
MATHEMATICA – AN INTRODUCTION

Additional about:

LISTS

VECTORS  

MATRICES

EIGENVALUES 
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Dealing with Array Variables: Lists and Tables 

A list can have any kind of  object, numbers, variables, functions, and 

equations. It is entered in the form {x, y, z},  where x, y, and z are individual  

element of the Iist. 

In[1]:={1,3,6}

Out[1]= {1, 3, 6}

We can find the cube of the elements collectively as follows:

In[2]:= {1,3,6}^3

Out[2] = {1, 27, 216}

One can add, multiply, subtract, divide Iists; 

plot lists of functions; and  solve lists of equations.  

In[3]:= {9,5,3}-{1,3,2}

Out[3]= {8, 2, 1}

Mathematica can do operation with list having symbols.

In[4]:= {x,y,z}.{a,b,c}

Out[4]= a x + b y + c z 2



A list can be treated exactly like a single object. 

In[5]:= u = {2, 5, 3}

Out[5] = {2, 5, 3}

In[6]:=u^2+2 u + 1

Out[5] = {9, 36, 16}

In[7]:= N[Exp[u], 4]

Out[7] = {7.389, 148.4, 20.09}

To extract the n-th element from a Iist, say u, type either u[[n]]

In[8]:= u[[2]]

Out[8]= 5
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Generation of list

Mathematica provides the Table command to generate the lists.  

Table[ function, {j, n}]

builds a n-component vector by evaluating the function with j = 1, 2, ..n.

Different initial and final values may be assigned to the counter, 

Table[ function, {j, jmin, jmax, dj}]

ln[9]:= Table[ 3 x^2 -4 x + 7, {x, 1, 9, 2}]

Out[9]= {6, 22, 62, 126, 214}

If step-size dj is not given, Mathematica takes the default value 1. 
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The output of the Table command can be displayed in rows 

and columns by:

wrapping TableForm [ ] around the command  

(or appending the command//TableForm)

In[10]:= TableForm[{{1, 6}, {2, 11}, {3, 22}}]

Out[10] =

1   6

2   11

3   22

One may construct lists that depend on two or more parameters.
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Vector Operations

Conventional Way:-

In[11]:= vec[1]= 2.3; vec[2]= 3.4; vec[3]=7.3;

sum = 0;

Do[ sum = sum + vec[i]^2; Print[sum], {i, 1,3}]

Out[11]=

5.29

16.85

70.14

A vector is a list consisting of the components of the vector. 

In[12]:=Clear[x, y, z, a, b, c]

v={x, y, z};

w={a, b, c};
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For vector addition, 

In[13]:= v + w

Out[13] = {a + x, b + y, c + z}

For scalar product of two vectors, type

In[14]:= v . w

Out[14] = a x + b y + c z

For cross product of two vectors, type

In[15]:= Cross[v, w]

Out[15] = Cross[{x, y, z}, {a, b, c}]
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Cross is antisymmetric:
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Matrix Operations

Conventional Way

In[15]:=   mat[1,1]= 2.1; mat[1,2]=1.8; 

mat[2,1]=4.5; mat[2,2]=7.2;

tr = 0;

Do[ tr = tr + mat[i,i]; Print[tr], {i, 1,2}]

Out[15] =

2.1

9.3

A rectangular matrix is represented by a list of lists: 

the sublists denotes the rows of the matrix, and 

elements in the sublists denote elements in corresponding columns.

In[16]:= Clear[a,b,c,d,p, q, f, g, m, w, z] 

z = { p ,  q }; 

w = {f, g}; 

m = {{a, b}, {c, d}}; 
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To get the first row, 

In[17]:= m[[1]]

Out[17] = {a, b}

To get a particular matrix element, give its row and column, 

In[18]:= m[[1,2]]

Out[18] =  b

You can multiply a matrix by a vector, 

In[19]:= m.z

Out[19] = {a p + b q, c p + d q}

or a vector by a matrix

In[20]:=  w.m

Out[20] = {a f + c g, b f + d g}

or their combination to form a scalar,

In[21]:= w.m.z

Out[21] =  (a f + c g) p + (b f + d g) q
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Type another matrix,

In[22]:= n = {{a1, b1}, {c1, d1}}

Mathematica performs addition, subtraction, and multiplication of two matrices.

In[23]:= m + n

Out[23] = {{a + a1, b + b1}, {c + c1, d + d1}}

In[24]:= m - n

Out[24] = {{a - a1, b - b1}, {c - c1, d - d1}}

In[25]:= m.n

Out[25]={{a a1 + b c1, a b1 + b d1},{a1 c + c1 d, b1 c + d d1}}

Result can be printed in matrix form as,

In[26]:= MatrixForm[%]

Out[26] =

a a1 + b c1   a b1 + b d1

a1 c + c1 d   b1 c + d d1
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Matrices may also be constructed using the Table[ ] command,

To confirm the obtained inverse, multiply it by the original matrix.



Eigenvalues of a Matrix 

To find the eigenvalues of the matrix, u may solve the characteristic equation.



Mathematica can find these eigenvalues directly as:
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