
Práctica 8 (Cálculo)

(Primera parte)

Funciones de varias variables

In[1]:= Clear�"Global`�"�

Definición de funciones de varias variables.
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In[2]:= A�b_, h_� :� b�h� 2
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In[3]:= A�3, 2�

Out[3]= 3
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In[4]:= f�x_, y_� :� Sin�x^2 � y^2�

In[5]:= g�x_, y_� :� Cos�Log�x�� y^2�

In[6]:= h�x_, y_, z_� :� x^2 � y^2 � z^2
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Gráficas de funciones de dos variables.
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In[7]:= f�x_, y_� :� Exp���x^2 � y^2��
Plot3D�f�x, y�, �x, �2, 2�, �y, �1, 1��
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Out[8]= ��SurfaceGraphics��
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In[9]:= h�x_, y_� :� Sin�x�y � x�
Plot3D�h�x, y�, �x, �3, 3�, �y, �4, 4��
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Out[10]= ��SurfaceGraphics��

��

	�
���������	������	������� &



In[11]:= Plot3D�h�x, y�, �x, �3, 3�, �y, �4, 4�, PlotPoints � 50�
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Out[11]= ��SurfaceGraphics��
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In[12]:= j�x_, y_� :� Exp�Sqrt�2�y^2� ��2 � x � y��
Plot3D�j�x, y�, �x, �3, 3�, �y, �3, 3�, PlotPoints � 30�
Plot3D�j�x, y�, �x, �3, 3�, �y, �3, 3�, PlotPoints � 30, ViewPoint � �2, 3, 1��
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Out[13]= ��SurfaceGraphics��
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Out[14]= ��SurfaceGraphics��
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In[15]:= f�x_, y_� :� Exp���x^2 � y^2��
G1 � Plot3D�f�x, y�, �x, �2, 2�, �y, �2, 2��
G2 � Plot3D�0.5, �x, �2, 2�, �y, �2, 2��
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Out[16]= ��SurfaceGraphics��

-2

-1

0

1

2 -2

-1

0

1

2

0

0.25

0.5

0.75

1

-2

-1

0

1

Out[17]= ��SurfaceGraphics��
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In[18]:= Show�G1, G2�
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Out[18]= ��Graphics3D��
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In[19]:= ContourPlot�Exp���x^2 � y^2��, �x, �2, 2�, �y, �2, 2�, PlotPoints � 20�
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Out[19]= ��ContourGraphics��
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In[20]:= G1 � Plot3D�x^2 � y^2, �x, �2, 2�, �y, �2, 2��
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Out[20]= ��SurfaceGraphics��

In[21]:= G2 � Plot3D�1, �x, �2, 2�, �y, �2, 2��
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Out[21]= ��SurfaceGraphics��

In[22]:= Show�G1, G2�
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Out[22]= ��Graphics3D��
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In[23]:= ContourPlot�x^2 � y^2, �x, �2, 2�, �y, �2, 2��
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Out[23]= ��ContourGraphics��
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In[24]:= h�x_, y_� :� �x^2 � 3�y^3��Exp�1 � x^2 � y^2�
Plot3D�h�x, y�, �x, �2, 2�, �y, �2, 2�, PlotPoints � 40, PlotRange � ��3, 3��
ContourPlot�h�x, y�, �x, �2, 2�, �y, �2, 2�, PlotPoints � 60�
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Out[25]= ��SurfaceGraphics��
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Out[26]= ��ContourGraphics��
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In[27]:= ContourPlot�h�x, y�, �x, �1, 1�, �y, �2, �1��
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Out[27]= ��ContourGraphics��
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In[28]:= ContourPlot�h�x, y�, �x, �.5, .5�, �y, �1.4, �1��
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Out[28]= ��ContourGraphics��
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Límites dobles.
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In[29]:= f�x_, y_� :�
x � y
������������
x � y

Limit�f�x, y�, y � 0�

Out[30]= 1
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In[31]:= Limit� Limit�f�x, y�, y � 0� , x � 0�

Out[31]= 1

In[32]:= Limit�f�x, y�, x � 0�

Out[32]= �1

In[33]:= Limit� Limit�f�x, y�, x � 0� , y � 0�

Out[33]= �1
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In[34]:= Plot3D�f�x, y�, �x, �1, 1�, �y, �1, 1�, PlotPoints � 47, PlotRange � ��5, 10��
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Out[34]= ��SurfaceGraphics��
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In[35]:= g�x_, y_� :�
x^2 � y^2
��������������������������
x^2 � y^2

Limit�g�x, m �x�, x � 0�

Out[36]=
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In[37]:= Plot3D�g�x, y�, �x, �1, 1�, �y, �1, 1��
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Out[37]= ��SurfaceGraphics��
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Derivadas según un vector y derivadas parciales.
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In[38]:= f�x_, y_� :� x^2 � y^3 � y
A1 � 1;
A2 � 2;
v1 � 5;
v2 � 7;

In[43]:= Limit�
f�A1 � t� v1, A2 � t�v2� � f�A1, A2�
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, t � 0	

Out[43]= 101
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In[44]:= h�x_, y_� :� x� Exp�y^2� � y�Exp�x^3�
D�h�x, y�, x�
D�h�x, y�, y�
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In[47]:= D�h�x, y�, x, y� �. �x � �2.1, y � 0.7�

Out[47]= 2.2865
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Vector gradiente.

�����	������������������������	�
��
�����������������������
����	����
����������	�
��������������	
��
���������)���
�������
��

�������

In[48]:= f�x_, y_� :� x^2 � y^3 � x�y
Gra � �D�f�x, y�, x�, D�f�x, y�, y��

Out[49]= �2 x � y, x � 3 y2�
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In[50]:= Gra �. �x � 1, y � 2�

Out[50]= �4, 13�
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In[51]:= vect � Gra �. �x � 1, y � 2�

Out[51]= �4, 13�

In[52]:= Sqrt�vect.vect�

Out[52]=
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In[53]:= A1 � 2;
A2 � 3;
v1 � �1;
v2 � 2;
vect � Gra �. �x � A1, y � A2�
vect.�v1, v2�

Out[57]= �7, 29�

Out[58]= 51
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Derivadas sucesivas.
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In[59]:= z�x_, y_� � 3�x^4�y � 2�x �y^3
D�z�x, y�, �x, 2��
D� D�z�x, y�, x� , y�

Out[59]= 3 x4 y � 2 x y3

Out[60]= 36 x2 y

Out[61]= 12 x3 � 6 y2
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In[62]:= D�z�x, y�, y, x�

Out[62]= 12 x3 � 6 y2
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In[63]:= D�z�x, y�, x, y�
D�z�x, y�, �y, 2��

Out[63]= 12 x3 � 6 y2

Out[64]= 12 x y
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Matriz hessiana.
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In[65]:= f�x_, y_� :� 2�x^4�y � 3�x�y^3
mhessiana � ��D�f�x, y�, �x, 2��, D�f�x, y�, x, y��, �D�f�x, y�, y, x�, D�f�x, y�, �y, 2����

Out[66]= ��24 x2 y, 8 x3 � 9 y2�, �8 x3 � 9 y2, 18 x y��
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In[67]:= M � mhessiana �. �x � 1, y � 5�

Out[67]= ��120, 233�, �233, 90��
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In[68]:= MatrixForm�M�
Det�M�
M��1, 1��

Out[68]//MatrixForm=

� 120 233
233 90

�

Out[69]= �43489

Out[70]= 120
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Ejercicios
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