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Expund to view Get help. Enter Viewor change Click to move window  Close window.

MATLAB wrrent
functions. directory.

documentation, demos, ond
tools for your produs.

outside of desktop.

J MATLAB
Edit Miew WWeb ‘Windowl Help

| pEBo ol

? | Current Directiry: ID:\mymfiIes

Carmrnand Wi

Tolget started, select "MATLAE Help" from the Help menu.
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‘I " Command History | C_UTE_END”ECWW J
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IlI4I

Ready \

AN

View or use previously run functions.

\\
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Use fubs to go to Worksp nce browser
or Current Directory browser.

Drag the separator bor to resize wind ows.
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File Edit “iew ‘Web ‘Window Help

theta=-pi:0.1:p1;
theta=-pi0.01:p1;

rholl, s)=2%sin{5*theta)."2;
rhof2, :d=cos{10%theta) . A3;
rhal3, :d=sin{theta). *2;
rhold, =1=8*cos(3.5%thetal. A3,
for n=1:4

polar(theta, rhodn, 33

pause

end

%-- 1:12 PM B/7/00 --%
type collatz

collatz(3)

collatzplot({3)

type collatz -
<I | Ld

Ready

=

%-— F:29 aM 8700 --% Al

| Timestump marks the
start of ench session.

— Select one or more lines
untl right-click to copy,
evlute, or creote on

M-file from the selection.

Type functions and File Edit Yiew Web ‘Window Help
varinbles ot the \>> =
MATLAB prompt. »> magic(4)
MATLAB disploys the —303 =
results. 16 2 3 13
s 11 10 8
q 7 5§ 12
4 14 15 1
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Tabs in the Help Navigator pune provide differant woysto find dorumentution.  View documentution in the display pane.

Use the tlose box to hide the pone.  Drog the seporotor bor to adjust the width of the pones.

Eile Edit “iew Go MWeb N\NWindow Help

Help Mavigator \ﬂ A /
Proguct fiter: Al &% Selected Sele-:t...l ] ne ‘ & ‘qu 51 page'l f ﬂl
\ /MATLAEI Release 12 / | Addto Favorites |
Cartents | Index | Search | Faworiies —
B e g i n H e r e
- R12 Release Motes
- MATLAR il
- Simulink
- COMA Reference Blockset [ What's New
[+ Communications Toolbox
- Communications Blockset # Release Motes describe new features, new
E]—@ DSP Blocksat products, and important bug fixes.
[]_@ Signal Processing Toalbox - The. MATLAB deskiop is MATLAB's newy development
o Installation enviranment.
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Crl+p

Recal | previous |ine

Crl +n

Recal | next line

Crl+b

Move back one character

Ctrl +f

Move forward one character

Crl+r

Move ri ght one word

Ctrl +l

Move | eft one word

Crl+a

Move to beginning of line

Crl+e

Move to end of |ine

Crl+u

Clear line

Crl+d

Del ete character at cursor

Crl +h

Del ete character before cursor

Crl +k

Delete to end of line




(!
5%&'

32 A
3"&2 %

%

! "
&*

%

#

# 6%

%

I < @#
'



& (
6# ! # < # 6
# # # 6
$ % + !
# 6 !
4 6#! < +
S #
i
5% " % #
6< #
< % %+ %
# #
$ # 6 |
# (< #
5% '
# # #
$ % %+ "!
* v |
5%&(
# %
5%( &'
#
5%( & ('

<

#

%

% +

<!
6 %

<
B# # <%
# o+
6 #!
+
4 6 #!
#



%<
#H I

5% $&('

%

H#H#

< 5 56 56

56

6<

(G

%

6 #!

< +



%

9%

%

%



( I K (# 6
C # ! K8 9!
% # C
! L
| 6! I ( + %
H # # #== # # # # # # # # #
( ( # # + <
D # + # %
% # + * *
% %II

*

#

=
#

H #H #H # # # # # # # # # #

% + <& <% # + (
% # # + <
+ # O#
%, %) %'> ? $%"
# # # H # H H#H H OH H H H
! + !
6 4 6#! < +# 6% 4+

%:;

H H H H #H #H H H K BB H

# %



#1
+ %+

3 . $%* %'

! <

#<

%+

#

( <%

72



! +
!
+ 6 #!
# < |
(% +
!
+
:&B C&'

(#



% + )

! 6 ! # # ! ! %
# ( ( ! 8 9
% # % 4 6 #! < #
6< + I
@ %)#
@ %)# '
* %8B 808 &0
2 $ ## I+ ( % ( ( + !

2 $% %:& %)H & Y)H'

R( Rt # 8
D # 9 # < ( < # (!
" L kK I<Lisl L Isled< LL !
# <{ W < < <O <
( =1 <= <LL <=L



*

# (! L KL kbl
D <LL # <[?L !
<OL <L

(*+ (’)*
¢+ (>
% & % '&(& & % '&6!

I6L

<HL
#<LL

#
%

6

%

(!

LL

<ISL

#<

%

F # (%

77



*

H#

##

6#! <
& * 3
%8@E &3:'
%8

H#

%

(!



6 <( < C ## 6= (=< G6

## ! _6
(%

t = -pi:pi/100: pi;

y = sin(t);

plot(t,y)

axis([-pt pi -1 1])

xlabel (" -\pi \leq {\itt} \leq \pi')

yl abel ("sin(t)")

title(' Gaph of the sine function')
text(1,-1/3,"{\itNote the odd symetry.}")
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D # G %
< D # !
# = # !
6 #! # I+  B#! <
# o+ # G V # V8
! #% ( + % 9
# ! < + %
## + %! ( #
! I 8 cC# =& + )& 94 (<C #
C ##

surf (X, Y, Z, ©FaceCol or ©, & ed©, CEdgeCol or ©, ©none® ;
camight left; lighting phong
vi ew - 15, 65)
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_ # + 6! 6 ! #
% 6! | L (% I+
6 ! # (% <% # <
# ! # ! # (
(% = + +
L # # D + +
% <% + + ( < %
+ ( (

if remn2) ~=0
M = odd_magi c(n)
elseif remn,4) ~=0
M = singl e_even_nuagi c(n)

el se
M = doubl e_even_magi c(n)
end
6#! < # (6 +< (% L<
% 6
#1 % ! # % %
# $ ( % D ( % % + < #
if A==1B
< % ( 6 %
% # < NN ( D < %
( D J # 6 2L L % # =(= #
D ( < # C<
NN
L1 o%( D ( % % +
D <

if isequal (A B),

71



6 #! #1 C ! < %
# % + 6! # !
# D % # <
S < T NN #
if A>B
'greater'
elseif A<B
"l ess’
elseif A==
"equal’
el se
error (' Unexpected situation')
end
! # 6 #!
% <
isequal :returns true if the matrices are identica
isenpty :returns true if the matrix contains no el enents
al | :returns true if no elenents are 0
any :returns true if any elenent is not zero
% # 6 ! # +
6! (% % | 5
6 # % ( # %
# D # (
switch (rem(n, 4)==0) + (rem(n, 2)==0)
case 0
M = odd_magi c(n)
case 1
M = singl e_even_nagi c(n)
case 2
M = doubl e_even_magi c(n)
ot herw se
error('This is inpossible')
end
# switch switch
br eak
o Il ! # 6 <« # #
o #
for n = 3:32
r(n) = rank(magic(n));
end
r
# # # I ! !




! (<! (% (

for i = 1:m
for j = 1:n
Hiij) = 1 (i+);
end
end
% Pl ! # #
# _ #
' #1 | #< % < < < <
C L #
a=20; fa=-Inf;
b =3; fb = Inf;
while b-a > eps*b
X = (atbh)/2;
fx = x"3-2*x-5;
if sign(fx) == sign(fa)
a=x; fa = fx;
el se
b =x; fb = fx;
end
end
X
L ( # 67=6=% # (
X =
2.09455148154233
# 6 #I
# Il ( % #
# ! 6 %
% 11 < 11 ( H H ( |
RS ! 6 % !
6 #! % % !
# #< 1 HH# #
+ 6 # # % # %
HH#

fid = fopen(©magi c. nS, & ©) ;
count = 0;
while ~feof (fid)
line = fgetl (fid);
if isenpty(line) | strncnp(line, &, 1)
conti nue
end
count = count + 1;
end
di sp(sprintf (S |ines® count));
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# ( 6 ( # %
6 # # I
#! + # 6 #! # I+
W
a=20;, fa=-Inf;
b =3; fb = Inf;
while b-a > eps*b
X = (at+b)/2;
fx = x"3-2*x-5;
if fx == 0
br eak
el seif sign(fx) == sign(fa)
a=x; fa=fx;
el se
b =x; fb = fx;
end
end
X
$
I % ! HH#
+ # 4
F = 6 <
H#
% =
1 <Y | | #
! % |
4 <% Mo #
+
L % I ## <G =
( ( + 1 # ( %
cC # I
L |
# < 6
!
% = <  6#! <H(

type myfunction

%

#<

$

(



(!

% I nvestigate the rank of magi c squares

r = zeros(1, 32);
for n = 3:32

r(n) = rank(magic(n));
end

r
bar (r)
#
magi cr ank
6 ##
< | |
# % !
= |
H =
% % % ! <

#!

2#
#1

<



6 #! I+ ( = # +
t ool box/ mat | ab/ mat f un

%

type rank

function r = rank(A tol)

% RANK Matrix rank.

% RANK(A) provides an estimate of the nunber of linearly
% i ndependent rows or columms of a matrix A

% RANK(A,tol) is the nunber of singular values of A

% that are larger than tol.

% RANK(A) uses the default tol = max(size(A)) * norm(A) *
eps.

s = svd(A);
i f nargin==1
tol = max(size(A)© * max(s) * eps;
end
r = sums > tol);

= % (% +
# # < ! %
# ! #
6 + < 6 < ##
+ 1 6 ] % ( (!
hel p rank
I 6 ' <% (% (
## D ! (
6
( < % +
<< < J | ! # (+
%% I
6 #! ! (
! HH# = + # #
+ % (
rank( A)
r = rank(A)
r = rank(A 1. e-6)
( = % % ( ! # 1 <
I # Il < #1
$ ( <% D #
% ( # ! ! # + o+



% # # +

#1

function h = falling(t)
gl obal GRAVI TY
h = 1/ 2*GRAVI TY*t . ~2;

+ ( #

gl obal GRAVI TY
GRAVI TY = 32;
y = falling((0:.1:5)0©);

3B
+

T

% % (

# $
for DO

@)
+
H*

.01:.01:10;
| 0g10(x);

#1
#1 <
#

<+ C !
%+ <(

r = zeros(32,1);
for n = 1:32

r(n) = rank(magic(n));
end

# (3B :

+ < #!(
##
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F + (

% &
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% %
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tansig



? % purelin P (

% % " (

" ( n

Vot

! R " ! ! # # %

/ I # tansig logsig purelin #
# # ;dtansi g dl ogsi g< dpurelin
# # (
CderivoO

t ansi g( Cderi v©)
ans = dtansig




@ ( ( # % ( 1%

% " % (
( ( A
# " % ( " # & A5
? % ( " ( B o >
5C " % B | ogsi gC
& % ( ( ! %
( " (&
% tansig-purelin ( (
( ! %
( ! ! % #
%
# 8 1? ( (
( I+ newf f (
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$ % %



@ (
( ( #
#
%
% &
trai ngd § !

net=newff([-1 2; 0 5],[3,1],{© ansi g© CpurelinC}, Ctrai ngd® ;

(
( = ( %
$ (
$
< 1?
! $ newf f (
( $ ! (
( L+ (
) ( ( $ B $
net = init(net);
@ ( ( $
/
sim ( sim
net ( " a)
( I # "
p=112];
a = simnet,p)
® 7 0. 1011
B% % % " %l
! ( (
"#
( # '
#
p=1[132241];
a=si m(net, p)
a =
-0.1011 -0. 2308 0. 4955
? ( ( ] # 1
( !
( ' # & p
! ( # % +

$

C

( sim

%

%



t
1 # (
(
( + ( $
! ( # # b
( ! i #
! 55 B. 78F
! ! ) ( ( #
# ! 1
#
8" n
et ! "o # ( (
n n | n n n (
( ! ( "
& # ? Lo
( # ( !
( (% ( ! ;
!
( " ( !
( ! ( ' !
| = ( |
. /7?1 ( ! (
% ! " (
n ( |
@ ! ( ! R " 5:&
B. 78F
) % . 1? !
trai ngd ( ! " #
" % ( ( ! " %
( trainFcn traingd< train %
( # (
# " (  traingd;epochs show goal tine
m n_grad max_fail Ir Ir " #
( !
! " ! !
# " 5. &%
B. 78F
% # Y%show B show
NaN # " % C " (
" " ! epochs

I ( goal



( %
(
"ou "
p=1[-1-122;0
t =[-1-111];
o (

( m nmax

net =newf f ( m nmax(p),[3, 1], {& ansi g©, Cpurel i nC}, €& rai ngd©) ;

" ( (

%

net.trai nParam show = 50;

net.trainParam|r

= 0. 05;

net . trai nParam epochs = 300;

net.trai nParam goal =

% (

*(( %

(

[net,tr]=train(net,p,t);

TRAI NGD, Epoch
le-10

TRAI NGD, Epoch
0. 0495292/ 1e- 10

0/ 300,

le-5;

50/ 300, MSE 0. 00236382/ 1e-05, G adient

TRAI NGD, Epoch 100/300, MSE 0.000435947/1e-05, Gradient
0. 0161202/ 1e- 10
TRAI NGD, Epoch 150/300, MSE 8. 68462e-05/1e-05, G adient
0. 00769588/ 1le- 10
TRAI NGD, Epoch 200/ 300, MSE 1.45042e-05/1e-05, Gradient
0. 00325667/ 1e- 10
TRAI NGD, Epoch 211/300, MSE 9. 64816e- 06/ 1e-05, Gradient
0. 00266775/ 1e- 10
TRAI NGD, Performance goal met.
tr ! " "
” " "
* ( ! ! " "
a = simnet,p)
a =
-1.0010 -0.9989 1.0018 0. 9985
% ¥ * nnd12sdlB . 78F
" !
) % 1? trai ngd
[ ( "# #
trai ngdm " ( ( ( "
% !
( ]
( % ( '
" 5:& B. 78F

%

MSE 1.59423/ 1e-05, Gradient 2.76799/

&/



( ( 9%
Lo ( (
# 1 % nc ( ! % I | > 5
1 > ( | % 1
5 (( (
" % " 1%
n ( | % n
" 4 "
(" # :
"H# 1% " max_perf i nc B% %5 ><C (
( ! nc $
! ( #
trai ngdm trai ngdm # " ( ' #
trai ngd " nc |r max_perf _inc " !
( ( "o# (
( " trai ngdm trai ngd
( nc "
max_perf_inc B " # ( #
net.trai nFcn trai ngdmC

p
t

net =newf f ( m nmax(
net .
net .
net .
net .
net .
[net,tr]=trai n(net,

[-1-122;05 0 5];

[ -11 1];
p),[3,1],{ ansi g© Cpurel i nC, € rai ngdn©) ;

t rai nParam show = 50;

trainParamlr = 0.05;

trainParamnc = 0.9;

t rai nPar am epochs = 300;

trai nParam goal = le-5;

P, t)'

TRAINGDM Epoch 0/300, MSE 3.6913/1le-05, G adient 4.54729/

le-10

0.
0.
0.

TRAI NGDM Epoch 50/ 300, MSE 0.00532188/ le- 05, G adient
213222/ 1e- 10

TRAI NGDM Epoch 100/ 300, MSE 6.34868e- 05/ 1e- 05, G adi ent
0409749/ 1le- 10

TRAI NGDM Epoch 114/300, MSE 9. 06235e- 06/ le- 05,
00908756/ 1e- 10

TRAI NGDM Per f or mance goal

si m_net, p)
-1.0044

G adi ent

met .

-1.0026 0. 9969 0. 9992
B % newf f

traingd ( (

( $ ( ! !
traingdm ( (
( ! ( X

! net =i ni t (net)
( ( ( newff

nnd12mo B . 78F
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I %
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#

%
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(

#

1A
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%

% !
#

( #
nndllgn g .

78F

%
(
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%

( ! ! %
# ! $
& *
( (
(
! # $ ( % 1 %
( !
( ( # ( !
( ( ! % #
( ( $ # ( @1
( $ ) ( >D
# ( (
p=[-1-122,050 5];
t =[-1-11 1];

= [
net =newf f (m nmax(p),[3, 1], {© ansi g© Cpurel i nG}, €t r ai nbf go©) ;
net . perfornmFcn = Crser egd,
net.performParamratio = 0.5;
net.trai nParam show = 5;
net . trai nParam epochs = 300;
net.trai nParam goal = le-5;
[net,tr]=train(net,p,t);

( $ " #
( ( % #
( ( %
I % $
@ < /
! $
% ( # J %E JT:F
( ! ( ! # 1 |
! $ ( #



%

% # 1 &
! ) 7G-
% $ ! " trainbr (
( ( ( 5&>& ( %
(# (
p=1[-1:.05:1];
t = sin(2*pi *p)+0. 1*randn(si ze(p));
net =newf f (mi nmax(p), [ 20, 1], {€t ansi g©, Cpurel i n€}, €t rai nbr©);
net . trai nParam show = 10;
net.trai nParam epochs = 50;
randn(Cseed®©, 192736547) ;
net = init(net);
[net,tr]=train(net,p,t);
TRAI NBR, Epoch 0/200, SSE 273.764/0, SSW 21460.5, Grad
2.96e+02/
1. 00e- 10, #Par 6.10e+01/61
g?f\l NBR, Epoch 40/ 200, SSE 0.255652/0, SSW 1164.32, G ad 1. 74e-
1. 00e-10, #Par 2.21e+01/61
g?f\l NBR, Epoch 80/200, SSE 0.317534/0, SSW 464.566, G ad 5. 65e-
1. 00e-10, #Par 1.78e+01/61
TRAI NBR, Epoch 120/200, SSE 0.379938/0, SSwW 123.028, Grad
3. 64e-01/1. 00e- 10, #Par 1.17e+01/61
TRAI NBR, Epoch 160/ 200, SSE 0.380578/0, SSW108.294, G ad
6. 43e-02/ 1. 00e- 10, #Par 1.19e+01/61
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p =1[-1:0.05:1];
t = sin(2*pi *p)+0. 1*randn(si ze(p));
#
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| "
val .P = [-0.975:.05:0.975];
val . T = sin(2*pi *v. P)+0. 1*randn(si ze(v. P));

# (



C@ R t rai ngdx %

net=newff ([-1 1],[20, 1], {& ansi g©, Cpurel i n€}, €t r ai ngdx©) ;

net . trai nParam show = 25;

net.trai nParam epochs = 300;

net = init(net);

[net,tr]=train(net,p,t,[],[],val);

TRAI NGDX, Epoch 0/300, MSE 9.39342/0, Gradient 17.7789/1le-06
TRAI NGDX, Epoch 25/300, MSE 0.312465/0, G adient 0.873551/1le-06
TRAI NGDX, Epoch 50/300, MSE 0.102526/0, G adient 0.206456/ 1le-06
TRAI NGDX, Epoch 75/300, MSE 0. 0459503/ 0, Gradient 0.0954717/1e-
06

TRAI NGDX, Epoch 100/300, MSE 0.015725/0, G adient 0.0299898/ 1le-
06

TRAI NGDX, Epoch 125/300, MSE 0.00628898/0, Gradient 0.042467/
le-06

TRAI NGDX, Epoch 131/300, MSE 0.00650734/0, Gradient 0.133314/
le-06

TRAI NGDX, Validation stop.
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