
2 February 2016

1 o

iL
Clear@xD; Clear@yD; Clear@zD
<< VectorAnalysis‘;

SetCoordinates@Cartesian@x, y, zDD;
ClearAll@x, y, zD;
f@x_, y_, z_D := x^3 + y^2 z

Print@"grad f = ", Grad@f@x, y, zDDD
Print@"grad f ÈP = ",

Grad@f@x, y, zDD �. 8x ® 1, y ® 1, z ® -2<D
grad f = 93 x2, 2 y z, y2=
grad f ÈP = 83, -4, 1<

iiL



Clear@xD; Clear@yD; Clear@zD; Clear@tD
x1 = 0; y1 = -1; z1 = 1; x2 = 2; y2 = 1; z2 = 3;

x@t_D := t x2 + H1 - tL x1

y@t_D := t y2 + H1 - tL y1

z@t_D := t z2 + H1 - tL z1

Print@"xHtL = ", x@tDD
Print@"yHtL = ", y@tDD
Print@"zHtL = ", z@tDD
xd@t_D := D@x@tD, tD
yd@t_D := D@y@tD, tD
zd@t_D := D@z@tD, tD
Print@"x’HtL = ", xd@tDD
Print@"y’HtL = ", yd@tDD
Print@"z’HtL = ", yd@tDD
P@t_D := x@tD + y@tD
Q@t_D := x@tD - y@tD
R@t_D := z@tD
Print@"PHtL = ", Simplify@P@tDDD
Print@"QHtL = ", Simplify@Q@tDDD
Print@"RHtL = ", Simplify@R@tDDD
Print@"PHtLx’HtL+QHtLy’HtL+RHtLz’ =",

Simplify@P@tD xd@tD + Q@tD yd@tD + R@tD zd@tDDD
w = Integrate@P@tD xd@tD + Q@tD yd@tD + R@tD zd@tD,

8t, 0, 1<D;
Print@"Linear Integral: ", wD
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xHtL = 2 t

yHtL = -1 + 2 t

zHtL = 1 + 2 t

x’HtL = 2

y’HtL = 2

z’HtL = 2

PHtL = -1 + 4 t

QHtL = 1

RHtL = 1 + 2 t

PHtLx’HtL+QHtLy’HtL+RHtLz’ =2 + 12 t

Linear Integral: 8
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Integrate@x - y, 8y, x, 3 x<D
Print@"Double Integral: ",

Integrate@x - y, 8x, 0, 1<, 8y, x, 3 x<DD
-2 x2

Double Integral: -
2

3

iiL
f@x_, y_D := x^2 + 4 y^2 - 2 x - 8 y + 10

D@f@x, yD, xD
D@f@x, yD, yD
Solve@8D@f@x, yD, xD � 0, D@f@x, yD, yD � 0<, 8x, y<D
-2 + 2 x

-8 + 8 y

88x ® 1, y ® 1<<
A = D@D@f@x, yD, xD, xD �. 8x ® 1, y ® 1<;
B = D@D@f@x, yD, xD, yD �. 8x ® 1, y ® 1<;
C1 = D@D@f@x, yD, yD, yD �. 8x -> 1, y ® 1<;
z = A * C1 - B^2;

Print@"D = ", z, " , ", "A = ", AD
D = 16 , A = 2

D > 0 and A > 0 minimum
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Plot3D@f@x, yD, 8x, -2, 2<, 8y, -2, 2<,
AxesLabel ® 8"x", "y", "fHx,yL "<,
BaseStyle ® 8FontFamily ® "Arial", FontSize ® 12<D
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Clear@yD; Clear@xD
DSolve@y’’@xD + 2 y’@xD + 2 y@xD � 0, y@xD, xD
DSolve@8y’’@xD + 2 y’@xD + 2 y@xD � 0,

y’@0D � 1, y@0D � 0<, y@xD, xD
88y@xD ® ã-x C@2D Cos@xD + ã-x C@1D Sin@xD<<
88y@xD ® ã-x Sin@xD<<
fgr = Plot@ã-x Sin@xD, 8x, -0.1, 2 Pi<,

PlotStyle ® Thick, ColorFunction -> Function@BlueD,
AxesLabel ® 8x, "yHxL"<,
BaseStyle ® 8FontFamily ® "Arial", FontSize ® 14<,
PlotRange ® All, AxesOrigin ® 80, 0<,
PlotLabel ® "partial solution"D
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In[8]:= f@x_, y_D := Exp@-x^2 - y^2D
x0 = 1; y0 = -1;

f0 = f@x0, y0D;
fx = D@f@x, yD, xD �. 8x ® x0, y ® y0<;
fy = D@f@x, yD, yD �. 8x ® x0, y ® y0<;
z = f0 + fx Hx - x0L + fy Hy - y0L;
Print@
"Equation of tangent plane: z = ", Simplify@zDD

Equation of tangent plane: z =
5 - 2 x + 2 y

ã2
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