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"(4, # M(-<4('6#6#:6.$6#&68*-6$6#$,#6)(4$(#)("#(#<6"6-L(#$6#<,'69#

J,4# /(:<46#6# '*),-Q6#,#*-K(4"6QR,:# :(H4,#6#J,4:@(#$(# /01203#

*-:<6'6$(#-(#)("&%<6$(49#



H,-)L # M("&646# 6:# (&,46QR,:# ,"# /01203#4,6'*76$6:# &,'(# :,%#

)("&%<6$(4#,"#4,'6Q@(#6#(%<4(:#9#

*

/)-D2!.,*B *

*

B=E*0L:>FG9*7P*ZL89:*

0#<6H,'6#d9^#6&4,:,-<6#6'8%"6:#"6-,*46:#$,#)(-:<4%*4#%"#J,<(49#

#

16H,'6#d9^#s,<(4,:#

s,<(4#Z# C,:)4*Q@(#

G#]#&4*",*4(#h#g'<*"(# M4*6#%"#J,<(4#G#)(",Q6-$(#)("#(#J6'(4#&4*",*4(;#

*-)4,",-<6-$( I:,# $,# ^# ,"# ^# 6<F# 6<*-8*4# (# J6'(4#

g'<*"(;#(%#J6'(4#"6*:#&4oG*"(#&(::.J,'#$,#g'<*"(9#

G#]#&4*",*4(#h#*-)4,"#h#g'<*"(# M4*6#%"#J,<(4#G#)(",Q6-$(#)("#(#J6'(4#&4*",*4(;#

*-)4,",-<6-$( I:,#$(#J6'(4#$,#*-)4,"9#6<F#6<*-8*4#(#

J6'(4#g'<*"(;# (%#J6'(4#"6*:#&4oG*"(#&(::.J,'#$,#

g'<*"( 99#

G#]#'*-:&6),A&4*",*4(;#g'<*"(;#-E# M4*6#%"#J,<(4#G#)(",Q6-$(#)("#(#J6'(4#&4*",*4(#

,# <,4"*-6-$(# -(# J6'(4# g'<*"(;# )(-<,-$(# -#

,',",-<(:#'*-,64",-<,#,:&6Q6$(: 9#

G#]#'(8:&6),A&4*",*4(;#g'<*"(;#-E# M4*6#%"#J,<(4#G#)(",Q6-$(#)("#(#J6'(4#^` &4*",*4(#

,# <,4"*-6-$(# -(# J6'(4# ^g̀'<*"( ;# )(-<,-$(# -#

,',",-<(:#'(864*<"*)6", -<,#,:&6Q6$(:9#

G#]#{^#d#j|# M4*6# %"# J,<(4# '*-L6#G# )("# (:# ,',",-<(:#

,:&,)*K*)6$(:9#

#

0#:,8%*4#6&4,:,-<6"I:,#6'8%-:#,G,"&'(:h#

6E#>> x=1:5  

x =  1     2     3     4     5      

#

HE#>> x=1:6.3  

x = 1     2     3     4     5     6  

#



)E#>> x=1:0.1:1.5  

x = 1.0000    1.1000   1.2000   1.3000    1.4000    1.5000  

#

$) >> z=linspace(1,2,6)  

z = 1.0000   1.2000   1.4000    1.6000    1.8000    2.0000  

#

,E#>> z=logspace(0,2,5)  

z =1.0000   3.1623   10.0000   31.6228  100.0000  

#

KE#>> x=[1 2 3]  

x =  1     2     3  

 

U(# g'<*"(# ,G,"&'(# K(*# )4*6$(# %"# J,<(4# '*-L6;# &($,I:,# )4*64# %"# J,<(4# )('%-6#

:,&646-$(#(:#,',",-<(:#&(4#&(-<(#,#J.48%'6#A#x#E9#s,=6#-(#,G,"&'(#6#:,8%*4h#

#

>> x=[1;2;3]  

x =   1 

     2 

     3 

#

B::,:#J,<(4,:#)('%-6#&($,"#<6"HF"#:,4#)4*6$(:#6#&64<*4#$(:#)("6-$(:#%<*'*76$(:#

6-<,4*(4",-<,#&646#)4*64#(:#J,<(4,:#'*-L6;#6)("&6-L6$(:#$(#:."H('(#A#}#E;#+%,#F#(#(&,46$(4#

$,#<46-:&(:*Q@(9#BG,"&'(h#

#

>> y=(1:0.5:2)'  

y =  1.0000  

    1.5000  

    2.0000 #

*

B=B*0L:>FG9*7P>*3>8:I_*

[:#,',",-<(:#$,#)6$6#'*-L6#$6#"6<4*7#:@(#:,&646$(:#&(4#,:&6Q(:#,"#H46-)(#(%#

J.48%'6:#,#6:#)('%-6:#:,&646$6:#&(4#&(-<(#,#J.48%'6;#)('()6-$(I:,#)(')L,<,:#,"#J('<6#$(#

84%&(#$,#,',",-<(:#+%,#K(4"6"#6#"6<4*79#s,=6#(#,G,"&'(h#



#

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

A =   1     2     3  

     4     5     6  

     7     8     9  

#

0:# '*-L6:# $6:# "6<4*7,:# <6"HF"# &($,"# :,4# $,K*-*$6:# 6<46JF:# $(:# )("6-$(:#

%<*'*76$(:#6-<,4*(4",-<,#&646#:,#$,K*-*4#J,<(4,:#'*-L69#X(4#,G,"&'(h#

#

>> A=[1:3;linspace(4,6,3);7:1:9]  

A =   1     2     3  

     4     5     6  

     7     8     9  

#

B=O*%FGL:LH>PLF89*GL*ZL89:LA*L*P>8:I_LA*

U(#/ 01203 ;#)6$6#%"#$(:#,',",-<(:#$,#%"#J,<(4#&($,#:,4#6),::6$(#6<46JF:#$,#

:,%#.-$*),#+%,#*$,-<*K*)6#)6$6#%"6#$6:#)('%-6:9#X(4#,G,"&'(h#

#

GAhE#~#4,K,4,I:,#6#<($(:#(:#,',",-<(:#$(#J,<(4#G9#

GA"h-E#~#4,K,4,I:,#6(:#,',",-<(:#"#6<F#-#$(#J,<(4#G9#

#

X(4#,G,"&'(h#

x=[2 5 - 8 7 6 - 4 1]  

 y=x(2:5)  

y = 5   - 8     7     6  

#

0#<6H,'6#d9d#6&4,:,-<6#)("(#%:64#(#,-$,4,Q6",-<(#,"#"6<4*7,:9#

#

16H,'6#d9d#B-$,4,Q6",-<(#$,#"6<4*7,:#

M("6-$( # C,:)4*Q@(#

0Ah;-E# q,K,4,I:,#6(:#,',",-<(:#$,#<($6:#6:#'*-L6:#$6#)('%-6#- #$6#"6<4*7#09#

0A-;#hE# q,K,4,I:,#6(:#,',",-<(:#$,#<($6:#6:#)('%-6:#$6#'*-L6#- #$6#"6<4*7#09#



0Ah;#"h-E# q,K,4,I:,#6(:#,',",-<(:#$,#<($6:#6:#'*-L6:#,-<4,#6:#)('%-6:#1 #,#- #$6#

"6<4*7#09#

0A"h-;#hE# q,K,4,I:,#6(:#,',",-<(:#$,#<($6:#6:#)('%-6:#,-<4,#6:#'*-L6:#1 #,#- #$6#

"6<4*7#09#

0A"h-;#&h+E# q,K,4,I:,#6(:# ,',",-<(: #,-<4,#6:# '*-L6:#1 #,#- #,#)('%-6:#( #,#2#$6#

"6<4*7#09#

#

B=Q*,RL:>HXLA*J9P*$L89:LA*

b,=6" #(:#J,<(4,:#6#]#{6^#6d#999#6- |;#H#]#{H^#Hd#999#H- |#,#)#%"#,:)6'649#0#<6H,'6#d9j#

6&4,:,-<6#6:#(&,46QR,:#H5:*)6:#,-<4,#J,<(4,:9#16*:#(&,46QR,:#:o#:@(#&(::.J,*:#+%6-$(#,:<,:#

<*J,4,"#(#",:"(#<6"6-L(#,#(4*,-<6Q@(#A'*-L6#(%#)('%-6E9#

#

16H,'6#d9j#[&,46QR,:#)("#J,<(4,:#

,RL:>H@9* %MR:LAA@9* &LA7?8>G9*

0$*Q@(#,:)6'64# # #

0$*Q@(#J,<(4*6'# # #

/%'<*&'*)6Q@(#,:)6'64# # #

/%'<*&'*)6Q@(#J,<(4*6'# # #

C*J*:@(# # #

X(<,-)*6Q@(# # #

# #

# #

#

#

B=S*,RL:>HXLA*J9P*3>8:I_LA*

*

B=S=E*2:>FAR9A8>*

[# )646)<,4,#6&o:<4(K(;#•#}#•#;#*-$*)6#6#<46-:&(:<6#$,#%"6#"6<4*79#s,=6#(#,G,"&'(#

6H6*G(h#

#

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

ca + [ ]cacaca n +++ ...21

ba + [ ]bababa n +++ ...2211

ca ! [ ]!"!"!" # !"""!! #$

ba *. [ ]bababa n *...** 2211

ba /. [ ]bababa n /...// 2211

ca.^ [ ]cacaca n ^...^^ 21

ac.^ [ ]nacacac ^...^^ 21

ba.^ [ ]nn bababa ^...^^ 2211



 

A =   1     2     3  

     4     5     6  

     7     8     9  

#

>> B=A'  

B =   1     4     7  

     2     5     8  

     3     6     9  

#

B=S=B*)GIH@9*L*'7N8:>H@9*

0#6$*Q@(#A_E#,#:%H<46Q@(#AIE#$,#"6<4*7,:#:@(#4,6'*76$6:#,',",-<(#6#,',",-<(;#&(4#

*::(#:o#:@(#4,6'*76$6:#:,#6:#"6<4*7,:#<*J,4,"#6#",:"6#$*",-:@(9#

BG,"&'( :h#

>> C=A+B 

C =    2     6    10 

      6    10    14  

      10   14    18  

 

>> D=A - B 

D =   0    - 2    - 4 

      2     0     - 2 

      4     2      0  

#

B=S=O*37?8IR?IJ>H@9*

0#"%'<*&'*)6Q@(#$,#"6<4*7,:#F#*-$*)6$6#&(4#•c•9#0#"%'<*&'*)6Q@(#0 c3#F#$,K*-*$6#

:(",-<, #:,#(#-g",4(#$,#'*-L6:#$,#0#K(4#*8%6'#6(#-g",4(#$,#)('%-6:#$,#39#

>> E=A*B  

E =   14    32    50  

      32    77   122  

      50   122   194  

#

X($, I:,#<6"HF"#"%'<*&'*)64#"6<4*7,:#&(4#,:)6'64,:;#)("(#-(#,G,"&'(#6H6*G(h#

>> F=0.5*E  



F =  7.0000   16.0000   25.0000  

     16.0000   38.5000   61.0000  

     25.0000   61.0000   97.0000  

 

0'F"#$6#"%'<*&'*)6Q@(#"6<4*)*6'#,#,:)6'64;#&($,"(:#<,4#6#"%'<*&'*)6Q@(#,',",-<(#

&(4#,',",-<(#$, #"6<4*7,:#$,#",:"6#$*",-:@(9#B::,#<*&(#$,#(&,46Q@(#F#K,*<6#%<*'*76-$(I

:,#%"#&(-<(#A#9#E#6-<,:#$(#(&,46$(4#$,#"%'<*&'*)6Q@(#A#c#E9#[%#:,=6;#:,#0#,#3#:@(#"6<4*7,:#

$,K*-*$6:#&(4#0]{#6^^##6̂ d##999##6^- #x#6d^##6dd##999##6d-#x#999#x#6"^ ##6"d ##999##6"- |#,#3]{#Ĥ̂ ##Ĥd##999##

Ĥ- #x#Hd^#Hdd##999##Hd-#x#999#x#H"^ ##H"d ##999##H"- #|;#,-<@(#09c3#]6*=cH*=9#

#

>> A.*B  

ans =   1     8     21  

        8    25    48  

        21    48    81  

#

B=S=Q*(IZIA@9*

BG*:<,"#$(*:#:."H('(:#&646#$*J*:@(#$,#"6<4*7,:#-(#/01203#>#\#?#+%,#4,&4,:,-<6#

6#$*J*:@(#"6<4*)*6'#6#$*4,*<6#,#>#e#?#+%,#4,&4,:,-<6#6#$*J*:@(#"6<4*)*6'#6#,:+%,4$69#b,#0#F#

%"6#"6<4*7#+%6$46$6#-@(#:*-8%'64;# ,-<@(#0e3#,#3\0#)(44,:&(-$,"#4,:&,)<*J6",-<,#€#

"%'<*&'*)6Q@(# €# ,:+%,4$6# ,# €# $*4,*<6# $6# "6<4*7# 3# &,'6# *-J,4:6#$6# "6<4*7# 0;# (%# :,=6;#

*-JA0Ec3#,#3c*-JA0E9#

# 0::*"#)("(#-6#"%'<*&'*)6Q@(;#<6"HF"#,G*:<,#6#$*J*:@(#,',",-<(#&(4#,',",-<(#$,#

"6<4*7,:;#$,K*-*$6#$,#K(4"6#:*"*'649#X(4#,G,"&'(;#09\3#]#6*=\H*=#,#09e3#]#6*=eH*=9#

#

B=S=S*-98LFJI>H@9* *

0#,G&4,::@(#3-##4,&4,:,-<6#6#"6<4*7#0#,',J6$6#6#-IF:*"6#&(<v-)*6;#(-$,#0#F#%"6#

"6<4*7#+%6$46$6#,#- #%"#,:)6'649#b,#- #F#%"#*-<,*4(#"6*(4#$(#+%,#%";#6#,G&(-,-)*6Q@(#F#

)("&%<6$6#)("(#"g'<*&'6:#"%'<*&'*)6QR,:9#X(4#,G,"&'(h#

#

>> A^3  

ans =  468         576         684  

  1062        1305        1548  

  1656        2034        2412  

#



U(#)6:(#$6#,G&(-,-)*6Q@(#,',",-<(#6#,',",-<(;#<,"I:,h#09f3#]#6*=#
H*=

##;#(-$,#0#,#

3#&(::%,"#6#",:"6#$*",-:@(9#C6#",:"6#K(4"6;#6#,G&(-,-)*6'#$,#%"6#"6<4*7#&(4#,"#

,:)6 '64#*#F#$6$6#&(4h#09f)#]#6*=
)9#

#

B=T*6?bLN:>*.IFL>:*

*

B=T=E*(L8L:PIF>F8L*

b,=6#0#%"6#"6<4*79#[#)("6-$(#GL8a)c#4,<(4-6#(#$,<,4"*-6-<,#$6#"6<4*7#09#X(4#

,G,"&'(h #

>> A=[1 2;3 4]  

A =    1     2  

       3     4  

>> det(A)  

ans = - 2 

#

B=T=B*3>8:I_*#FZL:A>*

0#"6<4*7#3#F#6#*-J,4:6#$,#0;#+%6-$(#6:#$%6:#"6<4*7,:#:@(#"%'<*&'*)6$6:#,#(#&4($%<(#

F#6#"6<4*7#*$,-<*$6$,9#[#)("6-$(#IFZa)c#4,<(4-6#6#"6<4*7#*-J,4:6#$6#"6<4*7#09#

#

>> B=inv(A)  

B =   - 2.0000    1.0000  

       1.5000   - 0.5000  

#

B=T=O*)789*ZL89:LA*L*)789*Z>?9:LA*

[# /01203#$,<,4"*-6#(:#6%<(J6'(4,:# ,#6%<(J,<(4,:#$6#"6<4*7#09# [# )("6-$(#

LIba)c#)6')%'6#%"#J,<(4#)('%-6#)(-<,-$(#(:#6%<(J6'(4,:#$,#09#[#)("6-$(#efdGg*h*LIba)c#

)6')%'6#%"6#"6<4*7#+%6$46$6#S#)(-<,-$(#(:#6%<(J,<(4,:#$,#0#)("(#)('%-6:#,#%"6#"6<4*7#

+%6$46$6#$#)(-<,-$(#(:#6%<(J6'(4,:#$,#0#-6#$*68(-6'9##

BG,"&'(h#

>> eig(A)  

ans =   - 0.3723  

         5.3723  

 

>> [Q,d]=eig(A)  



Q =  - 0.8246   - 0.4160  

      0.5658   - 0.9094  

 

d =  - 0.3723         0  

      0          5.3723  

#

B=T=Q*^>89:>H@9*8:I>Fb7?>:*A7RL:I9:i IF<L:I9:*a.!c *

0# K6<(46Q@(# <4*6-8%'64# ,G&4,::6# %"6# "6<4*7# +%6$46$6# )("(# &4($%<(# $,# $%6:#

"6<4*7,:# <4*6-8%'64,:;# :,-$(# %"6# "6<4*7# <4*6-8%'64# *-K,4*(4# ,# (%<46# "6<4*7# <4*6-8%'64#

:%&,4*(49#[# )("6-$(# e.d!g*h*?7a)c#,G&4,::6#%"6# "6<4*7#<4*6-8%'64#*-K,4*(4#2# ,#%"6#

"6<4*7#<4*6-8%'64#:%&,4*(4#!;#<6'#+%,#(#&4($%<(#$,#2#&(4#!#F#*8%6'#6#"6<4*7#09#

#

>> [L,U]=lu(A)  

L =  0.3333    1.0000  

     1.0000         0  

 

U =  3.0000    4.0000  

      0        0.6667  

#

B=T=S*^>89:>H@9*f&*

[#"F<($(#$, #K6<(46Q@(#Sq#$6#"6<4*7#0#,G&4,::6#%"#&64#$,#"6<4*7,:#S#,#q#<6*:#

+%,#S#F#(4<(8(-6'#,#q#F#<4*6-8%'64#:%&,4*(49#[#&4($%<(#$,#S#&(4#q#F#*8%6'#6#"6<4*7#09#[#

)("6-$(# efd&g*h*j:a)c#,-)(-<46#<6*:#"6<4*7,:#S#,#q9#

#

>> [Q,R]=qr(A)  

Q =  - 0.3162   - 0.9487  

     - 0.9487    0.3162  

 

R =  - 3.1623   - 4.4272  

       0       - 0.6325  

#

b,#6#"6<4*7#0#F#14!4-;#,-<@(#S#:,45#14!41#,#q#:,45#14!4-9#

#



B=T=T*(LJ9PR9AIH@9*LP*Z>?9:LA*AIFb7?>:LA*a'$(c*

0#$,)("&(:*Q@(#,"#J6'(4,:#:*-8%'64,:#$,)("&R,#6#"6<4*7#0#,"#%"#&4($%<(#$,#

<4v:#"6<4*7,:#<6'#+%,#0]#!bs;#(-$,#!#,#s#:@(#"6<4*7,:#(4<(8(-6*:#,#b#F#%"6#"6<4*7#

$*68(-6'9#[:#J6'(4,:#$6#$*68(-6'#$6#"6<4*7#b#:@(#)L6"6$(:#J6'(4,:#:*-8%'64,:9##X646#

,:<,#<*&(#$,#K6<(46Q@(#%<*'*76I:,#(#)("6-$(# e!d'd$g*h*AZGa)c=*

#

>> [U,S,V]=svd(A)  

U =  - 0.4046   - 0.9145  

     - 0.9145    0.4046  

 

S =  5.4650         0  

      0          0.3660  

!

V = - 0.5760    0.8174  

    - 0.8174   - 0.5760  

#

[#)("6-$(# AZGa)c#4,<(4-6#(:#,',",-<(:#$6#$*68(-6'#$,#b;#+%,#:@(#(:#J6'(4,:#

:*-8%'64,:#$,#09#

#

B=U*̂ 7FHXLA*GL*bL:LFJI>PLF89*GL*P>8:I_LA*L*ZL89:LA*

*

0'8%"6:#K%-QR,:#&646#8,4,-)*6",-<(#$,#"6-*&%'6QR,:#$,#"6<4*7,:#:@(#$,:)4*<6:#

-6#<6H,'6#d9i9#

#

16H,'6#d9i#T%-QR,:#$,#8,4,-)*6",-<( #

^7FH@9* (LAJ:IH@9* %MLPR?9*

',-8<LA0E# q,<(4-6#(#-g",4(#$,#,',",-<(:#$,#

%"#J,<(4#09#

DD#0#] #{^#j#k#`|#

DD',-8<LA0E#

6-:#]#i#



:*7,A0E# q,<(4-6#%"#J,<(4#'*-L6#{";-|;#(-$,#

1 #,#- #F#(#<6"6-L(#1 #G#- #$,#09#

DD#0#] #{^#d#j#ix#a#k#l#u|#

0 #]#^#d#j#i#

#######a#k#l#u#

DD:*7,A0E#

6-:#]#d#i#

#

4,:L6&,A0;";-E# q,6446-=6# 6# "6<4*7# 0# +%,#<v"#4#

'*-L6:#,#:#)('%-6:#&646#<,4#"#'*-L6:#

,#-#)('%-6:9#

DD#0]{j#^#ix#m#`#l|#

0 #]#j#^#i#

#######m#`#l#

DD3#]#4,:L6&,A0;j;dE#

3#]#j#`##

######m#i##

######^#l##

$*68A5E# S%6-$(#5#F# %"# J,<(4;# )4*6# %"6#

"6<4*7#+%6$46$6#)("#(:#,',",-<(:#

$,#5#-6#$*68(-6'#&4*-)*&6'9#

DD#J#]#{j#d#^|x#

DD0#]#$*68AJE#

0#]#j#`# #̀

#######`#d##̀

########̀#`# #̂

$*68A0E# S%6-$(# 0# F# %"6# "6<4*7;# )4*6# %"#

J,<(4# )("# (:# ,',",-<(:# $6#

$*68(-6'#$,#09#

DD#0#]#{^#u#jx#i#d#kxl#u#j| #
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>> f=[3 5 0 7 3]  

f = 3     5     0     7     3  
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B=EE*%MR:LAAXLA*'IPNl?IJ>*

U(# /01203;# F# &(::.J,'# "6-*&%'64"(:# ,G&4,::R,:# +%,# 6'F"# $,# -g",4(:# ,#

J64*5J,*:#-%"F4*)6:;# )(-<v"# <6"HF"# J64*5J,*:# :*"Ho'*)6:9#X646# $,K*-*4# 6:# J64*5J,*:#

:*"Ho'*)6:;#%<*'*76I:,#(#)("6-$(# +#1+"4

X(4#,G,"&'(h#

>> syms x  

# !"6#J,7#$,K*-*$(#+%,#6#J64*5J,'#G#F#%"6#J64*5J,'# :*"Ho'*)6;#&($,"(:#$,K*-*4#

,G&4,::R,:#+%,#,-J('J,"#,:<6#J64*5J,'9#

X(4#,G,"&'(h#

>> syms x  

>> f= 3*x^2+5*x - 3;  

>> g=2*x+1;  

 

>> f+g  

ans =  3*x^2+7*x - 2 

  

>> f - g 

ans =  3*x^2+3*x - 4 

  

>> f*g  

ans =(3*x^2+5*x - 3)*(2*x+1)  

#

0+%*#&($,I:,#%:64#(#)("6-$(#8!(6-9 #&646#(H<,4#(#4,:%'<6$(#$6#,G&4,::@(9#

##

>> expand(ans)  

ans =6*x^3+13*x^2 - x- 3 

  

>> f/g  

ans =(3*x^2+5*x - 3)/(2*x+1)  

 

>> expand(ans)  

ans =  3/(2*x+1)*x^2+5/(2*x+1)*x - 3/(2*x+1)  
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X(4#,G,"&'(h#X'(<64#w^#]#:,-A<Ex#wd#]#<#,# ##

#

6E#M("6-$(#&'(<#

>> plot(t, y1, t, y2, ' - ', t, y3, 'o')  

>> xlabel('t')  

>> ylabel('sen(t) aproxima•‹o')  
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>>legend('sen(t)',linear aprox', 'aprox 4 ¼ ordem')

#

HE#)("6-$(#L('$#

#

>> plot(t,y1 , 'linewidth',2 )  

>> hold on  

>> plot(t,y2,' - ')  

>> plot(t,y3,'o')  

>> axis([0 5 - 1 5])  

>> xlabel('t')  

>> ylabel('sen(t) aproxima•‹o')  

>>legend('sen(t)',linear aprox', 'aprox 4¼ ordem')  

>> hold off  

#



#

)E#)("6-$(#'*-, #

#

>> plot(t,y1,'linewidth',2)  

>> line(t, y2, 'linestyle', ' - ')  

>> line(t, y3, 'marker', 'o')  

>> axis([0 5 - 1 5])  

>> xlabel('t')  

>> ylabel('sin(t) approximation')  

>> legend('sin(t)', 'linear approx', '7th order approx')  

#

#

O=E=B*0:Y<IJ9A*8:IGIPLFAI9F>IA*

0#<6H,'6#j9j#6&4,:,-<6#6'8%-:#)("6-$(:#&646#&'(<64#845K*)(:#<4*$*",-:*(-6*:#,#$,#
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BG,"&'(:#$,#845K*)(:#<4*$*",-:*(-6*:#

#

6E#!:6-$(#(#)( "6-$(#&'(<j #

>> x=0:0.01:10*pi;  

>> plot3(x,cos(x),sin(x))  

>> xlabel('x')  

>> ylabel('cos(x)')  

>> zlabel('sen(x)')  

#

#

#

HE#!:6-$(#(#)("6-$(#",:L #



#

>> [X,Y]=meshgrid( - 2:0.2:2, - 2:0.2:2);  

>> Z = X .* exp( - X.^2 -  Y.^2);  

>> mesh(X,Y,Z)  

#
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>> x=[0:0.01:15];  
>> w=15;  
>> y=exp( - 0.7*x).*sin(w*x);  
>> plot(x,y)  
>> title('y(x)=e^ Ð̂ 0^.^7^xsin \ omegax')  
>> xlabel('x')  
>> ylabel('y')  
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#

wn=5; % Frequ•ncia natural  
zeta=[0.05;0.1;0.2]; % raz‹o de amortecimento  
x0=0; % delocamneto inicial  
v0=60; % velocidade inicial  
t0=0; % tempo inicial  
deltat=0.01; % intervalo no tempo  
tf=6; % tempo final  
t=[t0:deltat:tf];  
  
for  i=1:length(zeta)  
  wd=sqrt(1 - zeta(i)^2)*wn;  
   x=exp( -
zeta(i)*wn*t).*(((zeta(i)*wn*x0+v0)/wd)*sin(wd*t)+x0*cos(wd
*t));  
   
    plot(t,x, 'r' )  
    hold on 
end  
  
title( 'Resposta com condi•›es iniciais' )  
xlabel( 't(s)' )  
ylabel( 'x(t)' )  
legend( ' \ zeta 0,05' , ' \ zeta 0,1' , ' \ zeta 0,2' )  
grid  
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U,:<,#)6:(#)4*6"(:#%"#64+%*J(#9"#

function  exemplo= lorenz(t,x);  
  
sigma=10;  
beta=8/3;  
ro=28;  
  
exemplo=[ - sigma*x(1)+sigma*x(2);ro*x(1) - x(2) - x(1)*x(3); -
beta*x(3)+x(1)*x(2)];  
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>> tspan=[0.0 20.0];  
>> x0=[ - 8 8 27];  
>> [t,x]=ode45(@Lorenz,tspan,x0);  
>> plot(x(:,1),x(:,3))  
>> xlabel('x')  
>> ylabel('y')  

  
 
X($,"(:#<6"HF"#&'(<64#6#4,:&(:<6#-(#<,"&(h#

>> subplot(3,1,1)  
>> plot(t,x(:,1))  
>> xlabel('t')  
>> ylabel('x')  
>> subplot(3,1,2)  
>> plot(t,x(:,2))  
>> xlabel('t')  
>> ylabel('y')  
>> subplot(3,1,3)  
>> plot(t,x(:,3))  
>> xlabel('t')  
>> ylabel('z')  
#
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>> syms x  

>> taylor(cos(x),5)  

  

ans =  

 1- 1/2*x^2+1/24*x^4  

#
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#

#

zeta= [0.05; 0.1; 0.15; 0.25; 0.5; 1.25; 1.5]; % damping 
factors  
r= [0:0.01:3]; %frequency ratio  
for  k=1: length (zeta)  
 
     G(k,:)=sqrt((1+(2*zeta(k)*r).^2)./((1 -
r.^2).^2+(2*zeta(k)*r).^2));  
 
     phi(k,:)=atan2(2*zeta(k)*r.^3,1 -
r.^2+(2*zeta(k)*r).^2);  
 
end  
figure (1)  
plot(r, G, 'linewidth' ,1.5)  
xlabel ( ' \ omega/ \ omega_n' )  
ylabel ( '|x (i \ omega)|/A' )  
grid  
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legend( ' \ zeta_1=0.05' , ' \ zeta_2=0.1' , ' \ zeta_3=0.15' , ' \ zeta_4
=0.25' , ' \ zeta_5=0.5' , ' \ zeta_6=1.25' , ' \ zeta_7=1.5' )  
 
figure (2)  
plot(r, phi, 'linewidth' ,1.5)  
xlabel ( ' \ omega/ \ omega_n' )  
ylabel ( ' \ phi ( \ omega)' )  
grid  
ha=gca;  
set (ha, 'ytick' ,[0:pi/2:pi])  
set(ha, 'yticklabel' ,{[]; 'pi/2' ; 'p' })  
legend( ' \ zeta_1=0.05' , ' \ zeta_2=0.1' , ' \ zeta_3=0.15' , ' \ zeta_4
=0.25' , ' \ zeta_5=0.5' , ' \ zeta_6=1.25' , ' \ zeta_7=1.5' )  
#
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%Par‰metros 
%Massa 
m1=2;  
m2=2;  
m3=2;  
%Rigidez  
k1=600;  
k2=1200;  
k3=2400;  
  
%Matriz massa  
m=[m3 0 0;0 m2 0;0 0 m1];  
 
%Matriz Rigidez  
k=[k2+k3 - k2 0; - k2 k1+k2 - k1;0 - k1 k1];  
  
A=inv(m)*k  
  
%Autovalores de A => frequ•ncias naturais  
%Autovetores de A => Modos de vibrar  
 
[Fi,lamb]=eig(A)  
 
Fi =  
 
    0.1706   - 0.4317   - 0.8857  
    0.4732   - 0.7526    0.4579  
    0.8643    0.4973   - 0.0759  
 
lam b =  
 
  1.0e+003 *  
 
    0.1357         0         0  
         0    0.7540         0  
         0         0    2.1102  
 
 
wn=sqrt(lamb)  %Frequ•ncia natural em rad/s  
wn =  
 
       11.6511         0           0 
         0         27.4598         0  
         0             0        45.9370  
 
fn=wn/(2*pi)  %Frequ•ncia natural em Hz  
fn =  
 
    1.8543         0           0 
         0      4.3704         0  
         0         0        7.3111  



 
  
w1=wn(1,1)  
w2=wn(2,2)  
w3=wn(3,3)  
 
w1 = 11.6511 %Primeira frequ•ncia natural  
 
 
w2 = 27.4598 %Segunda frequ•ncia natural  
 
 
w3 = 45.9370 %Terceira frequ•ncia natural  
 
%Massa modal  
Mr=Fi'*m*Fi  
Mr =  
 
    2.0000         0   - 0.0000  
         0    2.0000    0.0000  
   - 0.0000    0.0000    2.0000  
  
%Rigidez modal  
Kr=Fi'*k*Fi  
Kr =  
 
  1.0e+003 *  
 
    0.2715   - 0.0000    0.0000  
         0    1.5081    0.0000  
         0    0.0000    4.2204  
 
 
i=1:3;  
Fi1=Fi(i,1)  %Primeiro modo  
Fi2=Fi(i,2)  %Segundo modo  
Fi3=Fi(i,3)  %Terceiro modo  
 
Fi1 =  
 
    0.1706  
    0.4732  
    0.8643  
 
 
Fi2 =  
 
   - 0.4317  
   - 0.7526  
    0.4973  
 



 
Fi3 =  
 
   - 0.8857  
    0.4579  
   - 0.0759  
#


