Lecture 8: Colon Notation & Matrices
Reading: Section 2.4
Note that exam 2 is on Tuesday!

In this lecture, there are several tasks that you need to do as we go to understand the material.  You may want to use the diary command to save a copy of the commands you type in Matlab.

More on Colon Notation
In Matlab, once we define an array, we can use colons to do things with subarrays.

Suppose the array A has m rows and n columns, and c <= m, d <= n.

To access the first c columns and the first d rows, type:
A( 1:c, 1:d )
For example

>> A = round(10*rand(5))

A =

    10    8     6     4     1

     2     5     8     9     4

     6     0     9     9     8

     5     8     7     4     0

     9     4     2     9     1

>> A(1:3,1:3)

ans =

    10    8     6

     2     5     8

     6     0     9

Task 1: Construct a 9x9 matrix, M, of random entries between 0 and 100.  Change the values of all the entries in the first 3 rows and 3 columns of M to zeros using colon notation.  Use the zeros  function.  DO NOT use a loop.

We can use colon notation to access any subarray of a given array.  For example, using the same array, A, above, the command A(2:4, 2:4), accesses the submatrix of A consisting of rows 2 to 4 and columns 2 to 4.
>> A(2:4,2:4)

ans =

     5     8     9
     0     9     9
     8     7     4
Task 2:  Change the values of all the entries in the submatrix of M consisting of rows 4 to 6 and columns 4 to 6 to ones.  Can you find a way to do this without using the ones  function (using a scalar)?  Again, DO NOT use a loop.

The last case is if we want to access the last column or the last row of an array.  Given any specific array, like A above, we can find out what which row and column are the last ones.  In A, the last row is row 5 and the last column is column 5.  Given a general array, the Matlab command, end, allows us to access the last row or column of an array.


For example:


The command, A(end, end), gives us access to the bottom right entry of A.


>> A(end,end)

ans =

     

1

The command, A(3:end, 3:end), gives us access to the submatrix of A consisting of all the rows except rows 1 and 2 and all the columns except 1 and 2.

>> A(3:end,3:end)

ans =

     9     9     8
     7     4     0
     2     9     1

end always returns the highest possible value that a subscript can take.
Task 3:  Change the values of all the entries in the submatrix of M consisting of the last 3 rows and the last 3 columns to nines.  Use the end command.  DO NOT use a loop.
 
This use of colon notation allows us to access or change any subarray of a given array.
Set up a new 7x7 array of random integers between 0 and 20:

>> N = round(10*rand(7))

N =

     2     4     6     7     4     2     0

     2     9     8     3     7    10     9

     7     9     7     8     6     3     2

     3     6     3     6     8     3     3

     5     5     3     4    10     9     7

     2     9     3     7     5     7     3

     7     8     5     5     9     1     5
To change or access all the column entries given a choice of rows, use a colon in the following way:

>> N(1,:)

ans =

     2     4     6     7     4     2     0

The above command accesses all the columns in row 1, so all of row 1.

The command below accesses the first three rows:

>> N(1:3,:)

ans =

     2     4     6     7     4     2     0

     2     9     8     3     7    10     9

     7     9     7     8     6     3     2

The same colon notation works if we want to access all the rows of a matrix.

The command below accesses all the rows in column 1, so all of column 1.

>> N(:,1)

ans =

     2

     2

     7

     3

     5

     2

     7

To accesses the first 5 columns of N, we type:

>> N(:,1:5)

ans =

     2     4     6     7     4

     2     9     8     3     7

     7     9     7     8     6

     3     6     3     6     8

     5     5     3     4    10

     2     9     3     7     5

     7     8     5     5     9

Task 4:  Change the values of all the entries of N in the first two rows to ones.  Then change the values of all the entries of N in the last three columns to fives.
We can also use colon notation to shift values around in an array.
Example:

>> B = [1 2 3 4 5 6 7 8 9]

B =

     1     2     3     4     5     6     7     8     9

>> B = B(end:-1:1)

B =

     9     8     7     6     5     4     3     2     1

Note that this command reversed the entries of B!

We can do the same with a matrix:

>> C = ones(3,5)

C =

     1     1     1     1     1

     1     1     1     1     1

     1     1     1     1     1

>> C(2,:) = 2*C(2,:);

>> C(3,:) = 3*C(3,:)

C =

     1     1     1     1     1

     2     2     2     2     2

     3     3     3     3     3

>> C = C(end:-1:1,:)

C =

     3     3     3     3     3

     2     2     2     2     2

     1     1     1     1     1

The last command reversed all the columns of C.

Task 5:  Create a 4x6 matrix, L, with some sort of random values.  Reverse all the rows in L.
We can also access entries of arrays that are not adjacent to one another using the notation in the following example:

>> D = [1 2 3 4 5 6 7 8]

D =

     1     2     3     4     5     6     7     8

>> D([2 8])

ans =

     2     8

The command, D([2 8]), allowed us to access the 2nd and 8th entries of D.  We could switch these entries with the following command:

>> D([2 8]) = D([8 2])

D =

     1     8     3     4     5     6     7     2

Task 6:  Create a 1x6 array, a, with some random values.  In one line of code, switch the first and last entries..
We can use this type of notation with matrices as well:

>> E = [1 2 3 4 5;6 7 8 9 10;11 12 13 14 15]

E =

     1     2     3     4     5

     6     7     8     9    10

    11    12    13    14    15

>> E([1 3],[1 5])

ans =

     1     5

    11    15

So this command accesses the following entries of E:


E(1,1), E(1,5), E(3,1), and E(3,5)

It made all possible pairs from the subscripts in the arrays inside the open parentheses. 

Task 7:  Create a 6x6 matrix, P, with some random values.  Change the values in the upper left corner to the value in the upper right corner and change the value of the lower left corner to the value of the lower right corner in one Matlab statement.
