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1  MATLAB.     

1.1  MATLAB 

   MATLAB   . 1.1. 

   ,  ,    

 .        

 .     , 

   (>>).   , 

    ,   

. 

 

 
 1.1 –    MATLAB  

 

1.2     

 MATLAB      

    .     

 ,    MATLAB.  

    ,  

,  . 

        

     .   

   .  

,       4+5  

  Enter,    : 

» 4+5 

ans = 

     9 

» 
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 ans     .    ans 

    ,  

     .    

    : 

 » 4+5 

ans = 

     9 

» ans/3 

ans = 

     3 

» 

 

       

  «;» (   ),     

.  (       ,   

 «;»  ):  

» 4+5; 

» ans/3; 

» ans 

ans = 

     3 

» 

» 4+5 

ans = 

     9 

» ans/3 

ans = 

     3 

» ans 

ans = 

     3 

» 

 

 «;»      

,    : 

» g=8; h=5;k=g>h; 

» g 

g = 

     8 
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» h 

h = 

     5 

» k 

k = 

     1 

» 

 

   ,    , 

.         , 

        

. 

      clc. 

       ,  

    «…»(    ): 

» 3+... 

5-7+9/... 

3 

ans = 

     4 

» 

 

   MATLAB  ɫɟɫɫɢɟɣ.    

 , ,     . 

       

   : 

» 1h=5 

??? 1 

    | 

Missing operator, comma, or semi-colon. 

 

» 
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   Warning.   

  ,    

  ,       

: 

» 1/0 

Warning: Divide by zero. 

ans = 

   Inf 

» 

 

1.3   

      

,  , ,   

,  .  

 

1.3.1   

          

  «.» ( ).      

  ɟ. : 

7      -2       5.8       2.456ɟ-5     9.914ɟ12 

      . 

 

1.3.2    

 MATLAB       

 .     ( 1 ) 

    i  j.  

        

   ,   

,      : 

» 7+5i 

ans = 

   7.0000 + 5.0000i 
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    ,   

        

   : 

» 7 

ans = 

     7 

» 5+ans*i 

ans = 

   5.0000 + 7.0000i 

» 

 

        

.1.3.8. 

 

1.3.3  

   , ,  

 . 

   : 

1.        

,  ɡɚɩɨɦɢɧɚɸɬɫɹ ɢ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ   31. 

2.     (     

  , ). 

3.    ,    . 

4.     . 

5.        

. 

      

  ,     

isvarname    

    1,    

  0 –   . : 

» isvarname alfa 

ans = 

     1 

» isvarname 1a 
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ans = 

     0 

» 

 

      

 

  =  

: 

» a=5 

a = 

     5 

» 

 

   ,  

. 

     ,    

       Enter. 

 

1.3.4   

 MATLAB    : 

i  j   

realmax 
     

(1.7977e+308) 

realmin 
     (2.2251e-

308) 

Inf  (    ) 

ans 
   ,  

     

NaN 

 .     

 (     0/0  

Inf/Inf) 

pi    

eps 

       

(    1.0    

   ,  2
-52

) 



 

 

 

 

11

 

    ,    

. 

 

1.3.5   

      

  , , ,   

   (     +  -  

*  /   ^).  

       

   : 

1.    (^). 

2.    ( *  /  ). 

3.    (+  -  ). 

     . 

        

.  

        

     Enter 

» 4^2-5/(2+3^2) 

ans = 

   15.5455 

» 

 

       

    : 

» 4+3i-(5-7i)/(3+6i) 

ans = 

   4.6000 + 4.1333i 

» 

  -    

 (‘): 

» d=7-4i 

d = 

   7.0000 - 4.0000i 
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» d' 

ans = 

   7.0000 + 4.0000i 

» 

 

1.3.6   

      

: 

== ɪɚɜɧɨ 
~= ɧɟ ɪɚɜɧɨ 
< ɦɟɧɶɲɟ 
> ɛɨɥɶɲɟ 
<= ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɧɨ 
>= ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨ 

 

    « »  

« ». « »  MATLAB  1, « » - 0. 

   ,   

 . 

 

1.3.7   

      

   . 1.1 

 1.1 –     

   

& ɥɨɝɢɱɟɫɤɨɟ И and 

| ɥɨɝɢɱɟɫɤɨɟ ИɅИ or 

~ ɥɨɝɢɱɟɫɤɨɟ ɇЕ not 

 ɢɫɤɥɸɱɚɸɳɟɟ ИɅИ xor 

 

      

   ,  –  .  

     . 1.2. 
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 1.2 –      

     

x y x&y 

and(x,y) 

x|y 

or(x,y) 

~x 

not(x) 

xor(x,y) 

1 1 1 1 0 0 

1 0 0 1 0 1 

0 1 0 1 1 1 

0 0 0 0 1 0 

 

     ,  

 .    И ,  

 ИɅИ. 

 

1.3.8   

 MATLAB     .  

     . 1.3.  

       m.  

 

 1.3 –    MATLAB 

 

 
 

 

 
 

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 
sin(x)  asin(x)   

sinh(x) 
 

 
asinh(x) 

 

  

cos(x)  acos(x)  

cosh(x) 
 

 
acosh(x) 

 

 

tan(x)  atan(x)  

tanh(x) 
 

 
atanh(x) 

 

 

sec(x)  asec(x)  

sech(x) 
 

 
asech(x) 

 

 

csc(x)  acsc(x)  
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csch(x) 
 

 
acsch(x) 

 

 

cot(x)  acot(x)  

coth(x) 
 

 
acoth(x) 

 

 

atan2(y,x) 

 y/x  

    

   

 

 

Эɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ, ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ 

exp(x) 
  

log(x) 
 

 

log10(x) 
 

 

nextpow2(x)

,   

   

2,   

 , 

   x 

sqrt(x) 

 

pow2(x) 
  2 

  x 
log2(x) 

  

 2 

Фɭɧɤɰɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ 

real(x) 

 

 

 

  

abs(x) 

  

 

imag(x) 

  

 

 

angle(x) 

 

  

complex(a,b) 

 

  

a+jb 

conj(x) 

 

 

  ɯ  

Фɭɧɤɰɢɢ ɨɤɪɭɝɥɟɧɢɹ ɢ ɜɵɱɢɫɥɟɧɢɹ ɨɫɬɚɬɤɚ ɨɬ ɞɟɥɟɧɢɹ 

fix(x) 

  

 

   

floor(x) 
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ceil(x) 

  

 

  

 

 

round(x) 

  

  

mod(x,y) 

  

 

   

 

rem(x,y) 

  

 

   

sign(x) 
  

 
 

 

 

         

     : 

» sin(pi/2) 

ans = 

     1 

» 

 

      

,     

   .  

      

   .  

 help elfun      

   .      

 ,    help   . 

 

1.4   

       

   (workspace).    

 ,   who  whos.  who 
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,   whos –       

 ,  ,  ,  

: 

» a=5 

a = 

     5 

» d=2 

d = 

     2 

» who 

 

Your variables are: 

 

a         d          

 

» whos 

  Name      Size         Bytes  Class 

 

  a         1x1              8  double array 

  d         1x1              8  double array 

 

Grand total is 2 elements using 16 bytes 

 

» 

 

       Workspace 

Browser ( . 1.2),   workspace,   

 ,   (Workspace Browser)   

File/Show Workspace.   Workspace Browser   

 (      Delete),    

 Open,       

 Editor/Debugger ( / ).  
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 1.2 –  Workspace Browser 

 

       

ɫlear.        

ɫlear    (  )  

: 

» who 

 

Your variables are: 

 

j         q         r         u         y          

 

» clear q 

» who 

 

Your variables are: 

 

j         r         u         y          

 

» clear u j 

» who 

 

Your variables are: 

 

r         y          

 

» clear 
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» who 

» 

 

        

 .      

  .    

  pack. 

      save: 

save      

     

   

 .mat  

save      

(  ) 

  

  

   

 

      

  load: 

load       load         

(   ) 

      . 

   load     

.  

          

  File/Save Workspace As  File/Load Workspace 

. 

       

: 

» save fg 

» what 

 

MAT-files in the current directory C:\MATLABR11\work 

 

fg      
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» clear 

» who 

» load fg 

» who 

 

Your variables are: 

 

ans       h         u          

 

» 

 

     what   

   . 

 

1.5   

         

 .     ,  

  .      

 m,       . 

      

diary   

 diary off     ,   

diary on   .      

   type  . 

    : 

» diary d1 

» k=5 

k = 

     5 

» diary off 

» h=k/2 

h = 

    2.5000 

» diary on 

» whos 
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  Name      Size         Bytes  Class 

 

  h         1x1              8  double array 

  k         1x1              8  double array 

 

Grand total is 2 elements using 16 bytes 

 

» diary off 

» type d1 

 

k=5 

k = 

     5 

diary off 

whos 

  Name      Size         Bytes  Class 

 

  h         1x1              8  double array 

  k         1x1              8  double array 

 

Grand total is 2 elements using 16 bytes 

 

diary off 

 

» 

 

     .   

   ,    

. 

 

1.6    

 File/Preferences    ,  

   .     

 ( . 1.3).    General   

. 1.4. 
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 1.3 –  General  Preferences 

 

 1.4 –    General 

  

Numeric Format     ( . 1.5)  

  : loose –  

(      

)  compact  ( ,   

 ). 

Editor 

Preference 

    (  

 - ) 

Help Directory ,      

Echo On       

Script-    

Show Toolbar    

Enable 

Graphical 

Debugging 
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 1.5 –    

    

short     

    

(5 ) 

1.2345 

long     

    

(15 ) 

0.00045634487671 

hex    

  

 

3f3de8325237f974 

bank      

 (    

) 

1.23 

plus     (+ 

 -) 

+ 

short e     

    (5 

   3  

) 

1.2345ɟ+000 

4.5634e-004 

long e       

    (15 

   3  

) 

4.56344876713453e-

004 

short g MATLAB    

   

:    

  

1.2345 

long g   MATLAB    

   

:    

  

 

rational    

  

10/3 



 

 

 

 

23

 

        

format   

,  

format long 

        

,    

 help format  

  Command Window Font    

 ,        

Copying Options. 

 

1.7    

  MATLAB     

: 

-  help; 

-  lookfor; 

-  Help; 

-   PDF; 

-  Web-   The Math Works. 

      

    

help   

   ,        

  ,     

  . 

 MATLAB   .  

help      .   

       

help   

 

lookfor       lookfor ‘    ’ 

   -       

 .        

     .   – all 
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lookfor    - all  lookfor ‘    ’ 

– all 

    . 

   Help   . 1.6. 

 

 1.6 –    Help 

  

Help Window   

Help Tips      

Help Desk (HTML)    ,  

   

Examples and Demos   

About MATLAB     

 

 Help Window ( . 1.4)    

Help/Help Window, Help/Help Tips,     

  helpwin.      

        

  helpwin  .  Back , Forward , 

Home    ,    

  . 

 Tips   .     

 See also   lookfor, which, demo, general  . 

 
 

 
 1.4 –   
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 Help/Help Desk (HTML)    

    HTML.      

       PDF. 
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2     

   MATLAB   .  

 ,     

, ,  R=45 ,  R – , 

      45.  : 

 . 1.2   Workspace Browser   1ɯ1  a 

 d. 

 MATLAB     ( -  

 - ),  ( )   

.       . 

  –      . 

 

2.1     

 -    : 

 =[       ] 

  -       

        

 Enter: 

» a=[2 7 3 9 4]; 

» s=[3;5;7]; 

» h=[3 

4] 

h = 

     3 

     4 

» a 

a = 

     2     7     3     9     4 

» s 

s = 

     3 

     5 

     7 

» 
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,           

  Enter: 

» s=[1,2,3; 4 5 6 

7 8,9] 

s = 

     1     2     3 

     4     5     6 

     7     8     9 

» 

 

       

: 

» h=[8*sin(0.54) 3-9 sqrt(-1) 3+4i] 

h = 

   4.1131            -6.0000                  0 + 1.0000i   3.0000 + 4.0000i 

» 

 

      A, B, C, D  

  (       

)   : 

[A,B,C,D]  [A B C D] 

   A, B, C, D    

(       )  

        Enter.  

  : 

» a=[1 2;3 4]; 

» b=[5 6 7;8 9 10]; 

» d=[11 12 13]; 

» c=[8 5 6 4]; 

» f=[a b] 

f = 

     1     2     5     6     7 

     3     4     8     9    10 

» h=[d c] 
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h = 

    11    12    13     8     5     6     4 

» k=[d;b 

d] 

k = 

    11    12    13 

     5     6     7 

     8     9    10 

    11    12    13 

» 

 

  ,      

  : 

  :  :    

   ,    . 

     k,  

    3  7   . 

   p   (   3   

   ).     u 

         

   . 

» k=[3:1:7] 

k = 

     3     4     5     6     7 

» p=[0:3:9; 1:3:10] 

p = 

     0     3     6     9 

     1     4     7    10 

» u=[0:3:9 100 30; 200 1:2:9 ] 

u = 

     0     3     6     9   100    30 

   200     1     3     5     7     9 

» 
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     ,  

   : 

» w=8:4:32 

w = 

     8    12    16    20    24    28    32 

» 

 

    : 

» q=3:10 

q = 

     3     4     5     6     7     8     9    10 

» 

 

2.2     

        

(   - ,    - ),  

      , , g(7) 

–    g. 

        

–     ,     

  , , k(3,7) –   k, 

       . 

   ,   . 2.1, 

     .   

    . , 

   ,   : 

» r(3,2)=7 

r = 

     0     0 

     0     0 

     0     7 

» r(5,1)=5 

r = 

     0     0 

     0     0 
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     0     7 

     0     0 

     5     0 

» 

 

      3ɯ2,  

        5ɯ2.  

       

,      .   

          

(        ). 

    ,   

,      , 

       . 

,  f(2,2)  f(6)       

 f: 

» f=[1 2 ;3 4; 5 6; 7 8] 

f = 

     1     2 

     3     4 

     5     6 

     7     8 

» f(2,2) 

ans = 

     4 

» f(6) 

ans = 

     4 

» 

 

2.3   « » 

      

   «:» (« »). 

   « »    

, ,   
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m(in:ik,jn:jk) 

   m  in  ik    jn  jk .  

 

 

:  

» h=[1 2 3 ;4 5 6;7 8 9] 

h = 

     1     2     3 

     4     5     6 

     7     8     9 

» h(2:3,1:2) 

ans = 

     4     5 

     7     8 

» 

 

     M    

  : 

M(    , : )         M( : ,    )    

: 

» d=[1 2 3; 4 5 6; 7 8 9] 

d = 

     1     2     3 

     4     5     6 

     7     8     9 

» d(:,2) 

ans = 

     2 

     5 

     8 

» d(1,:) 

ans = 

     1     2     3 

» 

 



 

 

 

 

32

      

  ( )    end.  

     ,    

       : 

» d=[1 2 3; 4 5 6; 7 8 9] 

d = 

     1     2     3 

     4     5     6 

     7     8     9 

» d(2:end, 2:end) 

ans = 

     5     6 

     8     9 

» 

 

2.4       

        

 (    []).    0 0. 

        

: 

» d=[1 2 3; 4 5 6; 7 8 9] 

d = 

     1     2     3 

     4     5     6 

     7     8     9 

» d(1,:)=[] 

d = 

     4     5     6 

     7     8     9 

» 

 

       .  

     : 

» d=[1 2 3; 4 5 6; 7 8 9] 

d = 
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     1     2     3 

     4     5     6 

     7     8     9 

» d(:,1:2)=[] 

d = 

     3 

     6 

     9 

» 

 

2.5       

 

   MATLAB   

.         , 

   .      

     -

. : 

» h=[1 2 3 ;4 5 6;7 8 9] 

h = 

     1     2     3 

     4     5     6 

     7     8     9 

» sqrt(h) 

ans = 

    1.0000    1.4142    1.7321 

    2.0000    2.2361    2.4495 

    2.6458    2.8284    3.0000 

» 

 

2.5.1     

    ( . 2.2)   

      .  
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 2.2 –     

   

+    

( )  . 

   

   ,  

    

  

   

» b=[1 2 3;4 5 6]; 

» c=[7 2 4; 4 8 3]; 

» b+c 

ans = 

     8     4     7 

     8    13     9 

» 

-    

 

» c=[7 2 4; 4 8 3]; 

» b=[1 2 3;4 5 6]; 

» b-c 

ans = 

    -6     0    -1 

     0    -3     3 

» 

*  ,  

  

(   , 

    

    

 )  

» a=[1 2;3 4]; 

» b=[1 2 3;4 5 6]; 

» a*b 

ans = 

     9    12    15 

    19    26    33 

‘ ( ) –  

   

,  

   

   

 

» c=[7 2 4; 4 8 3] 

c = 

     7     2     4 

     4     8     3 

» c' 

ans = 

     7     4 

     2     8 

     4     3 

» 

» d 

d = 

   3.0000 + 1.0000i  
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3.0000 - 7.0000i 

» d' 

ans = 

   3.0000 - 1.0000i 

   3.0000 + 7.0000i 

.’   » d=[  3.0000 + 

1.0000i   3.0000 - 

7.0000i] 

d = 

   3.0000 + 1.0000i  

3.0000 - 7.0000i 

» d.' 

ans = 

   3.0000 + 1.0000i 

   3.0000 - 7.0000i 

» c=[5 6 7];c.' 

ans = 

     5 

     6 

     7 

» 

^     

(   

   ). 

 

    –

1   . 

 inv(A)  

   

,  А. 

 

   

  (-n) 

   

    n . 

» a=[2 3; 6 7] 

a = 

     2     3 

     6     7 

» a^3 

ans = 

   206   255 

   510   631 

» a*a*a 

ans = 

   206   255 

   510   631 

» a^-1 

ans = 
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   -1.7500    0.7500 

    1.5000   -0.5000 

» ans*a 

ans = 

     1     0 

     0     1 

» a^-2 

ans = 

    4.1875   -1.6875 

   -3.3750    1.3750 

» inv(a)  

ans = 

   -1.7500    0.7500 

    1.5000   -0.5000 

» 

 

     , , 

       ,  

       

 . ,    А  

 2      5: 

» A=[1 2; 3 4] 

A = 

     1     2 

     3     4 

» A+2 

ans = 

     3     4 

     5     6 

» ans/5 

ans = 

    0.6000    0.8000 

    1.0000    1.2000 

» 

 



 

 

 

 

37

     d  q 

(    )   cross(d,q): 

 » d=[1 2 3]; 

» q=[4 5 6]; 

» cross(d,q) 

ans = 

    -3     6    -3 

» 

 

    d  q   

    dot(d,q).     

         

   : 

» a=[1 2 3 4]; 

» b=[4 3 2 1]; 

» dot(a,b) 

ans = 

    20 

» a*b 

??? Error using ==> * 

Inner matrix dimensions must agree. 

 

» a*b' 

ans = 

    20 

» 

 

   a*b   ,   

 – .    b   

  . 

 

2.6     

  ( . 2.2)     

        (   
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   ).     

    . 

 2.2 -      

 

   

.*   

   . 

  , 

    

 

  

 . 

» a=[1 4;2 5] 

a = 

     1     4 

     2     5 

» d=[1 2; 3 4] 

d = 

     1     2 

     3     4 

» a.*d 

ans = 

     1     8 

     6    20 

» 

./   

    

» a./d 

ans = 

    1.0000    2.0000 

    0.6667    1.2500 

.\    

   

» a.\d 

ans = 

    1.0000    0.5000 

    1.5000    0.8000 

.^    

 

» a.^d 

ans = 

     1    16 

     8   625 

» a.^2 

ans = 

     1    16 

     4    25 

» a^2 
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ans = 

     9    24 

    12    33 

» 

 

      

          

 . ,     

       

 . ,     

 ,   ,  

  . ,    

  

)(sin1

)2cos(
)(

2 xx

x
xf


     5  7   0.5: 

» x=5:0.5:7 

x = 

    5.0000    5.5000    6.0000    6.5000    7.0000 

» f=cos(2*x)./sqrt(1+x.*sin(x).^2) 

f = 

   -0.3546    0.0023    0.6964    0.7956    0.0682 

» 

 

2.7      

      

 . 2.1.       , 

       

. 

  2.1 –      

    

zeros(n,m) 

zeros(n) 

  

 nxm   

.    

,  , 

   

» s=zeros(2,2) 

s = 

     0     0 

     0     0 

» h(3,2)=0 
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0. 

     

 ,  

  

. 

 

h = 

     0     0 

     0     0 

     0     0 

» 

ones(n,m) 

ones(n) 

  

 nxm   

  1. 

» ones(2,3) 

ans = 

     1     1     1 

     1     1     1 

» 

eye(n,m) 

eye(n) 

  

 nxm,   

   1, 

  0 

» eye(3) 

ans = 

     1     0     0 

     0     1     0 

     0     0     1 

» eye(2,3) 

ans = 

     1     0     0 

     0     1     0 

rand(n,m) 

rand(n) 

  

 nxm,   

  , 

   

  0  1.   

 ,  

    n. 

» rand(2,3) 

ans = 

    0.8913    0.4565  

0.8214 

    0.7621    0.0185  

0.4447 

» 

randn(n,m) 

randn(n) 

 , 

   

 , 

  

  (  

  0  

 

» randn(2) 

ans = 

   -0.4326    0.1253 

   -1.6656    0.2877 

» 



 

 

 

 

41

 1).  

   

rand. 

magic(n)   

 –   

 n,    

  , 

    

  

» magic(3) 

ans = 

     8     1     6 

     3     5     7 

     4     9     2 

diag(A) 

diag(A,k) 

  А  

 ,  

    

 .  А – 

,   

 ,  

   

  

. 

    

  ,  

   

 (   - 

 ,   

 0.  , 

    

 ,  

  - 

). 

» f=[1 2 3; 4 5 6; 7 8 

9] 

f = 

     1     2     3 

     4     5     6 

     7     8     9 

» diag(f) 

ans = 

     1 

     5 

     9 

» g=[11 22 33]; 

» diag(g,-2) 

ans = 

     0     0     0     0     0

     0     0     0     0     0

    11     0     0     0  

0 

     0    22     0     0  

0 

     0     0    33     0  

0 

» 

cat(q, A, B, C)   A, B, C 

   (  q=1) 

   (  q=2) 

» f=[1 2 3]; 

» k=[4 4 5]; 

» cat(1,f,k) 
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ans = 

     1     2     3 

     4     4     5 

» cat(2,f,k) 

ans = 

     1     2     3     4     4  

5 

» 

fliplr(A)    

  А   

(    

  ) 

»  d=[1 2 3; 4 5 6; 7 

8 9] 

d = 

     1     2     3 

     4     5     6 

     7     8     9 

» fliplr(d) 

ans = 

     3     2     1 

     6     5     4 

     9     8     7 

flipud(A)     

 А   

»  d=[1 2 3; 4 5 6; 7 

8 9] 

d = 

     1     2     3 

     4     5     6 

     7     8     9 

» flipud(d) 

ans = 

     7     8     9 

     4     5     6 

     1     2     3 

» 

rot90(A)      90 
   

» d 

d = 

     1     2     3 

     4     5     6 
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     7     8     9 

» rot90(d) 

ans = 

     3     6     9 

     2     5     8 

     1     4     7 

» 

inv(A)     » a=[2 3; 6 7] 

a = 

     2     3 

     6     7 

» inv(a) 

ans = 

   -1.7500    0.7500 

    1.5000   -0.5000 

» 

det(A)   

  

» a=[2 3; 6 7] 

a = 

     2     3 

     6     7 

» det(a) 

ans = 

    -4 

» 

ndims(A)   

  

 

» s=[4 5; 7 8] 

s = 

     4     5 

     7     8 

» ndims(s) 

ans = 

     2 

size(A)    

  –  

,  –  

  А 

» h=[2 3 4; 4 5 6] 

h = 

     2     3     4 

     4     5     6 
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» s=size(h) 

s = 

     2     3 

» s(1) 

ans = 

     2 

» s(2) 

ans = 

     3 

» 

length(V)   

  V 

» s=[1 8 3 7] 

s = 

     1     8     3     7 

» length(s) 

ans = 

     4 

» 

sum(A) 

sum(A, k) 

   

 А.  А – , 

    

  .  

     

 :  – 

,   

   

   (  k=2) 

  (  k=1,  

   

) 

» s=[1 4 3 7];sum(s) 

ans = 

    15 

» h=[1 2 3; 4 5 

6];sum(h) 

ans = 

     5     7     9 

» h=[1 2 3; 4 5 

6];sum(h,2) 

ans = 

     6 

    15 

» 

prod(A) 

prod(A, k) 

  

  А.  А – 

,   

   

 .  

» s=[1 4 3 7];prod(s) 

ans = 

    84 

» h=[1 2 3; 4 5 

6];prod(h) 
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,     

sum,    

   . 

ans = 

     4    10    18 

» 

sort(A) 

sort(A, k) 

   

(    

(  k=1    

 )  

   (  

k=2))  . 

     

 ,  

     

 ,  

 –   

  

 . 

 

» f=[3 6 1 3];sort(f) 

ans = 

     1     3     3     6 

 

» h=[7 3 5; 1 5 2] 

h = 

     7     3     5 

     1     5     2 

» sort(h) 

ans = 

     1     3     2 

     7     5     5 

» sort(h,2) 

ans = 

     3     5     7 

     1     2     5 

»  [a,b]=sort(h,2) 

a = 

     3     5     7 

     1     2     5 

b = 

     2     3     1 

     1     3     2 

» 

sortrows(A)  

sortrows(A,k) 

sortrows(A) -   

    

  . 

sortrows(A,k) – c  

 k–    

   

.  k – , 

   

» a=[1 7 -5; -4 7 9; 4 

-1 0] 

a = 

     1     7    -5 

    -4     7     9 

     4    -1     0 

» sortrows(a) 

ans = 
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,    

  ,  

(   )  

  . .  

    -4     7     9 

     1     7    -5 

     4    -1     0 

» sortrows(a,[2,1]) 

ans = 

     4    -1     0 

    -4     7     9 

     1     7    -5 

» sortrows(a,2) 

ans = 

     4    -1     0 

     1     7    -5 

    -4     7     9 

» 

min(A) 

max(A) 

 

min(A, [], k) 

max(A, [], k) 

  

( )   

   

( )  

  . 

     

   

  

( )   

 (  k=2)   

 (  k=1). 

     

  

:  – 

 ( ) 

   ;  – 

  

( )  

( ,    – 

 ,   

    

» f 

f = 

     3     6     1     3 

» min(f) 

ans = 

     1 

» [a,b]=min(f) 

a = 

     1 

b = 

     3 

» h 

h = 

     7     3     5 

     1     5     2 

» [a,b]=min(h) 

a = 

     1     3     2 

b = 

     2     1     2 

» max(h,[],2) 
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 ). 

  

( )   

 ( , ) 

,   

   . 

ans = 

     7 

     5 

» 

any(A)  

any(A, k) 

 1,    

     

 .  

  , 

  , 

  

  

. 

     

 :  

,  – (k)   

 (  k=1)   

(  k=2)   

  . 

» c=[0 0; 4 6; 2 0]  

c = 

     0     0 

     4     6 

     2     0 

» any(c) 

ans = 

     1     1 

» any(c,2) 

ans = 

     0 

     1 

     1 

» 

all(A)  

all(A, k) 

 1,    

   . 

   

,   

,   

  

. 

     

 :  

,  – (k)   

 (  k=1)   

(  k=2)   

  . 

» c 

c = 

     0     0 

     4     6 

     2     0 

» all(c) 

ans = 

     0     0 

» all(c,2) 

ans = 

     0 

     1 

     0 

» 

reshape(A,n,    nxm, » f=[2 4; 5 6; 4 5] 
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m)    

 A   

   

 

f = 

     2     4 

     5     6 

     4     5 

» s=reshape(f,1,6) 

s = 

     2     5     4     4     6  

5 

repmat(A,n,

m) 

  , 

  n  А 

    m  

a = 

     1     2 

     3     4 

» A=repmat(a,2,2) 

A = 

     1     2     1     2 

     3     4     3     4 

     1     2     1     2 

     3     4     3     4 

k=find(x) 

k=find(x

)  

 

[i,j]=find(X) 

[i,j]=find(X

) 

k=find(x)  [i,j]=find(X) 

   

  x  

 X . 

k=find(x )  

[i,j]=find(X ) 

   

 x   X 

,  

  

 

 

» a 

a = 

     1     2    -7 

     8     4   -23 

    56     0     3 

» [i,j]=find(a>5) 

i = 

     2 

     3 

j = 

     1 

     1 

» 

        

 help datafun.  

 

 

2.8     
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      BxA  ,  

A -  , B -   , x  -  

   \: BAx \ .  

        

  : BAinvx *)( ,  , 

  . 

,    













132513

5382514

3372412

xxx

xxx

xxx

 

 

» a=[2 4 7; 4 5 8; 3 5 1] 

a = 

     2     4     7 

     4     5     8 

     3     5     1 

» b=[3; 5; 1] 

b = 

     3 

     5 

     1 

» x1=a\b 

x1 = 

    1.0444 

   -0.5111 

    0.4222 

» x2=inv(a)*b 

x2 = 

    1.0444 

   -0.5111 

    0.4222 

» a*x1 

ans = 

    3.0000 

    5.0000 
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    1.0000 

» 

 B/A   B*inv(A). 

 

2.9      

    

       

  .      

.       

  ,   ,      

(       

  ): 

» a=[1 5; 2 6] 

a = 

     1     5 

     2     6 

» b=[4 6; 1 4] 

b = 

     4     6 

     1     4 

» a>b 

ans = 

     0     0 

     1     1 

» 

 

     ,   , 

     ,  

     ,   - : 

» a 

a = 

     1     5 

     2     6 

» a<=2 

ans = 
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     1     0 

     1     0 

» 

 

   >,   >=,   <,  <=    

 ,    

   .    

==  ~=       : 

» c=[3+1i 3-7i] 

c = 

   3.0000 + 1.0000i   3.0000 - 7.0000i 

» d=[1-3i 3-7i] 

d = 

   1.0000 - 3.0000i   3.0000 - 7.0000i 

» c>d 

ans = 

     1     0 

» c==d 

ans = 

     0     1 

» 

 

   (  1.2)   

   : 

» a=[1 3 0 0];b=[0 1 3 2]; a&b 

ans = 

     0     1     0     0 

» a|b 

ans = 

     1     1     1     1 

» 

 

 

 

2.10    
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: 

1.  . 

2.  (.’),    

 (‘),    (^),    

 (.^). 

3.   (+),   (-).   

(~). 

4.    (.* ,  ./ , .\ , * ,  / , \ ). 

5.  (+)   (-). 

6.   (>, >=, < , <=, == , ~=). 

7.   (&). 

8.   (|). 

 

2.11     

 1.     

   . 

» a=[1 2 7; 8 4 23; 56 3 9] 

a = 

     1     2     7 

     8     4    23 

    56     3     9 

» 

a1=rot90(a);d=diag(a1);d1=flipud(sort(d));b1=diag(d);c1=diag(d1);a1=

a1-b1+c1; 

» a=rot90(rot90(rot90(a1))) 

a = 

     1     2    56 

     8     7    23 

     4     3     9 

» 

 

 2.    A.   

    P,     –  

 N.    P  N  
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   .     

    . 

» a=[1 2 -7 8 4 -23 56 0 3 9] 

a = 

     1     2    -7     8     4   -23    56     0     3     9 

» 

at=a.';at(:,2)=at(:,1)>0;as=sortrows(at,2);np=sum(at(:,2));n=length(a); 

» N=as(1:n-np,1).' 

N = 

    -7   -23     0 

» P=as(n-np+1:n,1).' 

P = 

     1     2     8     4    56     3     9 

» length(P) 

ans = 

     7 

» length(N) 

ans = 

     3 

» n 

n = 

    10 

» np 

np = 

     7 

» 

 

 3.   A.    ,  

    . 

» a=[1 2 -7; 8 4 -23; 56 0 3 ] 

a = 

     1     2    -7 

     8     4   -23 

    56     0     3 

» maxa=max(max(a)) 
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maxa = 

    56 

» [i,j]=find(a==maxa) 

i = 

     3 

j = 

     1 

» a(i,:)=[];  a(:,j)=[]; 

» a 

a = 

     2    -7 

     4   -23 

» 

 

 4.   A.    

,     . 

» a=[1 2 -7; 8 4 -23;1 2 -7; 56 0 3;1 2 -7; ] 

a = 

     1     2    -7 

     8     4   -23 

     1     2    -7 

    56     0     3 

     1     2    -7 

» v=size(a) 

v = 

     5     3 

» n=v(1) 

n = 

     5 

» af=repmat(a(1,:),n-1,1) 

af = 

     1     2    -7 

     1     2    -7 

     1     2    -7 

     1     2    -7 
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» y=a(2:end,:)==af 

y = 

     0     0     0 

     1     1     1 

     0     0     0 

     1     1     1 

» ns=sum(all(y,2)) 

ns = 

     2 

» 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3    M- : 

   -  
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 MATLAB       (  

     ,    

 ),      

 ,    . , 

    MATLAB   .m  

 M- .  

   M- : ɫɰɟɧɚɪɢɢ  ɮɭɧɤɰɢɢ.  

        MATLAB.  

   M-     

File/New/M-file (   New M-file  ).  

    M- ,   

   .    M-   

  (       ).  

 M-      , 

   . 

      M- ,  

 ,       

(  File/Save (File/Save as –    )  

     ).  

 M-        

,  ; (   ),    

     .    M-

          

     .  

    .    

   . 

   M-   ,  

     .  

     

,     . 

 –     ,    

 (%).  ,    

     .  
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,      

 ,   .   

   

lookfor   

  

help    

  

help   

     ,    

   . 

 

3.1  

    ,  

   (     

      ).  

      .  

       

.      ,  

          

  .  ,   

         

.     , 

      .  

        

 ,    ,   Enter   

  

run   

,   ,    ex1.m, 

     ex1   run ex1. 

        / . 

  M-    ,  

 : 

1.        

 . 
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2.       

,       

. 

3.        

,   M-    ,  

       ,  

  ,    .  

4.   ,  ,    

   . 

 1.      

       

. 

 : 

a=[3 4 5;6 4 2;9 7 5] % ɢɫɯɨɞɧɚɹ ɦɚɬɪɢɰɚ 
[maxa,imax]=max(a(:,1)); % ɨɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɷɥɟɦɟɧɬ 

ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ  
[mina,imin]=min(a(:,1)); % ɨɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɵɣ ɷɥɟɦɟɧɬ ɩɟɪɜɨɝɨ 
ɫɬɨɥɛɰɚ  
 

% ɜɵɩɨɥɧɹɟɦ ɜɡɚɢɦɧɭɸ ɩɟɪɟɫɬɚɧɨɜɤɭ  
% ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɨɜ ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ  
v= a(imax,1); 

a(imax,1)=a(imin,1); 

a(imin,1)=v; 

 

a  % ɦɚɬɪɢɰɚ ɩɨɫɥɟ ɩɟɪɟɫɬɚɧɨɜɤɢ 
 

3.2    

 ,   ,  

      ,    

  ( ).      . 

,     ,      

,          .  

       

 : 
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path       

addpath  

   

     , 

: 

addpath 'c:\matlab_w' 

rmpath  

  

     , 

: 

rmpath 'c:\matlab_w' 

  ,     

   – Path Browser,  ,  

 File/ Set Path…    Path Browser  

,   . 3.1. 

 

 
 3.1 –  Path Browser 

 

Path Browser  ,     

,     ,   

 MATLAB. 

 Current Directory     

 (  Browse  )  .  Path 

   .  Files in  , 
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   Path       

 . 

  Path Browser     

     3.1. 

 3.1 –   Path Browser 

  
  

 
 

File Open    

 Save Path 

 

    

  

  

.  

 Exit Path 

Brouser 
   Path Brouser 

Edit Undo 
 

  

 

 Redo 
 

  

 

View Toolbar 
 

  

 

 Status Bar     

 Editor 

Debugger  

  

/  M-

 

 Path Browser   Path Browser 

 Workspace 

Browser 
 

  Workspace 

Browser 

Path Add to Path 
 

    

  

 Remove from 

Path  
    

  

 Refresh 

 

   (  

  

   

) 
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 Restore 

Defaults 
 

 , 

   

Tools Run   M-  

 Customize    

 Options    

 Font    

Help About Matlab  

Path Browser  
   Path 

Browser 

 

        

   Path        

. 

 

3.3  

     

 ,   .   

     (     

   ).    

      , 

  . ,   ,    

   MATLAB       

 .m.   – ,    ,  

   .      

  ,     MATLAB. 

      ,  

  .    ,   

   ,     

   .  

  (  )    

,     .  

      : 

function [ y1, y2, y3, …]=   (x1, x2, x3, …) 



 

 

 

 

62

 y1, y2, y3, … -  ; x1, x2, x3, … -  

. ,     F1,  

 a     x, y, z  : 

function [x,y,z]=F1(a) 

  F2 c   a, b   

  x   : 

function x=F2(a,b) 

 F3    a,b,c     

 

function F3(a,b,c) 

 F4       

function F4 

       MATLAB. 

        

 (         

 ).  

,       

     ,   help 

 .      

    .  

 ,     (  

    Y1, Y2, Y3, …)  

 : 

[Y1, Y2, Y3, …]=   (    

) 

      F1, F2, F3, F4, 

   .    

   ,     

 ,     

 : 

[X,Y,Z]=F1(A) 

X=F2(A,B) ɢɥɢ    F2(A,B) – ɜ ɜɵɪɚɠɟɧɢɢ 
F3(A,B,C) 

F4 
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 2.      

 ,   .   

 . 

  (    l3_p2.m)  : 

function [k, ind]=fk(A,Y) 

%Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɦɚɬɪɢɰɵ А, ɛɨɥɶɲɢɯ ɡɚɞɚɧɧɨɝɨ 
ɱɢɫɥɚ Y 

k=sum(sum(A>Y));%Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
[i,j]=find(A>Y);%ɢɧɞɟɤɫɵ ɷɥɟɦɟɧɬɨɜ ɦɚɬɪɢɰɵ А, ɛɨɥɶɲɢɯ ɡɚɞɚɧɧɨɝɨ 
ɱɢɫɥɚ Y 

ind=[i,j];%ɢɧɞɟɤɫɵ ɡɚɩɢɫɵɜɚɟɦ ɜ ɦɚɬɪɢɰɭ (ɩɟɪɜɵɣ ɫɬɨɥɛɟɰ - ɧɨɦɟɪɚ 
ɫɬɪɨɤ, ɜɬɨɪɨɣ - ɫɬɨɥɛɰɨɜ) 

 

        

: 

» a=[6 8 2; 5 9 12; 4 2 78] 

a = 

     6     8     2 

     5     9    12 

     4     2    78 

» [g,h]=l3_p2(a,7) 

g = 

     4 

h = 

     1     2 

     2     2 

     2     3 

     3     3 

»  

 M-      . 

    ( )     ,   

 .    (   ,   

,      )  

    .   (  



 

 

 

 

64

    )   

    . 

 3.      (1 ɞɸɣɦ =2,54 ɫɦ). 

     ,    

  ,   . , , 21 ɞɸɣɦ = 0 

ɦ 53 ɫɦ 3,4 ɦɦ. 

     :  c  

pr     D (     )  

M (     , , ). 

 M-  pr.m   pr, D  M: 

function [m, sm, mm]=pr(d) 

%pr- ɩɟɪɟɜɨɞ ɞɥɢɧɵ ɨɬɪɟɡɤɚ ɜ ɞɸɣɦɚɯ ɜ ɦɟɬɪɵ, ɫɚɧɬɢɦɟɬɪɵ, 

ɦɢɥɥɢɦɟɬɪɵ 

mm=D(d); 

[m,sm,mm]=M(mm); 

 

function mm=D(d) 

%ɩɟɪɟɜɨɞ  ɞɸɣɦɨɜ ɜ ɦɢɥɥɢɦɟɬɪɵ 

mm=d*25.4; 

 

function [m,sm,mm]=M(mm) 

%ɩɟɪɟɜɨɞ ɦɢɥɥɢɦɟɬɪɨɜ ɜ ɦɟɬɪɵ, ɫɚɧɬɢɦɟɬɪɵ, ɦɢɥɥɢɦɟɬɪɵ 

m=fix(mm/1000);%ɦɟɬɪɵ 

mm=rem(mm,1000);%ɨɬɛɪɚɫɵɜɚɟɦ ɰɟɥɨɟ ɱɢɫɥɨ ɦɟɬɪɨɜ 
sm=fix(mm/10);%ɫɚɧɬɢɦɟɬɪɵ 

mm=rem(mm,10);%ɦɢɥɥɢɦɟɬɪɵ 

 

     121   , 

,  (      pr): 

» [m1, sm1,mm1]=pr(121) 

m1 = 

     3 

sm1 = 

     7 

mm1 = 
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    3.4000 

» whos 

  Name      Size         Bytes  Class 

 

  m1        1x1              8  double array 

  mm1       1x1              8  double array 

  sm1       1x1              8  double array 

 

Grand total is 3 elements using 24 bytes 

 

» help pr 

 

 pr- ɩɟɪɟɜɨɞ ɞɥɢɧɵ ɨɬɪɟɡɤɚ ɜ ɞɸɣɦɚɯ ɜ ɦɟɬɪɵ, ɫɚɧɬɢɦɟɬɪɵ, 

ɦɢɥɥɢɦɟɬɪɵ 

 

» D(12) 

??? Undefined function or variable 'D'. 

 

» 

 

     D   

    .   

 ,   ,  

 (         

).      whos 

  .     , 

  ,    

. 

      

   ,      

   private      .  

   private     

 .  private    

    File/Set Path… 
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   (       

)   : 

1.  . 

2.     M- . 

3. -    private. 

4. -     . 

5. -   ,     (  

   ). 

      ,   

    . 

 

3.4   

    ,   

 -   .   

      

         

  

global      

       , 

    ,    

 ,       

   . 

    n    

     r1  r2.  

: 

function r1 

global n 

n=n+1;  

 

function r2 

global n 

n=n+1; 
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 : 

» global n 

» n=0; 

» r1 

» n 

n = 

     1 

» r2 

» n 

n = 

     2 

» r2 

» n 

n = 

     3 

» whos 

  Name      Size         Bytes  Class 

 

  n         1x1              8  double array (global) 

 

Grand total is 1 elements using 8 bytes 

 

» 

 

3.5 /  M- .   

/  M-  Editor/Dubugger ( . 3.2) 

  ,    M- . 

/        

 edit   File/New/M-file (   New M-file). 
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 3.2 -  /  -  

 

     ,   

.      , 

       

 .     -  

         .  

    «*»,  ,    

    .  

 File      -  

( , , , , ).  

 Edit     , 

 , , ,    

  - ,     . 

 Edit/Go To Line       

  (       

  ).  

  View     

 (Toolbar)    (Status Bar)  

  Path Browser  Workspace Browser.  Evaluate 

Selection      -

.  Auto Indent Selection    

    . 

  Debug      

    .   

  3.2. 
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 3.2 –   Debug 

   

Continue   
  -    

     

Single Step     

Step in  

  ,    

  M- ,  

     

  

Quit 

Debugging      

Set/Clear 

Breakpoint  
/     

,    

Clear All 

Breakpoints      

Stop if Error       

Stop if 

Warning 
     

Stop if NaN or 

Inf 
    NaN  Inf 

 

 Tools     

, ,  Run –  - . 

  -      

   ( . 3.2). ,   

  ,    . 

     ( )   

  Tools/Run    . 

        

   .    

   ,     

. ,  , ,     

 ,  ,  , ,  

  .       
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          >>  

   K>>. 

      

,  , .   

 ,        

 ,       

      .  

         

 .       

  View/ Evaluate Selection.  , 

      ;  

        

. 

       . 

   ,    ,  

          

   .  

       

Continue, Single Step  Step in. 

    / ,   

    ,   

,        [3]. 
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4   

 MATLAB        

   .  

 

4.1    

        

       

.  

       

 ,       

  . 

  

4.1.1       

       

   

plot (X, Y). 

  X       

,    Y –   .  plot 

     . 

,    
1

1
)(

2 


x
xf    

 –5  5.      : 

» x=-5:0.1:5; y=1./(x.^2+1); plot(x,y) 

 

     ,   . 

4.1. ,    ,   , 

   .    

     . 

   plot(Y)    

,       y 

  .    Y ,  

  plot(real(Y),imag(Y)).  Y –   – 

       . 
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 4.1 –   
1

1
)(

2 


x
xf . 

 

 plot(X, Y)      -  

,   : 

-   X – ,  Y – ,  

    Y    X; 

-   Y – ,  X – ,  

    Y    X; 

-   X  Y ,    

 Y    X. 

 plot(X,Y,LS)     

 LS (   )    

,  ,   ( . 4.1). ,  

» a=-10:0.5:10; plot(a,a.^2,'ro-') 

      –10  10  

       ( . 4.2) 
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 4.2 –     

 

 4.1 –   

       

ɫɩɥɨɲɧɚɹ - ɠɟɥɬɵɣ y ɬɨɱɤɚ . 

ɲɬɪɢɯɨɜɚɹ 
-- 

ɮɢɨɥɟɬɨ-
ɜɵɣ m 

ɩɥɸɫ 
+ 

ɩɭɧɤɬɢɪɧɚɹ : ɝɨɥɭɛɨɣ c ɡɜɟɡɞɨɱɤɚ * 

ɲɬɪɢɯ-
ɩɭɧɤɬɢɪɧɚɹ -. 

ɤɪɚɫɧɵɣ 
r 

ɤɪɭɠɨɤ ɨ 

ɨɬɫɭɬɫɬɜɢɟ 
ɫɢɦɜɨɥɚ ɩɪɢ 
ɧɚɥɢɱɢɢ 
ɦɚɪɤɟɪɚ 

ɧɟɬ 

ɥɢɧɢɢ 

ɡɟɥɟɧɵɣ 

g 

ɤɪɟɫɬ 

ɯ 

  ɫɢɧɢɣ b ɤɜɚɞɪɚɬ s 

  ɛɟɥɵɣ w ɪɨɦɛ d 

  ɱɟɪɧɵɣ k ɩɹɬɢɭɝɨɥɶɧɢɤ p 

    ɲɟɫɬɢɭɝɨɥɶɧɢ h 
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ɤ 
    ɫɬɪɟɥɤɚ ɜɥɟɜɨ < 

    ɫɬɪɟɥɤɚ 
ɜɩɪɚɜɨ > 

    ɫɬɪɟɥɤɚ ɜɧɢɡ v 

    ɫɬɪɟɥɤɚ ɜɜɟɪɯ ^ 

 

 plot(X1,Y1,LS1, X2,Y2,LS2, …)   

      .  

 plot(X,Y,LS, ‘PN’,PV …)    

  (‘PN’ –  , PV –   

),    . ,  

  3      

   : 

» a=-10:0.5:10; plot(a,a.^2,'r-h','LineWidth',3) 

 

       

     plot  

 loglog     .   

,      X   

   Y     semilogx,   

semilogy        Y 

    X. : 

» x=0:0.2:5; loglog(x,exp(x)) 

» figure; 

»  semilogx(x,exp(x)) 

» figure; 

»  semilogy(x,exp(x)) 

» 

 

   . 4.3 
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 4.3 –  ,    

   

  

plotyy(x1,y1,x2,y2)  

   ,   x1, y1  x2, y2  

   (     , 

 - ).  y1, y2 –  ,  

     . 

,        -  

  : 

» x=-pi:0.01:pi; plotyy(x,sin(x),x,x.^2) 

   . 4.4. 

 
 4.4 –       
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 ,        

    ,   

   .  ,   

,   , ,   . .  

      

  Edit  Tools. 

      

File/Save       ,  

   fig.     

 File/Open.  

        

,    .   File/Save  

File/Save As       

File/Export      «  »  

 . 

 

4.1.2       

     ,   

   ,   .  , 

      ,  

 hold on (     ). 

       

 hold off (     

).  hold       

. 

: 

» x=-5:0.1:5; y=1./(x.^2+1); plot(x,y); hold on; plot(x,0.5*sin(2*x)); hold 

off 

 

    . 4.5 
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 4.5 –        

  hold on 

 

4.1.3       

  

polar(F,R,LS) 

      , 

  ,   ,  

    F  R .  

  LS    (    

plot).  F  R –    ,  

     . 

,    )7sin()(    

  0   : 
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» x=0:0.001:pi; 

polar(x,sin(7*x)) 

 

 

4.2    

       

    figure (n),  n –  

 .        

,    .     

 ,   , . .  

     .  figure  

       

. 

 close(n)  close n     

 n.  close all     

. 

 

4.3      

          

    .     n 

    m      

  k-   (      ), 

   

subplot(n, m, k) 
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: 

» x=0:0.001:pi; 

y=sin(7*x); 

» subplot(2,2,1); 

plot(x,y); 

» subplot(2,2,3); 

polar(x,y); 

» subplot(1,2,2); 

polar(x,y); 

» 

 

 

4.4    

        

plot3(X, Y, Z) 

      plot  

     , , 

        

X, Y, Z. 

      

,   . 4.6. 

» z=0:0.01:70;  x=(1-z/70).*cos(z);  y=(1-z/70).*sin(z);  plot3(x,y,z) 
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 4.6 – ,     

plot3 

 

      

: 

1.         

   .       

[X, Y]=meshgrid(x, y) 

       x   y 

 ,   X, Y    

.      X    

x,     Y    y.  

2.   Z      

  . 

3.       

 ( . 4.2). 
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 4.2 –      

   

mesh(x, y, z)   , 

     

  x, y, z  

meshɫ(x, y, z)      

 ,   

 XY 

meshz(x, y, z)     

,    

     XY 

surf(x, y, z)   , 

     

  x, y, z  

surfɫ(x, y, z)      

 ,   

 XY 

contour(x, y, z)    , 

     

  x, y, z . 

 ,   

contour,    clabel: 

clabel(contour(x, y, z))    

  ,  

 . 

contourf(x, y, z)      

    

   

contour3(x, y, z)      

 

      

  ,   . 4.3. 
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 4.3 –       

   

hidden on 

(hidden off) 

 ( )    

   

shading     : 

shading faceted –     

  ; 

shading flat –       

   ; 

shading interp –  ,  

     

view   : 

view (A, E)–   A    

E (  –     Z  

   Y   

,   –   , 

        

 XY); 

view([x, y, z])      (x,y,z); 

view(2), view(3) –    , 

  ,     

 

colorbar        

    Z  

colormap(

MN) 

       MN.  

    :  

cool (    ), gray (  

), hot ( - - - -

), hsv (  ), jet ( - -

- - ,   ), 

copper (  ), autumn ( - -

), winter ( - ), summer ( -

), spring ( - ), pink (  

).   ,   

,   
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colormap(‘default’). 

camlight    : 

camlight (A, E) –    A - , E 

-  ; 

camlight headlight –   ; 

camlight right –     ; 

camlight left –      

material    : 

material shiny – ; 

material dull – ; 

material metal – ; 

material default –    

brighten(B)   :  0<B<1  

,  -1<B<0  

 

     

      

)sin(*)sin(),( yxyxz  .   ,   . 

4.7, 4.8   : 

» x=-pi:0.1:pi; y=x; [x1, y1]=meshgrid(x,y); z=sin(x1).*sin(y1);  

» subplot(2,2,1); mesh(x1, y1, z);  

» subplot(2,2,2); meshz(x1, y1, z);  

» subplot(2,2,3); surf(x1, y1, z); view ([0,-pi,0]); colorbar; view ([0,-

pi,0]) 

» subplot(2,2,4); surfc(x1, y1, z); 

» figure(2) 

» subplot(2,1,1); clabel(contour(x1, y1, z));  

» subplot(2,1,2); contourf(x1, y1, z);  

» 
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 4.7 –   )sin(*)sin(),( yxyxz   
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 4.8 –   )sin(*)sin(),( yxyxz   
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4.5     , , 

 ,  

      grid on. 

      grid off. 

 grid      

  . 

     (    

        

SV)  : 

xlabel( SV) –   x; 

ylabel(SV) –   y; 

zlabel(SV) –   z; 

title(SV) –  ,   ; 

text(X, Y, Z, SV) - ,      (X, Y, 

Z).       ,   

 .      Z 

; 

gtext(SV) –   ,  

     SV.    

      . 

legend(SV1, SV2, SV3 …pos) –     

,         

    ,    

 SV1, SV2, SV3.  pos  

 : 

 

pos 
  

-1 ɜɧɟ ɝɪɚɮɢɤɚ ɫɩɪɚɜɚ 

0 ɜ ɨɛɥɚɫɬɢ ɝɪɚɮɢɤɚ ɬɚɤ, ɱɬɨɛɵ ɥɟɝɟɧɞɚ ɫɤɪɵɜɚɥɚ 

ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɝɪɚɮɢɤɚ 

1 ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɝɪɚɮɢɤɚ 

2 ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɝɪɚɮɢɤɚ 

3 ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɝɪɚɮɢɤɚ 

4 ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɝɪɚɮɢɤɚ 
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     ,   

,     TeX.  

 box on (box off)    

( )  ,    

 .  box     

   . 

 

4.6    

 axis([xmin, xmax, ymin, ymax])   

  x, y  ,   axis([xmin, xmax, ymin, 

ymax, zmin, zmax]) –   x, y, z  .  

xmin, ymin, zmin   , xmax, ymax, zmax – 

     x, y, z.  axis 

        

 : [xmin, xmax, ymin, ymax, zmin, zmax]). 

 axis(‘auto’)    

    ,  axis(‘auto x’) –   

x,  axis(‘auto xy’) –   x, y.  axis equal 

      

.  

 

4.7   

      . 

4.4. 
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 4.4 –    

  

bar 

(Y,h,s)  

 

bar 

(X,Y,h,s) 

  (bar)   (barh) 

      h (  

 h=0.8)   s (       

   ): 

bar (Y,h,s) -  – Y -  ,   

   ,  Y – , 

  ,   

  (   x  , 

  ); 

bar (X,Y,h,s) –  Y -  ,   

 Y,  ,    

 X,  Y – ,  ,  

   X   , 

    Y 

 : ‘group’ –      

 (     ), ‘stack’ – 

   Y    , 

      

   Y 

: 

» x=[2 6 8];y=[4 5; 3 8; 2 4]; subplot(2,2,1); bar(x); subplot(2,2,2); 

bar(x,y,0.5) 

» subplot(2,2,3); barh(y,'stack'); subplot (2,2,4); bar(y,1.5) 
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pie   : 

pie(x) –     ɯ    

 . 

pie(x, v) –      

,      v 

(  v     ,    x). 

: 

» x=[2 6 8];y=[4 5; 3 8; 2 4]; subplot(2,2,1); pie(x); subplot(2,2,2); 

pie(y) 

» c=[1 0 0]; d=[0 1; 1 1; 0 0];subplot(2,2,3); pie(x,c); subplot (2,2,4); 

pie(y,d) 

errorbar      . 

 errorbar(y,e)  errorbar(x,y,e)   

    e   

  

 errorbar(x,y,L,U)    y  x  
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 –L  +U     

: 

» x=-5:0.2:5; y=x.^2; l=rand(1,length(y))*2;u=rand(1,length(y))*2; 

» errorbar(x,y,l,u) 
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hist    . 

hist(y) -   10 , hist(y,n) –  

  n  

: 

» x=randn(100000,1); 

» hist(x,40) 

stem stem(y,LS) -      y 

       ,  

 .   LS  

 . 

stem(x,y,LS) -      

y       x.  

: 

» x=randn(10,1); k=stem(x,'r'); grid on; set(k,'LineWidth',3) 
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stairs stairs(Y,LS) –   ,   

     Y,  

 –  .   LS  

 ; 

stairs(X,Y,LS) -     

   X,   -   

Y. 

:  

» x=[1 2 5 7 12];y=[3 2 8 4 6]; 

»  figure(2);subplot(2,1,1);stairs(y);axis([0,6,0,10]); 

» subplot(2,1,2);h=stairs(x,y);set(h,'LineWidth',3); axis([0,13,0,10]); 



 

 

 

 

93

  

scatter     ,    

    X  Y: 

scatter(X,Y) –     ; 

scatter(X,Y, S) –      S; 

scatter(X,Y, S, C) –      ɋ; 

scatter(… , ‘filled’ ) –  . 

: 

»  x=[1 2 5 7 12];y=[3 2 8 4 6]; 

» figure; 

» subplot(2,2,1); scatter(x,y) 

» subplot(2,2,2); scatter(x,y,100,'filled') 

»  subplot(2,2,4); scatter(x,y,50*y,y,'filled') 

» subplot(2,2,4); scatter(x,y,50*y,y,'filled') 

» subplot(2,2,3); scatter(x,y,50*y,'filled') 

» axis([0,13,0,9]) 
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compass compass(Z, LS) -  ,   

  ,    Z; 

compass(X,Y, LS) –  compass(X+j*Y); 

  LS      

  . 

: 

» z=[3+7j 4- 3j  -10+5j -3-7j 10]; 

» h=compass(z); set(h,'LineWidth',3) 
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comet          

 : 

comet(Y) -     Y (  

,      

 Y,  –  ); 

comet(X,Y) -     X  Y; 

comet(X,Y,P) –  P    

« »  (  « »  P*length(Y)). 

:    . 

» f=0:0.001:10*pi; r=f*10; x=r.*cos(f); y=r.*sin(f); 

» figure; comet(x,y) 

 comet3(X, Y, Z, P)     

  ,    

X, Y, Z.  P    « » 

. 

 

4.8    

 1.      
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
























x10  x

10x4 5/

4x4- 
1

10

4
)sin(

50

)(

2

2

2

x
x

e

x
x

x

xy
x

 

   [xn; xk] (      dx). 

 : 

function v=Vg(xn,dx,xk) 

x=xn:dx:xk; 

 

y=(x<=-4).*(50*sin(x).^2./x)+(x>-4&x<=4).*(10*exp(x)./(x.^2+1))... 

   +(x>4&x<=10).*(x.^2/5)+(x>10).*x; 

 

plot(x,y) 

 : 

» Vg(-20,0.0001,20) 

: 

 
 2.      

)(xy       67)( 3  xxxf ,  

,  .      
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  .     

,      

  .     

    :     

  ,  –    .  

: 

function l4_p2_3(xn,xk,dx) 

%ɥɟɤɰɢɹ 4 ɩɪɢɦɟɪ 2 

% ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ 
hold off 

x=xn:dx:xk; 

y1=f1(x); 

y2=f2(x); 

plot(x,y1,'g','LineWidth',3) 

hold on 

plot(x,y2,'m','LineWidth',2) 

axis([-20 20 -20 40]) % ɢɡɦɟɧɹɟɦ ɦɚɫɲɬɚɛ 
 

% ɩɪɢɛɥɢɠɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ 
ɝɪɚɮɢɤɨɜ 
y1_y2=y1-y2; 

r=[x(1:end-1); y1_y2(1:end-1).*y1_y2(2:end)<0]; 

rt=r'; 

rs=flipud(sortrows(rt,2)); 

nt=sum(rs(:,2)) 

xn=rs(1:nt,1) 

xk=xn+dx 

xr=xn+dx/2; 

xr=sort(xr); 

yr=f1(xr); 

% ɫɬɪɨɢɦ ɨɤɪɭɠɧɨɫɬɢ ɫ ɰɟɧɬɪɚɦɢ ɜ ɩɪɢɛɥɢɠɟɧɧɨ ɧɚɣɞɟɧɧɵɯ 
ɬɨɱɤɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɨɜ 
scatter(xr,yr,dx*10000)  

 

dx=dx/2; %ɭɦɟɧɶɲɚɟɦ ɲɚɝ 
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% ɡɚɞɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɬɪɚɟɤɬɨɪɢɢ ɤɨɦɟɬɵ  

xc1= xr(2):-dx:xr(1);  

xc2=xr(1):dx:xr(2); 

xc3=xr(2):dx:xr(3); 

xc4=xr(3):-dx:xr(2); 

xc=[xc1 xc2 xc3 xc4]; 

yc=[min([f1(xc1); f2(xc1)]) max([f1(xc2); f2(xc2)])  min([f1(xc3); 

f2(xc3)]) max([f1(xc4); f2(xc4)]) ]; 

comet(xc,yc) % ɞɜɢɠɟɧɢɟ ɤɨɦɟɬɵ ɩɨ ɬɪɚɟɤɬɨɪɢɢ 
function y=f1(x) 

y=(x<=-4).*(50*sin(x).^2./x)+... 

  (x>-4&x<=4).*(10*exp(x)./(x.^2+1))+... 

  (x>4&x<=10).*(x.^2/5)+... 

  (x>10).*x; 

 

function y=f2(x) 

y=x.^3-7*x+6; 

 (      ): 

» l4_p2_3(-20,20,0.05) 

nt = 

     3 

xn = 

    3.5000 

   -0.2500 

   -3.0000 

xk = 

    3.5500 

   -0.2000 

   -2.9500 

 : 
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 3.    n     

  x1  x2    y1  y2.  

 ,   (   

),      (xp1, yp1), 

   (xp2, yp2).  , , 

  –     ,   

–       . 

: 

function nt=l4_p3(x1,x2,y1,y2,n,xp1,yp1, xp2,yp2) 

hold off 

 

xp=[xp1,xp2,xp2,xp1 xp1]; 

yp=[yp1, yp1,yp2,yp2, yp1]; 

plot(xp,yp)%ɩɨɫɬɪɨɟɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ 
hold on 
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axis([x1,x2,y1,y2]) 

grid on 

 

x=fv(x1,x2,n); 

y=fv(y1,y2,n); 

 

r=x>=xp1&x<=xp2&y>=yp2&y<=yp1;% ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɬɨɱɤɢ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ 
xy=[x y r] 

nt=sum(xy(:,3)); % ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ 
 

scatter(xy(:,1),xy(:,2),50+50*xy(:,3),4+xy(:,3)*9,'filled') %ɩɨɫɬɪɨɟɧɢɟ 
ɬɨɱɟɤ 
 

function k=fv(x1,x2,n) 

k=x1+(x2-x1)*rand(n,1); 

: 

» l4_p3(-10,10,-20,20,10,-3,8, 5,-2) 

xy = 

    6.5773   -5.3480         0 

   -6.6746   -7.8986         0 

   -2.1219   14.0738         0 

    0.4151   10.3792         0 

    4.3625   17.9904         0 

    1.3838    2.3175    1.0000 

   -0.7839  -19.4307         0 

   -1.0939    3.8471    1.0000 

   -8.2451   12.6482         0 

   -1.1303   19.0837         0 

ans = 

     2 

» 
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: 
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5  

5.1     

  

disp(  )   

         

 .   disp     , 

  : 

disp(  ‘    ‘ )  

    disp     

. 

 input        

        

MATLAB  (      

),   .    

  

  =input(‘ ’) 

    ,  

     (      

    ,     

 «;»). ,  ,    inp.m: 

x=input('ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ x ') 

s=input('ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ s ') 

v=input('ɜɜɟɞɢɬɟ ɜɟɤɬɨɪ v ') 

h=input('ɜɜɟɞɢɬɟ ɦɚɬɪɢɰɭ h ') 

 

: 

» inp 

ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ x 4 

x = 

     4 

ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ s sin(0.3)/2+x^2-7 

s = 

    9.1478 

ɜɜɟɞɢɬɟ ɜɟɤɬɨɪ v [3 5 1] 

v = 
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     3     5     1 

ɜɜɟɞɢɬɟ ɦɚɬɪɢɰɭ h [2 4; 7 8] 

h = 

     2     4 

     7     8 

» 

   input   

  =input(‘ ’, ‘s’) 

  ,  . : 

» h=input('Вɜɟɞɢɬɟ Вɚɲɟ ɢɦɹ ','s') 

Вɜɟɞɢɬɟ Вɚɲɟ ɢɦɹ ɆАɊАɌ 

h = 

ɆАɊАɌ 

» 

 menu,      

 =menu (‘   ’, ‘  1’, ‘  2 ’, … 

,’  n ’) 

        ,  

    (  ,    

). : 

» k=menu('Вɵɛɟɪɢɬɟ ɰɜɟɬ:','ɤɪɚɫɧɵɣ','ɡɟɥɟɧɵɣ','ɫɢɧɢɣ') 
k = 

     3 

» 

      : 

 
    « »    3. 
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5.2    

 MATLAB    :  

-  for       

  ,  

-  while       

  .    

      ,  

  . 

 

5.2.1   for 

  

 

for  
ɰɢɤɥɚ

ɩɚɪɚɦɟɬɪ
  =  

ɡɧɚɱɟɧɢɟ
ɧɚɱɚɥɶɧɨɟ

  :  ɲɚɝ   :  
ɡɧɚɱɟɧɢɟ
ɤɨɧɟɱɧɨɟ

 

 

 (  ) 

 

end 

 

  ,       

     .    , 

   . ,   , 

         (   

        ). 

,       

        : 

function [s,p]=sp(in,ik,di) 

s=0; 

p=1; 

for i=in:di:ik 

   s=s+i; 

   p=p*i; 

end 
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: 

» [S,P]=sp(3,15,2) 

S = 

    63 

P = 

     2027025 

» 

       

- : 

 

for  
ɰɢɤɥɚ

ɩɚɪɚɦɟɬɪ
  =  Аɦɚɫɫɢɜ    

 

 (  ) 

 

end 

 

 А – - ,     

  .      

      

function s=sv(v) 

s=0; 

for i=v 

   s=s+i; 

end 

: 

» sv([4 6 3]) 

ans = 

    13 

» 

 А - ,      

 А,    ,    

.  
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      , 

       

 : 

function s=sm(a) 

s=0; 

for i=a 

   s=s+sv(i');%ɫɬɨɥɛɟɰ ɬɪɚɧɫɩɨɧɢɪɭɟɦ 

end 

: 

» f=[3 4; 5 7; 2 1] 

f = 

     3     4 

     5     7 

     2     1 

» sm(f) 

ans = 

    22 

 

5.2.2   while 

  

 

while ɜɵɪɚɠɟɧɢɟɥɨɝɢɱɟɫɤɨɟ  

 

 (  ) 

 

end 

 

    ,   

 .     

 ,   ,     

 (   )      ([] –  

). 

, : 

    




 1 )1(

1

i ii
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     ( 0 )  =0,01 і 0,00000005.  

 (      ): 

function [s,i]=sr1(eps) 

s=0; 

i=0; 

y=1; 

while abs(y)>eps 

   i=i+1; 

   y=1/i/(i+1); 

   s=s+y; 

end 

 

: 

» [s1,n1]=sr1(0.01) 

s1 = 

    0.9091 

n1 = 

    10 

» [s2,n2]=sr1(0.0000000005) 

s2 = 

    1.0000 

n2 = 

       44721 

 

 

   ,   

 ,      : 

» sr1(0.0000000005) 

ans = 

    1.0000 

 

5.3   

       

 . 
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5.3.1   

        : 

 -  

if ɭɫɥɨɜɢɟ  

 
ɨɩɟɪɚɬɨɪɨɜɝɪɭɩɩɚ  

End 

 

ɭɫлɨɜɢе

ɝɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ

+

 
 

if ɭɫɥɨɜɢɟ  

 1ɨɩɟɪɚɬɨɪɨɜɝɪɭɩɩɚ  

else 

2ɨɩɟɪɚɬɨɪɨɜɝɪɭɩɩɚ  

end 

 

ɭɫлɨɜɢе

ɝɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ1

+

ɝɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ 2

 
 

if 1ɭɫɥɨɜɢɟ  

1ɨɩɟɪɚɬɨɪɨɜɝɪɭɩɩɚ  

elseif 2ɭɫɥɨɜɢɟ  

2ɨɩɟɪɚɬɨɪɨɜɝɪɭɩɩɚ  

… 

elseif Nɭɫɥɨɜɢɟ  

Nɨɩɟɪɚɬɨɪɨɜɝɪɭɩɩɚ  

else 
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1Nɨɩɟɪɚɬɨɪɨɜɝɪɭɩɩɚ  

end 
ɭɫлɨɜɢе 1

ɝɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ1

+

ɝɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ 2

ɭɫлɨɜɢе 2

...

+

ɭɫлɨɜɢе   N

ɝɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ N

ɝɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ N+1

-

-

- +

 
 

 

        

(  ,   ).  

 ,     .   

   ,   ,  

           . 

,   max   

   : 

function max=l5_p1(a,b,c) 

if a>b 

   if a>c 

      max=a; 

   else  

      max=c; 

   end 

elseif b>c 

   max=b; 

else 

   max=c; 

end 
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: 

» l5_p1(13, 4, 5) 

ans = 

    13 

 

5.3.2   

  

 

switch     В1  

case  1 

  1 

case {  2,  3,  4, … } 

  2 

… 

 

otherwise 

  n 

end 

 Z 

 

       

  ,     

switch (      ).  

 case .    case  

     , 

   . 

   : 

-   ,   

  switch; 

-     ,   

    case,   , 

  .     , 

    end.    

 case   ,   

 ,     
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 ,     

    ; 

-          , 

    case,   

,   otherwise (    

). 

- : 

ȼ1

Ƚɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ 1

Ƚɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ 2

Ƚɪɭɩɩа
ɨɩеɪаɬɨɪɨɜ n+1

...

Оɩеɪаɬɨɪ Z

ɡɧачеɧɢе 1

otherwise

{ɡɧачеɧɢе 2,

ɡɧачеɧɢе 3,

ɡɧачеɧɢе 4...}

 
,        

: )sin(x ,   2x ,   xe      . 

  graph3: 

function graph3 

v=menu('Вɵɛɟɪɢɬɟ ɮɭɧɤɰɢɸ','sin(x)','x^2', 'exp(x)'); 

xn=input('ɜɜɟɞɢɬɟ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ'); 
xk=input('ɜɜɟɞɢɬɟ ɤɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ'); 
dx=(xk-xn)/500; 

x=xn:dx:xk; 

switch v 

case 1 

   y=sin(x);plot(x,y) 



 

 

 

 

112

case 2 

   y=x.^2;plot(x,y) 

case 3 

   y=exp(x);plot(x,y) 

otherwise %ɟɫɥɢ ɩɨɫɥɟ ɜɵɡɨɜɚ ɦɟɧɸ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ v ɛɭɞɟɬ 

ɢɡɦɟɧɟɧɨ 
   disp('ɧɟɜɟɪɧɵɣ ɜɵɛɨɪ') 
end 

 

     : 

function graph4 

v=input('ɜɜɟɞɢɬɟ ɮɭɧɤɰɢɸ','s'); 

xn=input('ɜɜɟɞɢɬɟ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ'); 
xk=input('ɜɜɟɞɢɬɟ ɤɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ'); 
dx=(xk-xn)/500; 

x=xn:dx:xk; 

switch v 

case 'sin(x)' 

   y=sin(x);; 

   plot(x,y) 

case 'x^2' 

   y=x.^2; 

   plot(x,y) 

case 'exp(x)' 

   y=exp(x); 

   plot(x,y) 

otherwise  

 disp('ɧɟɜɟɪɧɵɣ ɜɵɛɨɪ') 
end 

 

       

           

: 

 function l5_p2 

v=1 
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while v~=3 

   v=menu('ɜɵɛɨɪ','1','2','ɜɵɯɨɞ') 
   switch v 

   case 1 

      disp (1) 

   case 2 

      disp(2) 

   case 3 

     disp( 'ɜɵɯɨɞ') 
   end 

end 

disp('ɄɈɇЕЦ') 

 

5.4    

 break    for  while. 

ɉɪɢɦɟɪ: 
for i=1:1:5 

   for j=1:5 

      if i==2& j==3 

         break 

      end 

   end 

 if i==2 

    break 

   end 

end 

i 

j 

 return       

    . 

function [i,j]=return1 

for i=1:1:5 

   for j=1:5 

      if i==2& j==3 

         i 
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         j 

         return 

      end 

   end 

end 

: 

» [z,x]=return1 

i = 

     2 

j = 

     3 

z = 

     2 

x = 

     3 

» 

 pause      

     .  

pause(n)     n .  

pause off   ,  pause on .  

: 

function pause1 

 

xn=input('ɜɜɟɞɢɬɟ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ'); 
xk=input('ɜɜɟɞɢɬɟ ɤɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ'); 
dx=(xk-xn)/500; 

x=xn:dx:xk; 

for v=1:3 

  subplot(2,2,v) 

   switch v 

   case 1 

      y=sin(x); 

      plot(x,y) 

   case 2 

      y=x.^2; 
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      plot(x,y) 

   case 3 

      y=exp(x); 

      plot(x,y) 

   end 

   pause  

end 

 

5.5   

 1.    n .    

    ,    

   .     ,   

  .    .  

 : 

function l5_p3_s_1(n,x1,x2,y1,y2,m1,m2) 

 

x=fv(x1,x2,n); 

y=fv(y1,y2,n); 

m=fv(m1,m2,n); 

[X,Y]=l5_p3_1(x,y,m,x1,x2,y1,y2) 

 

function k=fv(x1,x2,n) 

k=x1+(x2-x1)*rand(n,1); 

 

function [X,Y]=l5_p3_1(x,y,m,xn,xk,yn,yk) 

 

a=[x y m]; 

s=size(a); 

scatter(x,y,sqrt(m/pi)*100,'filled') 

axis([xn,xk,yn,yk]) 

for i=1:s(1)-1 

   [min,imin]=min(a(:,3)); 

   b=a(imin,:); 

       

   pause 
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   a(imin,:)=[]; 

    

   a(:,4)=sqrt( (a(:,1)-b(1)).^2+ (a(:,2)-b(2)).^2 ); 

   [rmin,ib]=min(a(:,4)); 

   a(ib,3)=a(ib,3)+b(3) 

   scatter(a(:,1),a(:,2),sqrt(a(:,3)/pi)*100,'filled') 

   axis([xn,xk,yn,yk]) 

end 

X=a(1); 

Y=a(2); 

: 

» l5_p3_s_1(4,-10,10,-10,10,1,10) 

a = 

    3.0310   -3.8012    2.8989    6.2986 

    8.9217   -4.6237    4.4263    2.1344 

    6.3177    0.7290    6.8661    7.8061 

a = 

    8.9217   -4.6237    4.4263    5.9479 

    6.3177    0.7290    9.7650    5.5969 

a = 

    6.3177    0.7290   14.1913    5.9525 

X = 

    6.3177 

Y = 

    0.7290 

» 
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 2.      

  . 

 (   ,   a –  

 ,    –  ,   

 –  ): 

function [a,k]=l5_p4(b) 

s=size(b); 

k=0; 

for i=1:s(1) 

   for j=1:s(2) 

      if b(i,j)==0 

         k=k+1; 

         a(k,1)=i; 

         a(k,2)=j; 

      end 

   end 

end 

: 

» h=[4 0 -3; 6 8 0; 0 0 0],[R,K]=l5_p4(h) 

h = 

     4     0    -3 

     6     8     0 

     0     0     0 

R = 

     1     2 

     2     3 
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     3     1 

     3     2 

     3     3 

K = 

     5 

» 
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6    

  MATLAB 

  – ,  

  (    ), 

 ,     

 .   

(    )   

 ),( ytf
dt

dy
 . 

   n-    : 

 


















)...,,(

...

)...,,(

)...,,(

21

2122

2111

nnn

n

n

yyytfy

yyytfy

yyytfy

, 

 t -  ,   - .  

    (  )  

      

: )( 01 ty , )( 02 ty , )( 03 ty , … )( 0tyn .   

      

    )(1 ty , )(2 ty , )(3 ty , … )(tyn . 

   n-  ,   

  

 ),...,,,()( )1()(  nn yyyytfty  

     yy 1 , yy 2 , yy 3 , 

… )1(  n

n yy      n  

: 

 






















),...,,,(

...

21

1

32

21

nn

nn

yyytfy

yy

yy

yy

. 

 MATLAB      

    ode45, ode23, ode113, 
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ode15s, ode23s, ode23t, ode23tb.    

 ,  ode45 -  -  4-   5-  

, ode23 -  -  2-   3-  .  

ode15s, ode23s, ode23t, ode23tb     

  .  –   

 ,     

      -

:        

,   –  . 

     

     ode45.  

 ]...,,[ 21 nyyyY    ]...,,[ 21 nfffF  .   

    

 ),( YtFY  . 

      

    - , 

     ( ),( YtF ).  

    : 

[t,Y]=ode45(‘ɢɦɹ ɮɭɧɤɰɢɢ’,ts,Y0) 

 ode45     

   ts=[tn, tk]    Y0.  

 –  - ,     

 .    

 Y –    ,   t (  

  – 1y ,   - 2y    ).  

      

 













21
2

2
1

1

)sin(*5

ytyt
dt

dy

ty
dt

dy

 

   ode45  ode15s.   

   . 

-       

 : 
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function Y=l7_p7f(t,y) 

Y=[ 5*y(2)*sin(t);t+1-y(1)-t*y(2) ]; 

 : 

y0=[0,0]; 

[T,Y]=ode45('l7_p7f',[0,70],y0); 

subplot(2,1,1) 

plot(T,Y); 

[T1,Y1]=ode15s('l7_p7f',[0,70],y0); 

subplot(2,1,2) 

plot(T1,Y1); 

 : 
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7      

MATLAB 

7.1       

 

     0)( xf   

  

fzero(fun, x0, tol ) 

 fun – ,    , x0  

 .  fzero   

 ; tol –     (  

  ,    eps).  

 fun   ,    

MATLAB,       -  (  

),    .  

       

,        (   

     ).  

,    0)sin(2  xxx .  

   f7,    : 

function y=f7(x) 

y=2.^x+sin(x)+x; 

 

    fzero    : 

x=-pi:0.01:pi;  

plot(x,f7(x)); 

grid on 

fzero('2.^x+sin(x)+x',-0.5) 

 

fzero('2.^x+sin(x)+x',-0.5,1e-3) 

 

fzero('f7',-0.5,1e-4) 

 

xr=fzero('f7',[-1,0],1e-4); 

 

hold on; 
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scatter(xr,f7(xr),40,'r','filled'); 

: 

» l7_p0 

Zero found in the interval: [-0.38686, -0.58]. 

ans = 

   -0.3871 

ans = 

   -0.3869 

ans = 

   -0.3871 

» 

: 

 
 fzero      

  . ,       

,   . 

       

  solve.       

     .  
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,   xxx  )sin(2    

      

:  

» xr=solve('2^x+sin(x)=-x'); x=-2:0.01:2;y1=2.^x+sin(x); y2=-x;... 

plot(x,y1,x,y2);hold on; scatter(double(xr),double(-xr),40,'filled') 

» xr 

xr = 

-.38712465392757487234848391052801 

» 

 

     )sin(2 xy x    xy  ,  

    : 

 
      ɯr, 

         

 double (double(xr)). 

      








1

2.02.1)sin(
22 yx

xyx
 

» [xr,yr]=solve('sin(x+y)-1.2*x=0.2','x^2+y^2=1') 
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xr = 

-.95682502589007371450373183654668 

yr = 

-.29066453142834570132077207025201 

» 

:  

» x=double(xr) 

x = 

     -0.95683 

» y=double(yr) 

y = 

     -0.29066 

» abs(sin(x+y)-1.2*x-0.2)<eps 

ans = 

     1 

» abs(x^2+y^2-1)<eps 

ans = 

     1 

 

7.2       

 

      

 fmin,     : 

xmin=fmin(‘  ’, x1,x2) 

xmin=fmin(‘  ’, x1,x2, options) 

xmin=fmin(‘  ’, x1,x2, options, p1, p2, …, p10) 

   –    - ,  

  ; x1, x2 -    ,  

    ; options –  

 ,     

,     ,   

    ; 

p1, p2,…, p10 –   . 
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.     : 

  

cos(x) [1 , 4] 

cos(p1*x+p2)  ɩɪɢ p1=2, p2=1 [1 , 4] 

cos(p1*x+p2)  ɩɪɢ p1=1, p2=2 [5 , 8] 

 - : 

function y=l7_p9f1(x,p1,p2) 

y=cos(x*p1+p2); 

 : 

xmin1=fmin('cos',1,4) 

xmin1_2=fmin('l7_p9f1',1,4,[],1,0) 

xmin2=fmin('l7_p9f1',1,4,[],2,1) 

xmin3=fmin('l7_p9f1',5,8,[],1,2) 

x=0:0.01:pi*4; 

plot(x,[cos(x);l7_p9f1(x,2,1);l7_p9f1(x,1,2)]) 

hold on 

grid on 

scatter([xmin1;xmin2;xmin3],[cos(xmin1);l7_p9f1(xmin2,2,1);l7_p9f1(xmi

n3,1,2)],70,'filled') 

: 

» l7_p9 

xmin1 = 

          3.14158640896816 

xmin1_2 = 

          3.14158640896816 

xmin2 = 

          1.07078246937276 

xmin3 = 

          7.42479085012525 
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: 

 
     

  

xmin=fmins(‘  ’,x0) 

   xmin  ,   

       

 ,   x0. 

   )sin(*)cos(),( yxyxf     

   (3,-5).     

           

    (    scatter3, 

  scatter,    ,    

  ). 

 : 

close all; 

x=-2*pi:0.3:2*pi; 

y=x; 

x0=[3 ,-5]; 

xmin=fmins('l7_p10f2',x0) 

[xx,yy]=meshgrid(x,y); 

subplot(1,2,1) 

mesh(xx,yy,l7_p10f1(xx,yy)) 

axis([-2*pi,2*pi,-2*pi,2*pi,-1,1]) 

hold on 
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scatter3(xmin(1),xmin(2),l7_p10f1(xmin(1),xmin(2)),70,2,'filled') 

subplot(1,2,2) 

contour(xx,yy,l7_p10f1(xx,yy)) 

grid on 

hold on 

scatter3(xmin(1),xmin(2),l7_p10f1(xmin(1),xmin(2)),70,2,'filled') 

 l7_p10f1 ɢ l7_p10f2: 

function f=l7_p10f1(x,y) 

f=cos(x).*sin(y); 

 

function f=l7_p10f2(x) 

f=cos(x(1)).*sin(x(2)); 

: 

» l7_p10 

xmin = 

          3.14155102269033         -4.71242727650315 

 : 

 
 

7.3      

 

 diff(x)   .    

x –  ,   n ,  
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   [x(2)-x(1) x(3)-x(2) … x(n)-x(n-1)]. 

     n-1.  

 diff(x,n)     n 

 : diff(x,n)=diff(diff(x,n-1)), : 

» y=[4 3 7 1]; dy=diff(y) 

dy = 

    -1     4    -6 

» ddy=diff(dy) 

ddy = 

     5   -10 

» ddyy=diff(y,2) 

ddyy = 

     5   -10 

» 

 

     y(x), 

 ,   : diff(y)./diff(x).  

        sin(x)  

  ,  ,    – 

,    diff.  
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: 

close all 

x=0:0.2:2*pi; y= sin(x); 

r=size(x); 

n=r(2); 

 

dy=cos(x);d2y=-sin(x); 

subplot(2,1,1); 

plot(x,y); 

hold on; 

grid on; 

plot(x,dy,'r'); 

plot(x,d2y,'g'); 

 

d1=diff(y)./diff(x);  d2=diff(d1)./diff(x(1:n-1)); 

subplot(2,1,2); 

plot(x,y); 

hold on; 

grid on; 

plot(x(1:n-1),d1,'r'); 

plot(x(1:n-2),d2,'g'); 

 

7.4   

 trapz(x,y)      y 

  x,   . , 

    xy      1  2: 

x=1:0.1:2; 

y=x; 

i=trapz(x,y)%ɱɢɫɥɟɧɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ 
ik=2^2/2-1/2%ɩɪɨɜɟɪɤɚ 
 

: 

» l7_p2 

i = 

          1.5 
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ik = 

          1.5 

      trapz(y), 

     ,  1 

( ,      ,  

       

).    : 

x=1:0.1:2; 

y=x; 

i=trapz(y)%ɱɢɫɥɟɧɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ 
i=i*0.1 

ik=2^2/2-1/2%ɩɪɨɜɟɪɤɚ 
 

: 

» l7_p3 

i = 

    15 

i = 

          1.5 

ik = 

          1.5 

 

 cumtraps (x,y) (cumtraps (y))   

  .  , 

    (   

   ),  cumtraps  

 ,     

.       t1  

     0  t1.  : 

x=0:0.01:3; 

y=(x<0.5|x>1&x<1.5|x>2&x<2.5); 

i=cumtrapz(x,y)%ɱɢɫɥɟɧɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ 
plot(x,y,'r','LineWidth',3) 

hold on 

plot(x,i) 
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: 

 
 quad  quad8    

  (  quad    

-  2-   (  ),  quad8 

  8-  ). 

     

ɮɭɧɤɰɢɹ quad: ɮɭɧɤɰɢɹ quad8: 

quad(‘  ’,  a,  b) 

quad(‘  ’,  a,  b,  tol) 

quad(‘  ’,  a,  b,  tol,  trace) 

quad(‘  ’,  a,  b, tol,  trace,  p1,  

p2,  …) 

quad8(‘  ’,  a,  

b) 

 

quad8(…) 

   –  -     

 ; a, b –     

; tol –   ,  

 1ɟ-3;  trace 0 –   

    ; p1,  p2,  … 
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-   .     

   




2/

2/

2 )(cos dxx .  : 

close all; 

i1=quad('l7_p5f',-pi,pi); 

i1_8=quad8('l7_p5f',-pi,pi); 

i2=quad('l7_p5f',-pi,pi,1e-1); 

i2_8=quad8('l7_p5f',-pi,pi,1e-10,1); 

disp(['i1=',num2str(i1,20),'   i1_8=',num2str(i1_8,20),'   

i2='num2str(i2,20),'   i2_8='num2str(i2_8,20)]) 

-      : 

function y=l7_p5f(x) 

y=cos(x).^2; 

: 

» l7_p5 

i1=3.1415926535897931   i1_8=3.1415926535897931   

i2=3.1415926535897931   i2_8=3.1415926535897931 

   : 

 

     
2

1

1

1

),(

y

y

x

x

dxdyyxf   

 dblquad: 

dblquad(‘  ’,   x1,  x2,  y1,  y2) 

dblquad(‘  ’,   x1,  x2,  y1,  y2,  tol) 
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dblquad(‘  ’,   x1,  x2,  y1,  y2,  tol, metod) 

 ‘  ’-  - ,   

.      ,  

   –     , 

 -     . 

    ; x1, x2 –  

    ; y1, y2 -    

  ; metod –     quad, 

quad8   ,       

    ,    quad, quad8. 

,     
 


2

0 0

22 )cos()sin( dydxyxx . 

 - : 

function f=l7_p6f(x,y) 

f=sin(x).^2.*cos(x).^2*y; 

    : 

» i=dblquad('l7_p6f',0,pi,0,2*pi) 

i = 

          7.75156917007495 

» i=dblquad('l7_p6f',0,pi,0,2*pi,'quad8') 

i = 

          7.75156917007495 

 

7.5    

   –    

1

2

3

1

21 ...)( 
  nn

nnn axaxaxaxaxP . 

    (   

  )  
121 ,...,  naaaA  (   

   1   ,  

    ). 

  

polyval(A,x) 

      

 А    ɯ: 
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» h=[-2 7 2];polyval(h,3) 

ans = 

     5 

» -2*3^2+7*3+2 

ans = 

     5 

 ɯ – ,  polyval     

        

 ɯ. 
   c    A 

  roots(A): 

» r=roots(h) 

r = 

       3.7656 

     -0.26556 

» X=-5:0.05:5;Y=polyval(h,X); plot(X,Y); hold on; 

scatter(r,polyval(h,r),40,'filled'); grid on 

 : 

 
 conv   w  , 

   ,   

 a  b: 

w=conv(a,b) 

 deconv   u  v  

,        
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,    a    

  b: 

[u,v]=deconv(a,b) 

: 

» a=[4 5 8]; b=[2 3 4 7]; d=conv(a,b) 

d = 

     8    22    47    72    67    56 

» deconv(d,b) 

ans = 

     4     5     8 

» d(1)=d(1)+3 

d = 

    11    22    47    72    67    56 

» deconv(d,b) 

ans = 

          5.5         2.75        8.375 

» [x,y]=deconv(d,b) 

x = 

          5.5         2.75        8.375 

y = 

            0            0            0       -2.625        14.25       -2.625 

 

    polyder. 

      

 .    

   - . 

» a=[4 5 7]; d= polyder(a) 

d = 

     8     5 

» 

 MATLAB    .  

 

7.6   

    y(x)  

 n (   )   
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B=polyfit(x, y, n), 

  B   .  

    : x, y –  

    , n –  . 

     

 2, 3, 4  5 . : 

x=1:1:10; 

y=5+(0.1*sin(x)); 

scatter(x,y,50,'filled') 

 

b2=polyfit(x,y,2) 

b3=polyfit(x,y,3) 

b4=polyfit(x,y,4) 

b5=polyfit(x,y,5) 

 

xp=0:0.1:11; 

hold on 

plot(xp,polyval(b2,xp),'r') 

plot(xp,polyval(b3,xp),'g') 

plot(xp,polyval(b4,xp),'m') 

plot(xp,polyval(b5,xp),'b','LineWidth',2) 

: 

» l7_p11 

b2 = 

0.00323858317961304      -0.0397381205521077      5.10798609433367 

b3 = 

  Columns 1 through 3  

  -0.00258158641063002     0.0458347589550084    -0.236196846401052 

  Column 4  

          5.32948620836573 

b4 = 

  Columns 1 through 3  

-0.000954614601775185    0.0184199348284241    -0.107858191930798 

  Columns 4 through 5  

         0.183833578380035          5.00186247703647 
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b5 = 

  Columns 1 through 3  

0.000245186199226074    -0.00769723508049221   0.0862547832809714 

  Columns 4 through 6  

-0.411276113473067        0.761819178688985        4.65124621214316 

» 

: 

 
7.7  

     y(x),  

,      

yi=spline(x, y, xi) 

 x, y –     .  

   yi     xi. 

: 

%ɡɚɞɚɟɦ ɬɚɛɥɢɱɧɭɸ ɮɭɧɤɰɢɸ 

x=1:1:10; 

y=5+(0.1*sin(x).^0.1); 

scatter(x,y,50,'filled') 

hold on 

xp=0:0.1:11; 

%ɩɪɢɦɟɧɹɟɦ ɢɧɬɟɪɩɨɥɹɰɢɸ ɫɩɥɚɣɧɚɦɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ 
ɮɭɧɤɰɢɢ 
plot(xp,spline(x,y,xp),'r') 
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: 

 
  

yi=interp1(x, y, xi,’ ’) 

     y(x)  

.  interp1     yi 

    xi.     

    : 

 'nearest' –  ; 

 'linear' -   (   , 

   ); 

 'spline' -    (  

 spline); 

 'cubic' -  . 

: 

close all; 

%ɡɚɞɚɟɦ ɬɚɛɥɢɱɧɭɸ ɮɭɧɤɰɢɸ 

x=1:1:10; 

y=5+(0.1*sin(x).^0.1); 

xp=0.5:0.1:11; 

subplot(2,2,1) 

scatter(x,y,30,'filled') 

hold on 

plot(xp,interp1(x,y,xp),'r') 

title('linear') 

axis([0,12,5.08,5.105]) 
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subplot(2,2,2) 

scatter(x,y,30,'filled') 

hold on 

plot(xp,interp1(x,y,xp,'nearest'),'k') 

title('nearest') 

axis([0,12,5.08,5.105]) 

subplot(2,2,3) 

scatter(x,y,30,'filled') 

hold on 

plot(xp,interp1(x,y,xp,'spline'),'g') 

title('spline') 

axis([0,12,5.08,5.105]) 

subplot(2,2,4) 

scatter(x,y,30,'filled') 

hold on 

plot(xp,interp1(x,y,xp,'cubic'),'b') 

title('cubic') 

axis([0,12,5.08,5.105]) 

     

 : 
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