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Birthday Cadet

Who’s Birthday is 1t?
@ This cadet is from a city in California
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Birthday Cadet

Who’s Birthday is It?

© Yes Lake Side California or San Diego area
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Birthday Cadet

@ This cadet is part of the Chess Club and Company
Football?
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© Gerrit Van Ommering is 20 Tomorrow 26 September!
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© Guest Lecture - Friday, 26 September, Dean’s Hour,
Washington Hall 5006
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© Next week - IT Lab Wednesday and Thursday - Project
Comp Day Drop Friday
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Directional Derivatives and the Gradient Vector Il

f(xo + ha, yo + hb) — f(xo, Yo)
h

Dyf(x0,¥0) = ,LILTE
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Directional Derivatives and the Gradient Vector Il

f(xo + ha, yo + hb) — f(xo, Yo)
h

Dyf(x0,¥0) = ,LILTE

Duf(x,y) = f(x,y)a+ fy,(x,y)b
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Directional Derivatives and the Gradient Vector Il

o
- (X0 + ha, yo + hb) — f(xo,
Duf(r0,0) = Jim "0 1Yo 1) — 1. o)
Q
Dyf(x,y) = f(x,y)a+ fy(x,y)b
° i) = (). by < 2 OF
() = {h(x.y). f( «,Y)>—a7 +w]
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Directional Derivatives and the Gradient Vector Il

o
- (X0 + ha, yo + hb) — f(xo,
Duf(r0,0) = Jim "0 1Yo 1) — 1. o)
Q
Dyf(x,y) = f(x,y)a+ fy(x,y)b
° i) = (). by < 2 OF
() = {h(x.y). f( «,Y)>—a7 +w]

@ So we can re-write our Directional Derivative as:

Duf(x,y) = Vi(x,y)- U
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Directional Derivatives and the Gradient Vector Il

o
- (X0 + ha, yo + hb) — f(xo,
Duf(r0,0) = Jim "0 1Yo 1) — 1. o)
Q
Dyf(x,y) = f(x,y)a+ fy(x,y)b
° i) = (). by < 2 OF
() = {h(x.y). f( «,Y)>—a7 +w]

@ So we can re-write our Directional Derivative as:

Duf(x,y) = Vi(x,y)- U

@ Suppose f is a differentiable function of two or three variables.
The maximum value of the directional derivative D,f(X) is
|V#(X)| and it occurs when U has the same direction as the
gradient vector V£(X).
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Directional Derivatives and the Gradient Vector Il

o
- (X0 + ha, yo + hb) — f(xo,
Duf(r0,0) = Jim "0 1Yo 1) — 1. o)
Q
Dyf(x,y) = f(x,y)a+ fy(x,y)b
° i) = (). by < 2 OF
() = {h(x.y). f( «,Y)>—a7 +w]

@ So we can re-write our Directional Derivative as:

Duf(x,y) = Vi(x,y)- U

@ Suppose f is a differentiable function of two or three variables.
The maximum value of the directional derivative D,f(X) is
|V#(X)| and it occurs when U has the same direction as the
gradient vector V£(X).

Fx(X0, Y0, Z0)(X—X0)+Fy (X0, Y0, 20) (¥ —Y0)+Fz(Xo, Yo, 20)(2—20) = 0
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Objectives

Min and Max - 14.7

@ Understand the contrast between single variable optimization
problems (relatively few) and multi-variable optimization (many
possible solutions).

© Determine the critical points of a function.

© Classify the critical points of a function using the Second
Derivative Test.

© Understand the difference between local and absolute extreme
points.

© Determine the absolute maximum and minimum values of a
function of two variables.

© HOMEWORK PROBLEMS: 3, 6, 39, 44
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Definitions

@ Definition 1 - Page 923
© Theorem 2 - Page 923
© Definition 3 - Page 924
© Definition 8 - Page 928
© Definition 9 - Page 929
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© Board Work
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Maximum and Minimum - 14.8

@ Understand the geometric justification for the method of Lagrange
multipliers.

© Use the method of Lagrange multipliers to determine the absolute
maximum and minimum values of a function of two variables
subject to one constraint.

© Use the method of Lagrange multipliers to determine the absolute
maximum and minimum values of a function of three variables
subject to two constraints.

© Model and analyze problems using Lagrange multipliers.

© HOMEWORK PROBLEMS: 1, 3, 10
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