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More max-min examples
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Distance from a point (a, b) to a line




Distance from a point (a, b) to a line




Distance from a point (a, b) to a line




Minimize s = \/(a — z)2 + (b — y)?




Find the point on the cone z = /22 + 2y? that is
closest to (6, 3, 0)

(x.y,

(6.3.0)



Find the point on the cone z = /22 + 2y? that is
closest to (6, 3, 0)

(x.y,

#

(6.3.0)

Minimize distance: s = \/(z — 6)2 + (y — 3)2 + 22



2= /222 + 242
2% = 2% 4 2y°
Define G(z,y, z) = 22° + 2y* — 2

The cone consists of the points (z,y, 2) for which
G(zr,y,2) =0



If a surface is described by an equation of the form
G(z,y,z) = C then VG = <%§, ?957 %§> is

perpendicular to this surface.

G(z,y, 2) = 22° + 2y* — 2*

VG = (4z, 4y, —2z)



If (x,y, z) is the point on the cone that is closest to
(6, 3, 0) then (6 —x, 3—1y, 0— z) is perpendicular
to the cone.

(x.¥,

(6,3,0)



At this point, VG is also perpendicular to the cone

(x.y

VG

{6.3.0)



6—x, 3—y, 0—2) =kVG




6 —x, 3—
y, 0 —2) =kVG
6—x, 3—y, 0—
: 2y = k{dx, 4y, —2z)



6—x, 3—y, 0—2) =kVG
6 —x, 3—y, 0—2)= (4dkx, dky, —2kz)
6 —x = 4kx 33—y =4ky —z = —2kz

—z = —2kz implies that k£ = %



6—x, 3—y, 0—2) =kVG
6 —x, 3—y, 0—2)= (4dkx, dky, —2kz)
6 —x = 4kx 33—y =4ky —z = —2kz

—z = —2kz implies that k£ = %



(6-2, 3-y, 0—2) =kVG
6—x, 3—y, 0—2) = (dkz, 4ky, —2kz)
6 —v=4kxr  3—y=4ky —F= 2ke
—z = —2kz implies that k = 2

r =2 y=1

Z:\/2w2+2y2:\/m







s =/(x—6)2+ (y — 3)% + 222 + 2y

s = (x —6)* + (y — 3)* + 22° + 2y°

9,
238—;:2(x—6)+4a::6a:—12
0s
2577 — 9(y — 3) + 4y = 6y — 6
59y (y — 3) + 4y = 6y
0 and 25 =0



0s 0s
25— =6z —12 25— = 6y — 6
s(% T S(’?y Y

s __ 0s __
Set%—Oanda—y—O
6x —12 =0 6y — 6 =

T =2 y=1

2 =/2x2 + 2y2 = V10

(2, 1, v/10) is the point on the cone that is
closest to (6, 3, 0)
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Straight Line Approx
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Dissolved Oxygen vs. Water Temperature
for Beaufort River in South Carolina

FDO6611 (mgiL)

FWT6611 (°C)



Many Possible Lines




Find m and b




Error = mx; + b — vy;
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Square of the Error = (mx; + b — y;)*




n

Sum of the Squares = z:(mxz +b— ;)
i=1




n

f(m, b) =) (ma;+b—y)’

1=1

To minimize. set 2L and 2L to 0
’ om ob















n

Z(mxi +b—1y;)x; =0

1=1

mzn:a:? —|—b§n:xi — zn:ajzyz =0
i=1 i=1 i=1



n

Z(mxi +b—1y;)x; =0

1=1

mn mn mn
mZx? —|—be@- — szyz =0
i=1 i=1 i=1
n mn mn
mfo + bzxi = Z%yz
i=1 i=1 i=1






Zb:b+b+---+b (n times)
i=1

= bn









mzn::cf + bzn::c@- = zn:ajzyz
i=1 i=1 i=1
m i r; +bn = z”: Vs
i=1 i=1






AX+BY =U
CX+DY =V
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Find the least squares line through the points:
0,00 (1,2 (21 (32

X Yi

w N = O
N = N O



Find the least squares line through the points:
0,00 (1,2 (21 (32

0 0 0 0
1 2 1 2
2 1 4 2
3 2 9 6



Find the least squares line through the points:
0,00 (1,2 (21 (32

T Yi Ly LiYq
0 0 0 0
1 2 1 2
2 1 4 2
3 2 9 6
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n

f(m, b) =) (ma;+b—y)’

1=1

0
22 (max;+b—y;)x; 8?: 22 mx;+b—y;)

=1 =1
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,u:%z:v@- Var:%Z(xi—,u)Q

—Zx — 2uz; + pi?)

%Zx — 24 Z:vﬂr Zu
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1 < 1 <
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