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Math 2270 | i

Symmetsic mairices, quadratic forms, conics and quadrics

- Chapter 8
I'm u;@{aple 12 (not Mapie 13), Beca&se Maple 13 in the Math Department currently won't draw 3~d
piots.

Example |:
> with{ LinearAlgebra) :
with( plats)
. [, 58 5
> A= Matrzx(Z. 2, {2, 5 2,2” :
Eigenvectars{A};
Sa = Eigenvectors{A}[2], #the second object in the Ei

genvectors{A) output is a matrix
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t
> basis = GramSchmidt{ {Column(Sa, 1), Column{Sa, 2} }. normalized = true);
#if I don't ask for normalized, Maple doesn’t give unit veciors
) |t L]
basis = , - !, (2}
L I Lor ]
IEERANS N E
> 8= (basis[2]] basis[ 1)) #1 want positively oriented
L ]
s=| 3
EACEEREN
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> Transpose(8).A.S,
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> t'mpiicizplot( 240 + 2'}-’2 +5xy=Lx=-2.2 v=-2.2 color= bfack);

==2.2, axes = boxed)

> plo3d(2-2 42 4+ 5.5y x 22 0, y
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> with{ plots) :
impliciplot(8-x* — 16-x-y + 8+ +33:sqr1(2) -x — 31 :sqrt(2) -y + 70 =0, x=-3.0, y =-5
.0, color = black, grid = {100, 1001);
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Example 3
> = Matrind3, 3. [1-1,-2,- 1, 1,-2,-2,- 2, 2%

Po-1 -2
|
2 -2 2

3¢
[ ———

I
C::il -
éi-

> Figenvectors(C),

Se¢ = Eigenvectors(C}[2]; #the second object in the Eigenveciors( C) putput is a matrix
pasis = GramSchmidi( {Colummn(Sc. 1), Column(Sc, 2), Column(Sce,
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> with{plots)

impiicitplatjd(xz +y2 +2.7 =2y —dxz—4yzr=8x=-3.3,y

= boxed);
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& =ay £ =ar v¥ = ax
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Parabola. Hyperbola. Hyperbala,
vio= ax X ¥ y? %
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a < 0 a’ b2 PERY
a>0 k>4 a>3,b6>90
Solution (a} We rewrite the given equation as
4 25 100
Tty m__},z o
100 106 100
or
2 . 32 1
25 0 4
B whose graph is an ellipse in standard position with @ = 5 and b = 2. Thus
£ i the x-intercepts are (3, 0) and (-5, 0) and the y-intercepts are {0, 2) and
i ' (0. -2).
(b) Rewriting the given equation as
Xy
9 4

we see that its graph is a hyperbola in standard position with ¢ = 3 and
= 2, The x-intercepts are (3, 0) and (-3, 0).
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A26 Chapter 9 Applications of Eigenvalues and Eigenvectors (Optional)
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Figure 9.23 4

Figure 9.22 a
Elliptic paraboloid

Elbpsoid

A degenerate case of a parabola is a line, so a degenerate case of an elliptic

z
paraboloid is an elliptic cylinder (see Figure 9.24). which is given by
X2 N ¥y | x? g ¥ N 2
at bt a? Bt
Hyperboloid of One Sheet  (See Figure 9.25.)
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A degenerate case of a hyperboloid is a pair of lines through the origin;

Figure 9.24 i hence a degenerate case of a hyperboloid of one sheet is a cone (Figure 9.26),

Elliptic cylinder which is given by
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Figure 9.25 & Figure 9.26 a
Hyperboloid of one sheet Cone
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Figure 9.27 a Figure 9.28 &
Hyperboloid of two sheets Hyperbolic paraboloid

Hyperboloid of Two Sheets (See Figure 9.27.)
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Hyperbolic Parabeloid  (See Figure 9.28.)
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A degenerate case of a parabola is a line, so a degenerate case of a hy-
perbolic paraboloid is a hyperbolic cylinder (see Figure 9.29), which is given
by

2 2 2 2 2 2
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al b a? B al b2

Parabolic Cylinder  (See Figure 9.30.) One of 4 or & is not zero.

x* = ay + bz, v’ = ax + bz, ¥ = ax -+ by.

0. 6.0
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Figure 9.29 & Figure 9.30 a
Hyperbolic cylinder Parabolic cylinder
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