positive. Putting

s=vq-p?>0,

a little algebra shows

2?42z +q=a+ 2 +p7 + (g —p°) = (z+p)’ +#

.

2 [1 (=27 } .
.

Now substitute y = p(z) =~

1 1 1
/z=+2pz+qd1_§/l+y23dy

Recalling (9.1) f) we may conclude

(9.9)
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az+b

) Consider g(z) Fimeig

. with p? — g still negative. Due to the identity

ar+b=azr+ap+b—ap=7(2c+2p)+(b—ap)
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we write
ax+b

Errrer 2/

Now use (9.6) with g(z) = 2% + 2pz + ¢, and (9.9):

a+b a2 b—ap 4p
/ZZHWH 3 log(” + 2z +9)+ arctan — = +¢. (9.10)

L
_”)/17“2»“414‘





oleObject1.bin

image2.wmf
(

)

k

a

x

A

-


