
Math 263     class discussion      1 March 2019 

Global extrema, compactness  

 
 

1.  Review:    Show that the critical points of the "volcano"  

𝑦 = 10(𝑥2 + 𝑦2)𝑒−(𝑥2+𝑦2)
 occur at (0, 0) and on the circle x2 + y2 = 1. 

  

 
 

2. Review:  Show that 𝑦 = 10 𝑥2𝑦 𝑒−(𝑥2+𝑦2) has maximum values at 

(±1,
1

√2
) and minimum values at (±1, −

1

√2
).   Show also that f has infinitely 

many other critical points and D = 0 at each of them.  Which of them give rise to 

maximum values?   Minimum values?  Saddle points? 

3.  

 



Plot3D[10𝑥^2𝑦Exp[−𝑥^2 − 𝑦^2], {𝑥, −2,2}, {𝑦, −2,2}]  

ContourPlot[10𝑥^2𝑦Exp[−𝑥^2 − 𝑦^2], {𝑥, −2,2}, {𝑦, −2,2}, Axes−> True, ContourLabels →
True, AxesLabel → Automatic, ContourStyleBlack, ContoursContourShading → None] 
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Compact Domains 

4. What does it mean for a subset of R2 (or of R3) to be open?  closed?  bounded?  compact?  

What is meant by the boundary of a set S?  This will be represented by the symbol 𝜕𝑆.  

5.  State the Compactness Theorem for continuous functions. 

6. Find the global max and global min of f(x, y) = x2 +xy + y2 over the square [-1, 1] × [1, 1]. 

 

7.  Find three positive numbers whose sum is 100 and whose product is maximum. 

8. In each of the following exercises (31 – 38) from Stewart, find the global max and min 

values of f on the compact set D. 

 

 

 



 

9.  

 

10. If the length of the main diagonal of a rectangular box must be L, what is the largest 

possible volume of the box? 

 

11. By parameterizing the boundary and using the second derivative test on the interior of the 

given domain, find the global extrema (if such exist) of: 

(a)  (S. Colley, Vector Calculus)  Let f(x, y) = x2 – xy + y2 + 1 on the closed square, S, 

given by [-1, 2]  [-1, 2].  (Hint:  There will be one critical point in the interior of S 

and 8 critical points of f restricted to the boundary of S. 



 

(b)  F(x, y) = 2x2 + y2 – 4x – 2y + 3 on the rectangle R defined by 0 ≤ x ≤ 3, 0 ≤ y ≤ 2. 

(c)   H(x, y) = y – x2 on the region whose boundary is a triangle with vertices (0, 0), (2, 

0), (0, 2). 

(d)   f(x, y) = x2 + y2 – x – y + 1 on the disc x2 + y2 ≤ 1. 

(e)   g(x, y) = sin x + cos y  on the rectangle R defined by 0 ≤ x ≤ 2, 0 ≤ y ≤ 2. 

(f)   F(x, y) = xy on the rectangle R defined by -1 ≤ x ≤ 1, -1 ≤ y ≤ 1. 

(g)   G(x, y) = x2 + 4y2 on the disc x2 + y2 ≤ 1. 


