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Taylor series in one independent variable
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Now extend to a function of two variables
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How to find extrema

consider 2f x b= +
2

2 * 2 0x x
d f

= > d d i tif

2 0

     * 0

df x
dx

x

= =

⇒ =

2 *

          

x xdx =

⇒ minimum

second derivative
gives curvature

Now consider  ( ),f x y

f fdf dx dx
⎛ ⎞∂ ∂⎛ ⎞= + ⎜ ⎟⎜ ⎟

y x
df dx dx

x y
= + ⎜ ⎟⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠

Need both derivatives to vanish to have a stationary point
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In general cannot tell what sort of extremum one hasIn general, cannot tell what sort of extremum one has 
from these two derivatives alone
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Now consider functions subject to constraints

e g find extrema of f(x y) subject to a constraint g(x y)e.g., find extrema of f(x,y) subject to a constraint g(x,y)
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Example:  find minimum of
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Method of Lagrange multipliers – More systematic approach
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find the minimum of
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Easy to generalize to any number of variables and constraints



Why are the Lagrange multipliers going to be important to us?  
recall that many of the systems of interest to us have energy levels
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Integrating multivariate functions
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Consider two routes between cities A and B
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Chain rule
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