
Modellezés — 4

Ábrázolások 2

� 4

Ábrázoljuk  egy  kétváltozós  függvény  szintvonalait,  ill.  parciális deriváltjainak  0-szintvonalait!  Oldjuk  meg
szimbolikusan/numerikusan a stacionárius pontokat karakterizáló egyenletrendszert! (ÉT!)

F[x_ , y_ ]:=(x^2 + y^2) Exp[-x^2 - y^2]
G[x_ , y_ ]:=(10x y+x^2+3y^2) Exp[1-x^2-y^2]
H[x_,  y_ ]:=-2 Sqrt[x^2+y^2]+x^4+y^2 - 0.4 x

In[2]:= F�x� , y � � : � �x^2 � y ^2 � Exp��x^2 � y^ 2 �

In[3]:=

Plot3D �F�x, y �, �x, �2, 2 �, �y, �2, 2 ��

Out[3]=



ContourPlot �F�x, y �, �x, �2, 2 �, �y, �2, 2 ��

ContourPlot �F�x, y �, �x, �2, 2 �, �y, �2, 2 �, ContourShading � False �

� �����������	




ContourPlot �F�x, y �, �x, �2, 2 �, �y, �2, 2 �, ContourShading � False, Contours � 20�

Vigyázat!

ContourPlot �F�x, y �, �x, �3, 3 �, �y, �3, 3 �, ContourShading �� False, Contours � �1 � 10, 1 � 20��

In[4]:= ContourPlot �F�x, y �, �x, �6, 6 �, �y, �6, 6 �, ContourShading �� False, Contours � �1 � 10, 1 � 20��

Out[4]=
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Parciális deriváltak szimbolikusan

�����������	
  �



D�F�x, y �, x �

2 �
�x2�y2 x � 2 �

�x2�y2 x �x2 � y2�

Solve ��D�F�x, y �, x � � 0, D �F�x, y �, y � � 0�, �x, y ��
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 #���
���� ��� ��
 ���� ����
���� ��� ��� $�����$ ���������� �

��x � �1, y � 0�, �x � 0, y � 0�, �x � 1, y � 0�,

�y � �1, x � 0�, �y � 1, x � 0�, �x � � 1 � y2 �, �x � 1 � y2 ��

Factor �D�F�x, y �, x ��

�2 �
�x2�y2 x ��1 � x2 � y2�

g1 � ContourPlot �Evaluate �D�F�x, y �, x ��, �x, �2, 2 �, �y, �2, 2 �, Contours � �0�,

ContourShading � False, ContourStyle � �Red, Dashing ��0.03, 0.05 ����
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g2 � ContourPlot �Evaluate �D�F�x, y �, y ��, �x, �2, 2 �, �y, �2, 2 �, Contours � �0�,

ContourShading � False, ContourStyle � �Blue, Dashing ��0.03, 0.05 ����
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Plot3D �Evaluate �D�F�x, y �, x ��, �x, �2, 2 �, �y, �2, 2 ��

? FindMinimum

����%������� f � �x� x0�� ����	��� ��� � ��	�� ������� �� f � �
��
��� ���� 
�� "���
 x � x0�

����%������� f � ��x� x0�� �y� y0�� …�� ����	��� ��� � ��	�� ������� �� � ���	
��� �� ������� ����������

����%�������� f � cons�� ��x� x0�� �y� y0�� …�� ����	��� ��� � ��	�� ������� ���&�	
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FindMinimum �F�x, y �, ��x, 1 � 2�, �y, 1 � 2��� �� Chop

�0, �x � 0, y � 0��

? Chop

(��"�expr� ��"��	�� �""��)���
� ���� ������� �� expr 
��
 ��� 	���� 
� *��� �� 
�� �)�	
 ��
���� �� �

� 5

Programozás:  listák, minták, helyettesítési szabályok, scoping
Példa: Adjuk meg/konstruáljuk a Taylor polinomot a deriváltak segítségével 

5�

120

D�x^3, �x, 2 ��

6 x

x^ 3 �. x � 3

27
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Sum�k, �k, 1, 10 ��

55

Sum�k, �k, 1, n ��

1

2
n �1 � n�

Sum�1 	 k2, �k, 2, Infinity �
 �� Expand

�1 �
�2

6

�
k�1

n

k

1

2
n �1 � n�

Függvénydef.

In[6]:=

MyTaylor �expr �, x0 �, n �, var �� : � Sum��D�expr, �var, k �� �. var � x0� � k � �var � x0�k , �k, 0, n �


Hívások

MyTaylor �Sin �x�, 0, 5, x �

x �
x3

6
�

x5

120

In[7]:= MyTaylor �Exp�x�, 0, 5, x �

Out[7]= 1 � x �
x2

2
�
x3

6
�
x4

24
�

x5

120

� 6

(Lineáris) egyenlet, egyenletrendszer, differencia és differeciálegyenlet, differencia és differeciálegyenletrendszer

Solve �x2 � 5	x � 6 � 0, x 


��x � 2�, �x � 3��

Feladat

x1 � x2 � x3 � 7
4�x1 � 3�x2 � 4�x3 � 8
9�x1 � 3�x2 � 4�x3 � 3
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Solve ��x1 � x2 � x3 �� 7, 4 	x1 � 3	x2 � 4	x3 �� 8, 9 	x1 � 3	x2 � 4	x3 �� 3�, �x1, x 2, x 3��

��x1 � �1, x2 � 20, x3 � �12��

In[12]:= A � ��1, 1, 1 �, �4, 3, 4 �, �9, 3, 4 ��

Out[12]= ��1, 1, 1�, �4, 3, 4�, �9, 3, 4��

In[9]:= B �

1 1 1

4 3 4

9 3 4

;

In[13]:= LinearSolve �A, �7, 8, 3 ��

Out[13]= ��1, 20, �12�

A2 � ��1, 1, 1, 7 �, �4, 3, 4, 8 �, �9, 3, 4, 3 ��

��1, 1, 1, 7�, �4, 3, 4, 8�, �9, 3, 4, 3��

RowReduce�A2� �� MatrixForm

1 0 0 �1

0 1 0 20

0 0 1 �12

MatrixForm �A2�

1 1 1 7

4 3 4 8

9 3 4 3

Det �A�

5

RowReduce�A� �� MatrixForm

1 0 0

0 1 0

0 0 1

LinearSolve �A, �7, 8, 3 ��

��1, 20, �12�

NSolve �x^ 2 � 2 � 0, x �

		x � �3.64678 � 10�27
� 1.41421 �
, 	x � �3.64678 � 10�27

� 1.41421 �



NSolve �Cos�x� � x, x �

�����
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NSolve�Cos�x� � x, x�

FindRoot �Cos�x� � x, �x, 1 ��

�x � 0.739085�
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In[14]:= Plot �Cos�x� � x, �x, 0, 1 ��

Out[14]=
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In[15]:= Plot ��Cos�x�, x �, �x, �2, 2 ��

Out[15]=
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In[16]:= a�1� � 1;

a�n�� : � 2 a�n � 1�;

In[18]:= a�5�

Out[18]= 16

In[19]:= On�a�
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In[20]:= a�5�
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Out[20]= 16

In[21]:= Clear �a�

In[22]:= Off �a�

In[23]:= RSolve ��a�n� � 2	a�n � 1� � a�n � 2�, a �1� � 1, a �2� � 3�, a �n�, n �

Out[23]= ��a�n� �
1

2


1 � 2 �

n
� 
1 � 2 �

n
���

In[24]:= DSolve �y ' �x� � y�x�, y �x�, x �

Out[24]= ��y�x� � �
x C�1���

In[25]:= DSolve ��y ' �x� � y�x�, y �0� � 1�, y �x�, x �

Out[25]= ��y�x� � �
x��

In[26]:= y�x� �. DSolve ��y ' �x� � y�x�	�2 � y�x��, y �0� � 1�, y �x�, x ���1��
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Out[26]=
2 �2 x
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In[27]:= Plot �
, �x, 0, 5 ��

Out[27]=
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In[28]:= y�x� �. NDSolve ��y ' �x� � y�x�	�2 � y�x��, y �0� � 1�, y �x�, �x, 0, 6 ����1��

Out[28]= InterpolatingFunction ���0., 6.��, 	
��x�

In[29]:= Plot �
, �x, 0, 6 ��

Out[29]=
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In[30]:= �4, 5, 6 ���3��

Out[30]= 6
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In[31]:= Manipulate �
Plot �Evaluate �y�x� �. NDSolve ��y ' �x� � y�x�	�2 � y�x��, y �0� � y0�, y �x�, �x, 0, 6 ����1���,

�x, 0, 6 �, PlotRange � �0, 3 ��, �y0, 0, 2, .1 ��

Out[31]=
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