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第 1章  误差分析 
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1. 防止除数太小 
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2. 防止大数吃小数 
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3. 避免相近两数作差 
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4. 简化运算过程 
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1.6  Matlab  

1.6.1   

Matlab MathWorks

Matlab Simulink

 

Matlab Matrix Laboratory

 

Matlab Mathematica Maple

Matlab

 

Matlab

Matlab C Fortran Matlab

Maple Matlab  

Matlab Matlab

Matlab

Matlab  

1. 向量、矩阵和数组 

1）向量输入 

0 : : nx x step x 0x nx step

1  

>> a=1:10 

a = 1  2  3  4  5  6  7  8  9  10 

>> a=1:3:15 

a = 1  4  7  10  13 

2）矩阵输入 
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[;]x 

 

>> a=[2 6 7 8;3 2 9 6;1 2 6 0] 

a = 2    6     7     8 

3    2     9     6 

1    2     6     0 

>> b=[12,16;24,28;38,91;35,78] 

b = 12    16 

24    28 

38    91 

35    78 

3）数组输入 

 

>> a11=[1 23 34;35 67 79;21 45 27] 

a11 =  1    23    34 

35    67    79 

21    45    27 

>> b11=[23 45 57;12 23 36] 

b11 = 23    45    57 

12    23    36 

2. 向量、矩阵和数组运算 

1）向量运算 

 

>> a1=0:2:10; 

>> b1=1:2:11; 

>> a=a1+b1          %  

a = 1  5  9  13  17  21 

>> b=a1-b1          %  

b = -1  -1  -1  -1  -1  -1 

>> c=a1*2           %  

c = 0  4  8  12  16  20 

>> d=dot(a1,b1)      % ,  

d = 250 

>> e=cross([1 2 3],[3 4 5])    %  

e = -2  4  -2 
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2）矩阵运算 

 

>> A=[1 5 7 8;5 8 7 6;3 9 12 0]; 

>> B=[0 8 3 7;9 2 1 5;7 8 6 3]; 

>> C=A+B           %  

C =  1    13    10    15 

14    10     8    11 

10    17    18     3 

>> D=A-B           %  

D =  1    -3     4     1 

-4     6     6     1 

-4     1     6    -3 

>> A=[1 5 7 8;5 8 7 6;3 9 12 0]; 

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

>> E=A*B            %  

E =   76    74     85 

82    83    120 

105    90    102 

>> A=[1 5 7 8;5 8 7 6;3 9 12 0]; 

>> B=[0 8 3 7;9 2 1 5;7 8 6 3]; 

>> F=A\B            %
1A B

 

F =  2.0929   -1.3552   -0.5574    -0.1803 

0         0        0        0 

0.0601    1.0055    0.6393    0.2951 

-0.3142    0.2896   -0.1148    0.6393 

>> A=[1 5 7 8;5 8 7 6;3 9 12 0]; 

>> B=[0 8 3 7;9 2 1 5;7 8 6 3]; 

>> G=A/B            %
1AB
 

G = 0.8049    0.0731    0.1442 

0.4352    0.0469    0.6929 

-0.2046   -1.0422    1.8373 

>> A=[1 2 3;1 0 1;2 1 0]; 

>> H=A^2              %  

H = 9    5    10 

3    3     3 

3    4     7 

3）数组运算 
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>> a1=[2 3 6 9;0 3 5 4;2 1 0 4]; 

>> b1=[1 2 7 6;9 2 1 5;7 8 6 3]; 

>> c1=a1+b1           %  

c1 =  3    5    13    15 

9    5     6     9 

9    9     6     7 

>> d1=a1-b1          %  

d1 = -1    1    -4     3 

-9    1     4    -1 

-5   -7    -6    -1 

>> e1=a1.*2           %  

e1 = 4    6    12    18 

0    6    10     8 

4    2     0     8 

>> a1=[1 5 7;8 7 6;3 9 1]; 

>> b1=[2 1 5;7 6 3;2 3 4]; 

>> f1=a1.*b1          %  

f1 =  2     5    35 

56    42    18 

6    27     4 

>> g1=a1.^2           %  

g1 = 1    25    49 

64    49    36 

9    81     1 

3. 常用数学函数 

Matlab exp() sqrt()

sin() cos() tan() abs() log()

asin() acos() sum()  

>> a=2*sin(pi/2) 

a = 2.0000 

>> b=12*asin(tan(exp(1))) 

b = -5.6086 

>> c=sqrt(cos(pi/16)) 

c = 0.9903 

4. 绘制二维图像 

plot()  
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0 2πx≤ ≤ 0.52e sin 2πxy x   

 

>> x=0:pi/100:2*pi; 

>> y=2*exp(-0.5*x).*sin(2*pi*x); 

>> plot(x,y) 

1.2  

 

0.5

1 e sin(2π )xy x 0.1

2 1.5e sinxy x  

 

>> x1=0:pi/100:2*pi; 

>> x2=0:pi/100:3*pi; 

>> y1=exp(-0.5*x1).*sin(2*pi*x1); 

>> y2=1.5*exp(-0.1*x2).*sin(x2); 

>> plotyy(x1,y1,x2,y2); 

1.3  
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2 2 2( , ) sin( ) 0x yf x y x x y y e      

 

>> ezplot('x.^2.*sin(x+y.^2)+y.^2.*exp(x+y)') 

1.4  

 

2 2 2( , ) 4 sin( ) 9 0x yf x y x x y y e      

 

>> ezplot('4*x.^2*sin(x+y.^2)+9*y.^2*exp(x+y)' ,[-20 20]) 

1.5  
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>> x=linspace(0,2*pi,60); 

>> y=sin(x); 

>> z=cos(x); 

>> t=sin(x)./(cos(x)+eps); 

>> ct=cos(x)./(sin(x)+eps); 

>> subplot(2,2,1); 

>> plot(x,y); 

>> title('sin(x)');axis([0,2*pi,-1,1]); 

>> subplot(2,2,2); 

>> plot(x,z); 

>> title('cos(x)');axis([0,2*pi,-1,1]); 

>> subplot(2,2,3); 

>> plot(x,t); 

>> title('tan(x)');axis([0,2*pi,-40,40]); 

>> subplot(2,2,4); 

>> plot(x,ct); 

>> title('cot(x)');axis([0,2*pi,-40,40]); 

1.6  
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 sin(3 )x 0 πx≤ ≤

 

 

>> x=linspace(0,3*pi); 

>> y1=sin(3*x); 

>> y2=3*cos(3*x); 

>> plot(x,y1,'r-',x,y2,'b-.'); 

>> xlabel('x'); 

>> ylabel('y'); 

>> legend('f(x)','d/dx f(x)'); 

1.7  

 


