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Quotient rule derivative formula
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comparison Limit comparison alternating series Cauchy condensation Dirichlet Abel Vector Gradi gradienence curl laplacian directed derivatives theorems Gradient Green Stokes Divergence generalized Stokes Multivariate formalities Matrix Tensor external geometric definitions Partial derivative Multiple integral Line
integral Surface integral Volume integral Jacobian Hessian Specialized Fractional Malliavin Stochastic Variations Glossary of calculus Glossary of calculus List of calculus List of calculus Vte In calculus, the vomit rule is a method of finding a derivative of a function that is divided by the ratio of two distinguishable
functions. [1] [2] [3] Be f ( x ) = g ( x ) / h ( x ), {\displaystyle f(x)=g(x)/h(x),} where both g {\displaystyle g} and h {\displaystyle h} can be differentiated, and h ( x ) ≠ 0. {\displaystyle h(x)eq 0.} The quotient rule states that the derivative of f ( x ) {\displaystyle f(x)} is f ' ( x ) = g ' ( x ) h ( x ) − g ( x ) h ′ ( x ) [ h ( x ) ] 2 .
{\displaystyle f'(x)={\frac {g'(x)h(x)-g)h'(x)}{[h(x)]^{2}}}.} Examples Examples: d d x x x 2 = ( d d x x x ) ( x 2 ) ( e x ) ( d d x x 2 ) ( x 2 ) 2 = ( x x ) ( e x ) ( 2 x ) x 4 = e x ( x − 2 ) x 3 . {\displaystyle {\begin{aligned}{\frac {d}{dx}}{\frac {e^{x}}{x{{2}}}=={frac {\left({\frac {d}{dx}}e^{x }\right)(x^{2})-(e^{x})\left({{\frac {d}{dx
}}x^{2}/right)}{(x^{2})^{2}}}\\\={{\frac {(e^{x})(x^{2})-(e^{x})(2x)}{x^{4}}\={frac {^e{x}(x-2)}{x^{{3}}.\end{aligned } The quotient rule can be used to find the derivative of f ( x ) = tan ⁡ x = sin ⁡ x cos ⁡ x {\displaystyle f(x)=\tan x={\tfrac {\sin x}{\cos}}} as follows. d d x tan ⁡ x = d x sin ⁡ x cos ⁡ x = ( d d x sin ⁡ x ) ( cos ⁡ x ) − ( sin ⁡ x ) ( d d x
cos ⁡ x ) cos 2 ⁡ x = cos 2 ⁡ x + sin 2 ⁡ x cos 2 ⁡ x = 1 cos 2 ⁡ = sec 2 ⁡ x . {\displaystyle {\begin{aligned}{\frac {d}{dx}}\tan x&amp;={\frac {d}{dx}}}{frac {\sin x}{\cos x}}\{{frac {left({\frac {d}{dx}}}\sin x\right)(\cos x)-\\s in x)\left({\frac {d}{dx}}\cos x\right)}{\cos ^{2}x}}\\==\frac {\cos ^{2}x+\sin ^{2}x}}\cos ^{2}x}\\&amp;amp;={frac {1}{\cos
^{2}x}}=\sec ^{2}x.\end aligned} Igazolások A származékos termékek meghatározásából és a határérték-tulajdonságokból igazolás: Hadd f ( x ) = g ( x ) / h ( x ) . {\displaystyle f(x)=g(x)/h(x).} A határértékek származékos termékének és tulajdonságainak meghatározása a következő bizonyíték. f ' ( x ) = lim k → 0 f ( x + k )
− f ( x ) k = lim k → 0 g ( x + k ) h ( x + k ) − g ( x ) ( x ) k = lim k → 0 g ( x + k ) h ( x ) h h ( x + k ) k ≥ h ( x + k ) = lim k → 0 g ( x + k ) h ( x ) − g (x + k ) k ≥ lim k → 0 1 h ( x k ) = ( lim k → 0 g ( x + k ) h ( x ) − g (x ) h ( x ) + g (x ) h ( x ) − g (x k ) ≥ 1 h (x ) 2 = ( lim k → 0 g ( x + k ) h ( x ) − g ( x ) h ( x ) k − lim k → 0 g (x )
h ( x + k ) − g (x ) h (x ) ≥ 1 h (x ) 2 = ( h ( x ) lim k → 0 g ( x + k ) − g (x ) k lim k → 0 h ( x + k ) − h ( x ) k ) ≥ 1 h (x ) 2 = g ' ( x ) h ( x ) − g ( x ) h ' ( x ) h ( x ) 2 . {\displaystyle {\begin{aligned}f'(x)&amp;=\lim _{k\to 0}{\frac {f(x+k)-f(x)}{k}}\\&amp;=\lim _{k\to 0}{\frac {{\frac {g(x+k)}{h(x+k)}}-{\frac {g(x)}{h(x)}}}{k}}\\&amp;=\lim
_{k\to 0}{\frac {g(x+k)h(x)-g(x)h(x+k)}{k\cdot h(x)h(x+k)}}\\&amp;=\lim _{k\to 0}{\frac {g(x+k)h(x)-g(x)h(x+k)}{k}}\cdot \lim _{k\to 0}{\frac {1}{h(x)h(x+k)}}\\&amp;=\left(\lim _{k\to 0}{\frac {g(x+k)h(x)-g(x)h(x)+g(x)h(x)-g(x)h(x+k)}{k}}\right)\cdot {\frac {1}{h(x)^{2}}}\\&amp;=\left(\lim _{k\to 0}{\frac {g(x+k)h(x)-g(x)h(x)}{k}}-\lim _{k\to
0}{\frac {g(x)h(x+k)-g(x)h(x)}{k}}\right)\cdot {\frac {1}{h(x)^{2}}}\\ &amp;=\left(h(x)\lim _{k\to 0}{\frac {g(x+k)-g(x)}{k}}-g(x)\lim _{k\to 0}{\frac {h(x+k)-h(x)}{k}}\right)\cdot {\frac {1}{h(h}{2}}\{°frac {g'(x)h(x)-g(x)h'(x)}{h(x)^{2}}}.\end{aligned}}} Implicit differenciálás sal Let f ( x ) = g ( x ) h ( x ) , {\displaystyle f(x)={\frac {g(x)}
{h(x)}}}so g ( x ) = f ( x h ( x ) . {\megjelenítési stílus g(x)=f(x)h(x).} A termékszabály ekkor g ( x ) = f ( x ) h ( x ) + f ( x ) h ( x ) . {\displaystyle g'(x)=f'(x)h(x)+f(x)h'(x).} F ' ( x ) (x ) (displaystyle f'(x)} megoldása és az f ( x ) {\displaystyle f(x)} megoldása ad: f ' ( x ) = g ′ ( x ) − f ( x ) h ′ ( x ) h ( x ) = g ' ( x ) − g ( x ) h ( x ) h ( x )
= g ' ( x ) h ( x ) {\displaystyle {\begin{aligned}f'(x)&amp;={\frac {g'(x)-f(x)h'(x)}{h(x)}\\=\frac {g'(x)}.{ {h(x)}} \cdot h'(x)}{h(x)}\{{\frac {g'(x)h(x)h'(x)}{h(x)^{2}}}.\end{aligned}}} A láncszabályt alkalmazó bizonyíték Legyen f ( x ) = g ( x ) h ( x ) = g ( x ) h ( x ) − 1 . {\displaystyle f(x)={\frac The product rule is then f ( x ) = g ( x ) h (
x ) − 1 + g ( x ) d x ( h ( x ) − 1 ) . {\displaystyle f'(x)=g'(x)h(x)^{-1}+g(x)\cdot {\frac {d}{dx}}(h(x)^{-1}).} To evaluate the derivative in the second cycle, apply the rule of power together with the chain rule: f ' ( x ) = g ' ( x ) h ( x ) − 1 + g ( x ) ( − 1 ) h ( x ) − 2 h ′ ( x ) . {\displaystyle f'(x)=g'(x)h(x)^{-1}+g(x)\cdot (-1)h(x)^{-
2}h'(x).} Finally, rewrite it as fractions and combine the expressions, that f ' ( x ) = g ' ( x ) h ( x ) − g ( x ) h ' ( x ) 2 = g ' ( x ) h ( x ) h ′ ( x ) {\displaystyle {\begin{aligned}f'(x)&amp;={\frac {g'(x)}{h(x)}}-{{frac {g(x)h '(x)}/h(x)^{2}}\\{*{frac {g'x)h(x)-g(x)}h'}h{x)^{2}}{\end{align Implicit differentiation can be used to calculate the nth
derivative of a quotient (partly for derivatives of the first n − 1). For example, differentiate f h = g {\displaystyle fh=g} twice (which is f h + 2 f ' h ' h ' + f h = g {\displaystyle f''h','f' {\displaystyle f''==\left({\frac {g}{h}}\right)''={\frac {g''-2f'h'-fh'}{h}}.} References ^ Stewart, James (2008). Calculus: Early Transcendental (6th ed.).
I'm Brooks/Cole. ISBN 0-495-01166-5. ^ Larson, Ron; Edwards, Bruce H. (2009). Math (No. 9). I'm Brooks/Cole. ISBN 0-547-16702-4. ^ Thomas, George B.; Weir, Maurice D.; Hass, Joel (2010). Thomas Calculus: Early Transcendental (12th vaccination). I'm Addison-Wesley. ISBN 0-321-58876-2. Derived the word
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