Chapter 1

Lecture 3
Review on Constructing a Simple Matrix

example: A = [12 62 93 -8 22; 16 2 87 43 91; -4 17 -72 95 6];

A =

    12    62    93    -8    22

    16     2    87    43    91

    -4    17   -72    95     6

(a) Obtaining properties of variables by using >>who, >>whos, >>size(A), >>length(A)
Size(A): first number tells you how many rows in the Matrix

and second number tells you how many columnsin the Matrix.

Practice:  selecting specific rows, columns, elements.

(b) Reshaping a matrix

size(A); 3 5
B=reshape(A,2,[]); C=reshape(A,1,[]); C=reshape(A,[],1); C=reshape(A,[],2);
B=rot90(A);  B=fliplr(A);  A';

(c) Sorting the Data in rows and column

r = sort(A, 2, 'descend') Sort each row of A in descending order

r = sort(A, 1, 'descend') Sort each column of A in descending order

r = sort(A, 2, 'ascend') Sort each row of A in ascending order

r = sort(A, 1, 'ascend') Sort each column of A in ascending order

(d) Calculation sum and mean

sum(A,1) sum of rows.  mean(A,1) average of rows.

sum(A,2) sum of colum. mean(A,2) average of colum.

2.17 Multidimensional Arrays

Row, column, and page (dimension)

Generating Multidimensional Arrays Using Indexing

A(:,:,1) = [5 7 8; 0 1 9; 4 3 6];

A(:,:,2) = [1 0 4; 3 5 6; 9 8 7];

Try

A(:,:,1,1) = [5 7 8; 0 1 9; 4 3 6];

A(:,:,2,1) = [1 0 4; 3 5 6; 9 8 7];

A(:,:,1,2) = [5 7 8; 0 1 9; 4 3 6];

A(:,:,2,2) = [1 0 4; 3 5 6; 9 8 7];

size(A)   3     3      2      2 

        row  column  dim1   dim2

whos

reshape(A,1,[]);

3. MATLAB Calculation Functions

3.1 Basic calculation

+ - * / \ ^

Try: 2+3 2-3 2*3 2/3 2^3

2/3=0.6667  and 3\2=1.5

3.2 Matrix multiplication

example 

u = [3; 1; 4]; v = [2 0 -1];

x = v*u;  x=2

X = u*v

X =

       6     0     -3

       2     0     -1

       8     0     -4

Matrix calculation rules
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,  B=[B1 B2 ... Bn];  
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Example 1
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Example 2

A=[1 2 3;4 5 6;7 8 9];
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;   A*B =\ A.*B 

3.3 Element-by-Element Calculation

Using . dimensions have to agree.

Application

Example 1,

Temperature observations on Sunday

time= 6  9  12  15  18  21  24 (LST)

Temp= 67 71 75  80  76  63  65 (F)

Pres=1012.4 1013.5 1014.7 1015.0 1014.3 1013.2 1012.1 (hPa)

MixR= 15 16 18  20  19  17  14 (g/kg)

Please calculate virtual temperature

Tf=[67 71 75  80  76  63  65];

MixR=[15 16 18  20  19  17  14];

Tc=5/9*(Tf-32);

Tk=Tc+273.16;

Tv=Tk.*(1+0.608*MixR/1000);

Tv =

  295.2730  297.6947  300.2998  303.4726  301.0424  293.3836  293.9745
Now try

Tv=Tk*(1+0.608*MixR/1000); 
Error using ==> mtimes Inner matrix dimensions must agree.

3.4 Exponential and log

key word: exp and log log10. These are used for exponential of the elements 

of matric X. If you want to do exponential or log calculation, then, use

logm, expm

Example 2: calculating the potential temperature in the previous example

Pres=[1012.4 1013.5 1014.7 1015.0 1014.3 1013.2 1012.1];

Th=Tk.*(1000./Pres).^(287/1004);

Th =

   291.5755  293.6987  295.8123  298.5533  296.3990  289.2957  290.4929

Example 3: Calculating the saturated water vapor pressure

E0=6.11;

Rv=461;

Lv=2500000;

T0=273.15;

Es=6.11*exp(Lv/Rv*(Tk-T0)./Tk/T0);

Es =
   22.8724   26.3015   30.1816   35.7435   31.2279   19.8479   21.3123
3.5 .m file
You can save Matlab commands in a name.m file. The M-file can be considered as a script file that simply executes. In a M-file, the command line that begins with % is not executable. For example, the previous examples can be written as

% paramters

E0=6.11;
Rv=461;

Lv=2500000;

T0=273.15;
% input data

t= [6  9  12  15  18  21  24];% time(LST)

Tf= [67 71 75  80  76  63  65];% temperature(F)

Pres= [1012.4 1013.5 1014.7 1015.0 1014.3 1013.2 1012.1];% pressure(hPa)

MixR= [15 16 18  20  19  17  14];% mixing ratio(g/kg)
% computing meteorological variables 
Tc=5/9*(Tf-32); % temperature (C)
Tk=Tc+273.16; % temperature (K)
Tv=Tk.*(1+0.608*MixR/1000); % virtual temperature (K)
Th=Tk.*(1000./Pres).^(287/1004); % potential temperature (K)
Es=6.11*exp(Lv/Rv*(Tk-T0)./Tk/T0); % saturated water vapor pressure (hPa)
The previous Matlab commands can be saved as met_cal.m

_1325329734.unknown

_1325331257.unknown

_1325331527.unknown

_1325330320.unknown

_1325329612.unknown

