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Theorem-2 {Leibnjz’s Theorem): If u and v are fu
order derivatives with respect to x, then

(wv), ="Cu v4 "Cild V3 +"Cou, v, +...+“C,,_1u1vnq,+"cnw,,
Proof: We prove this theorem by Mathematical Induction, Using product theorem of
differentiation, we have

al number x is denoteg by

nctions of x and both Possess nth

(uv), = 'c% (uv)= %{”-v + ug% =UV + W ="Cuy+'Cuy, +'C, =1=Y¢,

T,soletitbe truefor n=ke N, ie.
+*Cyuv,

This shows that the given theorem is frue for n =

(), 21‘::-‘-"Jc'-"'g‘‘::1”1.;—1""1"‘i Cally 5V, +»<-+kck—1u1"’n-1
d d d d d

(wv),,, =%C, 2 UV HRC, 35 UG, o Una¥a) +.44C, 2 v e, el

k - k k
(uv)y 4= C.luy, v+ A Ciluew, + Up Vo [+ Cyluy v, + Up_oVal+

et Cy Uy, + UV C iy, +uvy,q)
k
|]¢'|'r|r'-"1"'{":C1+"li?2]l.'k_,1.r'2 +ot[Cy_ H'C Juy, H Cov,
- to
=1=""1C."C, =1=*"G, ,, so the last equation reduces

. {w}kﬂ '—'*“C.uu-.-‘\""'t ﬂc1unv1+ "H'Cz“x
This shows that thear

induction, we haye (v

Wv),., =*Cu,, v +[*C.+*C
SII'II;E kcr_.1+t'c,=k+ic, '_lrc‘

K+t LEa et
Mk A O bmuvk‘t'hemallcal
&M is true for n=k+1, so by principle of ma
i
In ="CUN+"Clly VA" Coth, oV 4. 4"C, it +"ColY -



