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3

B::, i #,<(4,:#)(Yo-6H&(S,"#<6"HF"#: 4#) 4* 6 S (BB AAHS(:#) ("6-S(HY<+*T6S(:#
6-<,4%(4" < H&BA6H) A*64H(:#),<(4,8:46)("&6-LOS(HS(#:."H( (HAHME :#+ Vo SEARS (44
$,#<46-:&(*Q@(9#BG,"&'(h

#

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

y = 1.0000
1.5000
2.0000 #

*

B=B*0L:>FG9*7P>*3>81 _

[#, )" -<(H$H#)6S6H*-LoHSORE<A* TH: @ (#:,&6A6S(H&(4H# ,:&BQ(# ,"#HAB-) (# (Yo#
J.A8% ' GHG ) (%-6:#:, &BA6SE HE(AH&(-<(#,#].48%'6:#) (BEROL, <, :#,"#I(<6HS(#
BA%E(HE," -<(:H+% HK(4"6"HOH B<A*TOHGH(H,G,"& (¥



#
>>A=[123;456;7809]
A= 1 2 3

4 5 6

7 8 9

O:# *-L6:# $6:# "6<4*7,:# <6"HF"# &($,"# :,4# $,K*-*$6:# 6<46IF # $(:# )("6-$(:#
%<**76HB-<,4*(4",-<#&646#: #$ K*-*4#],<(4,#*-L69#X(4#,8,"&'(h

#
>> A=[1:3;linspace(4,6,3);7:1:9]
A= 1 2 3

4 5 6
7 8 9
#

BO%FGL:LH>PLF89*GL*ZL89:LA*L*P>8:1 LA
U@ 01203 :#)6S6H%"#S(#, " -<(:#5,#Y"H) <(4H&(S #:,4#6),: 6BABIF #3,
| Qb#t .-$¥) 1+ %, 1, -<*K*)BBYOL"6#$6:#) ('%-6:9#X (4#,G 18 (
#
GARBHK 4]: #6#<(SCH(H, " ~<(HSHJI,<(4#BO
GA"h-EH#K, 4,1 #6(:#,' " -<(:H"HO<FH-H#$(#), <(AHEO

#
X(4#,G,"&'(h
x=[25 -876 -41]

y=x(2:5)
y=5 -8 7 6
#

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

#

16H, 6#d9d#B-$,4,Q6",-<(#$,#"6<4#7
M("6-$( # C,)4* Q@
0Ah;-E QKA1 HB(#," -<(#8 #<(86:#6:# - 6:#86H)(%-086H"6<4*784
OA-;#HE q,K,4,I:,#6(:#,',",-<(:#$,#<($6:#6:#)('%-6:#$6#'*—L-6$6#"6<4*79{




OAN#'h+E QK 4,1 #6(#,' " -<(H#S #<($6:H#6 :#*-L6:#,-<4,#6:) (Yo-B## 1564
"G<A*THEE

0A"h-#IE QK 4,1 #6(#, " -<(:H$ H#<($6:H6:#)(%-6:#,-<4 #6 #*-L G:## %564
"G<A*THEE

OA'h-HENHE | QK41 #6(#, " -<(. #-<bH#6H#*-LoBHHE #H#)(%-6:H #H2H564
"G<A*THEE

#
BO* RL:>HXLA*J9PES9:LA

b,=6" &:#J,<(4,#6#|# {860 99H,& H# |# {HHHO O OHH # ) # % "#,:)6'649# O# <6H,'6# d9j#
68&4,:,-<6#6:#(&,460QR,:#H5:*)6:#,-<4,#],<(4,.9#16*:#(&,46QR, :#.0#. @ (H#&(::. J. L+ %6-$(#
<*J,4,"#(#,." (#<6"6-L(# #(4*,-<6Q @ (#A™*-L6#(%#)('9%8t6E

#
16H,'6#d9j#[&,46QR, :#)("#J,<(4t:
RL>H@9 %MR:LAK@9 | &LA7?8>69
0$*Q@H6'64# a+c# [a,+¢ a,+c..a, +c]#
0$* Q@ (#J,<(4#6' a+b# la, +b, a,+b, ..a,+b ¢
1%'<*&™*)6Q@ (#,:)6!64 al c# [l e ]
1%'<*&*)6Q@ (#J,<(#*6' a.*b# la, *b, a,*b, ..a,*b J#
C*J*: @K a./b# la, /6, a,/b, ...a, /b |#
X(<,-)*6Q@ ac# [a,c a,"c..a, c|#
cha# c[AaI cAaz...cAan]#
a’b# [a,"b, a,"b, ...a,"b, |#
#
#

B=SRL:>HXLA*JI9P*3>8:1_I*A

*

B=S=E*2:>FAR%A8>
[#)646)<,4 8RO0:<A(K(## ot #*-$*)6# 64 <BB3H%0"6#"6<4*7I#s,=6#(#,G,"&'(#
6H6*G#th
#
>>A=[123;456;7809]



4
#
>> B=A'
= 1 4 7
2 5
3 6
#

B=S=B*)GIH@9*L*7N8*>H@9
0#6$*Q@( EHYH<ABENEH #'6<4%7, #: @ (#4,6 7636 #, " -<(H6#, " -<(H&(4#
*:: (#:08: @ (#4,6* T6$6:#: H6:H'6<4*T :#<*] 4, "HOH" "GHS*" #@ (9

BG,"&'( : 1

>> C=A+B

C= 2 6 10
6 10 14
10 14 18

>> D=A-B

= 0 -2 -4
2 0 -2
4 2 0

B=S=0*37?8IR?IJ>H@9

O#'%'<*&™*)6Q@ (#$,#"6<4*T, HFH*-$*)6$6H# &(Att+Co O "YOL I BRE@HS6H
("<, HHE-Q" AHSH*-LEHS HORK (MH8Y6 HE(#-0" 4(HS,#)(%-6:#5 #39
>> E=A*B

E= 14 32 50
32 77 122
50 122 194
#

X($, | #<B6"HF"#"00'<*&'*) 6AH"GR A& (4#,)6'64, #) ("(#-(#,G,"& (#6H6*Gh
>> F=0.5*E



F= 7.0000 16.0000 25.0000
16.0000 38.5000 61.0000
25.0000 61.0000 97.0000

O'F"#$6#"%'<*&'*)6Q@ (#'6<4*)*6'# #,))6'64:#&(S$,"(H#<, AH6H#" %' <*QIS@FQ@ (#
&(A#, " -<(HS, HO<A T HSH" "GHS™ - @ (IHB:: H<*&(HS,#(&,46Q@ (HFH#K, *<6H#Y<**76-$(
| HOO H&(-<(HAHSHE HS (H(&, 46S(4HS #'%'<*&¥)6Q @ (HAHCHE OH[YoH: =6 #: HO# H3#: @ (H"6<4*7, 4
$,K*-*$6:#&MB]{#6 m 1B HBOOHME 561 HGO MG OIONXBG HEOIHHE #3{# - HHHGIIHH
H K-GO QLA O OOl HBOOH I -< @ (HOICIHIEH Gt

#

>> A*B

ans = 1 8 21
8 25 48
21 48 81

#

B=SXIZIA@9

BG*:<,"#$(*:#:."H(' (#&BA6HS*I*: @ (H$,#'6<4*7, #-(HI01 20B\H?#+%,#4,84, ,-<6#
BHS*J*: @ (H"6<4*)*6'HOHS A, HBAHeHA &4, -<BHOHS*I*: @ (#'6<4*)*6'H#6H#,:+%,4$69#b #O#F#
%"BHE<ATH +06$46$61 -@ (# :*-8%'64;# SHBHB0Y (44,:&(-$,"#4,:&,)<*I6" -< #EH
"%'<*&*)6Q@ (# €# ,:+%,456# # €# $*4,*<6# $6# "6<4*T# IHIBIOOEI T HO(%oH 1, =6;#
*-JAOEC3# 3c*-JAOES#

# 0:%"#) ("(#-6#"%'<*&™*)6Q@ (#<6"HF"#,G*:< #6#$*I*: @ (#,',",-<(#&(4#,',",-<(#$,#
"B<A*T S, KE-*S6HS, #K (4"6#: ¥ ' 64X (4#,G," & (;HONBHIHO IH|#6.H Gt

#

B=S=88LFJI>H®@9 *

O#,G&4,:: QBHM, &4, -<6HBH"6<A*THO#,' I6SAFELEHE(<V-)*6;#(-$,HOH#F#%"6#
"6<4*TH#+%6354656H#H,:)6' 648D, # HH#%" "#*-< *A(#"6* (47 S (#+%, BHGE(-,-)*6 Q@ (#F#
)("&%<636#)("(#9'<*&6:#"%'<*&'*)6QR,:9#X(4#,G,"&'(h

#
>> AN3
ans= 468 576 684

1062 1305 1548
1656 2034 2412



U#)6:(#$6#,G&(-,-)*6Q@#,',",-<(#6#,"," -<(;#<,":,n#09f3#|#6% 7i#t (-$,#0# #
3#&(::%,"#6H#","GHS*" - @ (IHCOH#","6#K (4"6;#6#,G&(-,-)*6'#S, #Y0"6# " "6<4*TH&(4#,"#
1)6 '64MEHS6S6#&(4h#09f)HJH6
#

BF6?bLN:>* IFL>*

*

B=T=E*(L8L:PIF>E8L
b,=6#0#%"6#"6<A*TOH[#)("6-BUBAWM, <(4-6# (#$,<,4"*-6-< #S6H"6<A*THOH X (4#

,G,"&'(h #

>> A=[1 2;3 4]

A= 1 2
3 4

>> det(A)

ans= -2

#

B=T=B*3>8:|_*#FZI*A>

O#'6<A*THIHFHOH -], 4: 645 HO H+V06-$(HE HSY06:#'6<4* T #: @ (#'%'<*&'*) 6$6 :#, #(#&A($%<
FHOH'6<A*THS,-<*$6$, OH[#) (" GHBTR) O, <(4-BHBH"6<A*TH#+-],4: GHSGH 6 LU THO9

#
>> B=inv(A)
B=  -2.0000 1.0000

1.5000 - 0.5000

#
B=T=0*)789*ZL89:LA*L*)789*Z5?9:LA

[#/01203#$,<,4"*-64# (:# 6%<(J6'(4, # # 6%<(J,<(4, # $6#"6<4*T# 00# [#)("6-$(#
L1ba)dy6')%'64#%" #,<(4#)(%-6#)(-<,-$(#(:#6%<(I6'(4, #$,#0H[#) ('GRIBg*N*LE)cH
) 6)%'64%" 6#" 6<4*T#+006$46$6#SH)(-<,-$(H(H#6%<(J,<(4, HS$,HOH) (" (H OB G TH#
+006S468BH(-<,-S(H#(: H%<(I6' (418, #0H#-6H$*68(-68

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?>*ATRLLI®*a.Ic *

0# K6<(46Q@ (# <4*6-8%'64# ,G&4,::6# %"6# "6<4*7# +%63$4636# )("(# &4($%0<(# $,# $%
"6<4*7,:# <4*6-8%'64,:;# :,-B(# %"6# "6<4*T# <4*6-8%'64# *-K,4*(4# # (Y<46# "6<4*T# <4*6-8%
%84*(49#)("6-$(# e.dlg*h*?7a)8G&4,::6# %"6# "6<4*T# <4*6-8UK BUHA#H 2# # % "6#
"B<A*TH<A*6-8% BAM: Yo& A% (A1) H<6'H+Y0, H(H&A(SYo< (1S H2H& (AHHFHF8Y6'HOH"6<4* TH0O

#
>> [L,U]=Iu(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<($#$, H6<(46Q@ (# S $6#"6<BIANBHO " HEBAHS #"6<4*T , #SH HOH<6*#
+0/0, # SHF#(A<E8H HOHF #<4*6-8%' 6.4 VB QA (SY0< (HS # SHE(AHQHF#*8% 6 HOH " 6<4* THOH[#
)("6-$(# efd&g*h*j:a)c#-)(-<46#<6*:#"6<4*7,#SH#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*7HOBR#A-#,-<@ (#S#:, 4B 1##q#: , 458414-G¢
#



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

0#%,)("&(*Q@ (#,"#I6'(4, #:*-8%'64, #3,) ("&R #6#"6<4* THOH,"HY " H&A($Y< (H$, #
<AVH"B<L¥T  H<6H+% HOWHDS H(-$, I Hst: @ (H'6<A*T :#(A<(8(-6*:# HOHFHY"6H#"6<4* TH#
$*68(-6'OH[#I6'(4, HSOHS*68(-6 HS6H#"6<4* THOH: @ (#)L6"6S(:#I6' (4, :#:*-8%'64, O X 646#
< H<&(HS, HIBQ @ (HY% < 418) ("6-$(# eld'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= -05760 0.8174
-0.8174 - 0.5760

[#)("6-$(# AZGah,<(4-6#(#, " -<(HSEHS*68(-6'H$,H#b;#H+% 1#: @ (H(:#I6'(4,#
*-8%6'64, #$, #8#

#
B 7FHXLA*GL*bL:LFJI>PLF89*GL*P>84ZL89:I*A

*

0'8%"6:#K%-QR, :#&646#8,4,-)*6",-<(#$,#"6-*&W'6QR, #3$,#"6<4*7, #: @ (#9$,:)4*<6:#
-6#<6H,'6#d8i9

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

ATFH@9 (LAJIH@9 %MLPR?9

' -8<LAOE Q,<(4-6H(#-g" A(HS #, " -<(H#S# | DDHG H H#KH

%", <(4H8t DD',-8<LAGE
6-H]Hi#




*7,A0E

0.<(A-6H% H] <(AH~-LGH- | (S
1 ## ##(#<6"6-LEHEHS,#0G

DD#@ #/#d#jHixHatkH#EU
O A i

B

DD:*7,AGE

6-:H]Hd i

#

4.:L6&,A0:"-EH#

q,6446-=6# 6# "6<4*T# OH#AVEHH
LB ) (Yo-6:H&BABHS, A H*
HH)(%-6:9

DD#O{jtt tHix#Emit #|
O AHj# Hit

HHHE H
DD3##4,:L6&,A0;);dE
S H

HH A

HHHHHH

$*68BE

SY6-$HEHFH %"# J,<(d;# )A*6# ¢
"B<A*TH+Y6SA6$6H) ("H(:H, " -<(
$,15H6HS*68(-6'HEA*-)*EB'

DD#I#]#{jHdHE|x
DDO#|#$*68AIE
O it ##
R
M

$*68A0E

S%6-$(# O# F# %"6# "6<4*7 # )4*
JI<@# '# (# ))-<(# $6#
$*68(-6'#$, HG

D DHOHH MU xHiH K
OH [ NHUH
KA
it
DD#J,)#]#$*68ADE
J)HHN
O
B

#

BY¥)FY 2IAL*GL*(>GBA*$L89:LA*L*3>8: *LA
O#<6H,'6#d9a#6&4,:,-<6#6'8%"6.#K%-QR,:#3$,#6-5: #SHHB<M 19

#

16H,'6#d9a#0-5*: #$,#$68(:

"TFH@9

(LAJ:IH@9

%MLPR?9




" 6-A JBt b, #5HF# %"# J,<(4:# 4,<(4-6# (# J DD#{ #attk#utiuHak#dit
"FS*#HS(H,,",-<(#$H# 5S¢ DD#",6-A:B
6-:#]#a9la #
M#]#'6GAGE b,# O# F# %"# J,<(4:# M# F# (# J6| DD#O|{ittkttm#titt a#dit |x

"G (44 )" \-<(9# b,# 6# Of F# %"
"B<A*T HMHFHY"HI, < (44 *-L6H) (-4
(H6*(4#,'," -<(#$,#)6$6H) ('%-64%,1
0%t

DD#M]"6GAGE
M#]##8

{$:-|#1#'6GAOE

b,# O# F# %"# J,<(4:H%H# "6%(4

DD#{$;-|]"6GAOE

S <H#SHOH-HFHOH&(FQ@(H SR &
CU-<(# A BH# &4AX*AG#H L # < -HtHat
$*J,4:(:#J6'(4,#'5G*"(: ER
"*-AOE# [# ":"(# $,# "6GAOE;# :0o# +%, DD#O|{#d#t# #x #
# s AQOE#4,<(4-6H#(#" -(4#,'" -<( 9| DD#"*-AOE
{$;-|#]#"*-AOE # 6-:#H]#H
:%"AOB b, HO#F#%"#],<(4:#4,<(4-6#6#: ("6 DD#O]{#d#j#m#aii|x
S <(HSHI,<(4 9 DD#:%"AGE
6-:#]#dj#
{(4<AOCE b# O# F# %"# J,<(4g)6# (# | DDHO[{#HEAH # |3
U -<(HH(4$,#)4,),<, G | DD#:(4<ABE
6-:#] HAHHHHIEHR #
" $*6-A0E# b# O# F# %"# J,<(4:# )(()6# | DD#ON N #d#u#mMHR]|x
Se<(H H (49,7 )4)), < # H# DD#",$*6-A0E
4,<(4-6# %"# J6'(4# ", $*6-(# $,..,:| 6-H#att
< @
<$ACE b,#0#F#%"#J,<(4:#4,<(4-6# (#$| DDHOW M #d#[x
&6P4@ HS(H#,' " ,-<(HP HGH# DD#:<$ABE
6-:#]"9udal#
$(<AOE M6')%'6# (# &4($%<(#,:)6'64# $,7 DDH#H#6|#H{ att#kitt | xH##
J,<(4, 1B HEHHIH ittt
DD#$(<AGHE

6-:#] HadH




)4(::A6;HE M6')%'6# (#&4($%<(#)4%76S(#] DDH#E#{attki#|x
J,<(4,:#6# # TOH [:# S(~:# J,<(4,] DD#HJ#{i#j##d|x
$,J,"#<, AHjH, " < G DD#)4(::A6;HE

6- ] A L

#
Bf*0 L:>FG9*" PL:9A*&>FGKPIJ9A

MA*6HY%" 61" 6<A* THS #,'," -<(:H#&: WB(604*(#) ("#$* <4*HY*Q@ (HY%-*KLA
HHNHSOS(H(H-0", A(HS H*-L6:4,H) (' Y-60BY%- #) ("6-$(#: @ (#6&4,:,-<6$(:#-6#<6H,'6#
doka

#
16H,'6#d9k#UQg" 4(:#46-$"*)(#
I9P>FG9* (LAJ:IH@9 %MLPR?9
A6-$HANHE V,46# %"# J.<(4#t "*-L6# $:# DD#6#]#46-$A%JE
SUh<CHE )R -gnA(H 64 #
A6-$o"*)(:#,-<4 # # 19t HOUNIHHE Om autHHtit 8
46-$A-E V,46# %"6# "6<4*7#GH# # )("#| DD#H]#46-SAIE

-g" A(HAB-$"*)(#,-<4 H#H N F | HHY
#EOMNjitHH# 9dluattt 9
#EOK|ditH#HE Qaikmii 9
H#HD mlatHH# Omalatih
46-$A";-B V,46# %"6# "6<4*T# G# # )("#| DD#)]46-$Ad{E
-g" A(HAB-$" ) (#,-<4 HEH M F | H]#
#EGMald#H Ou jHHE
#9iuai####‘9"i"m####‘j
46-$&,4"A-B V,46# %"# J,<(4# "-L6# )("## DD#46-$&,4"ANAE
S-<(H# %1 @# &,4"%<6QR 6-:#]#
A46-$"*)6:HP(H*-<,*A(:HS H OB HHIHHHH I N o

#

*

BEC'TFHXLA*-9?IF9PIXA
#



" &(*-eH(H HEYE! TS+ SEES T L+ FH# 4-<,484,<68(# -(#
101203# )("(# %"# J<(4:# )(".Q6-$# )('# # <A4"(# $# "6*(4# 846%:;#
[, 1., @, 11, e
X(4#,G,"& (h
#

"ORS=1 1S+ 4 1 #
>>f=[3507 3]
f=3 5 0 7 3

0:*": *:<B" | #-6#<6H, BOHE'8%"6:#K %-QB:%%, #<ABHE'LE"H) ("H&(*-*"*(:8

#
16H, 69T %-QR, #&(*-("*6*#
NTFH@9 (LAJ:IH@9 %MLPR?9H #=1%+"1 +1 d
"HH="1+]*
A((<# 0,<(4-6#%"#],<(4#*-L6#)("#6:# DD#K]{ ta#k|x
46.7, BB (*-"*(#$,#,-<46$68 | DD#A((<:AKE
6-#Hj9 #
HHHHMRN  #
&('wJ6H 0,<(4-6H#(#J6'(4#(B6#"68,"#$,# | DD#&('WJI6'AKLAE
%" H&("*-"*(HPOS(:# 6-4 # #
4,:8,)<*6" -< H(B(*-"*(# #HH | [Yott:,=6:# NdEaAdEH #kHlHd
J6'(4#$,#:%6#)64*5]),'#
*-$,&,-$,-<,9#
&('wi MA*GHY"H&("*-"*(#6H#&B6A<*4#Y DDH& (‘WK d|B
J,<(AH#$ H<A6S6H)(-<,-B(#:%6:# | 6-H|H HHHHHaHHHH#HK
46.7,¢
)(-J # 1%'<*&)6;#$,#K (4"6#$*:<4*HY DD#)(-JAK;BE
S(HE(*-o"*(OHA" 6 H@ HS(*:# | O-H|AHHH iHHHH AR
J,<(4, Bt
$)(-J # C*I*$ HP(*:H&(*-o"*(:9# DD#$,)(-JAK;8E
6-#]#H9a HHHH A H




BEE*%MR:LAAXLA*IPN?1J>

U 101203;# F# &(::.J,# "6-*&%'64" (:# ,G&4, R, :# +% # 6'F"# $.# -g" A(# #
JBA*5] 6" F4¥)6::# ) (-<V"# <6"HF"# J64*5] *:# *"Ho'*)6XBUEH $,K*-*4# 6:# I64*5] *:#
HH ™) 6 HY<HHTEHH) ("6-S(# +H144

X(4#,G,"&'(h
>> syms X
# 1"6# J, TH S, K*-*S(# +% # 64 I64*5],'# GH# F# YBBHIBA10™%)6:# &($," (:# S, K*-*4#

,G&4, R, :#+% #,-J('),"#,:<6#J64*5H9

X(4#,G,"&'(h
>> syms X
>>f=  3*xN2+5*x - 3;

>> g=2*x+1,;

>> f+(

ans = 3*XN2+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+%*#&($;,#%:64#(#)("6-$(8!(6-9 &R 646#(H<,4#(#4,:%'<6S(HS64@DE@4, :
H

>> expand(ans)
ans =6*x"3+13*x"2  -x-3

>> flg
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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>> plot(t, y1, t, y2,' - 1,y3,'0)

>> xlabel('t')

>> ylabel('sen(t) aproximas<o')



>>legend('sen(t)',linear aprox’, 'aprox 4 Y, ordem’)
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>> plot(t,yl , 'linewidth’,2 )
>> hold on

>> plot(t,y2,' -

>> plot(t,y3,'0")

>> axis([0 5 -15))

>> xlabel('t")

>> ylabel('sen(t) aproximas<o')
>>legend('sen(t)',linear aprox’, 'aprox 4¥4 ordem’)
>> hold off

sen(t)
linear aprox
—S— aprox 4° ordem B

sen(t) aproximagéo
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>> plot(t,y1,'linewidth’,2)

>> line(t, y2, 'linestyle’, ' -

>> line(t, y3, 'marker’, '0’)

>> axis([0 5 -15))

>> xlabel('t")

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

>> legend('sin(t)', 'linear approx’, '7th order approx’)
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>> x=0:0.01:10*pi;

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

>> xlabel('x")

>> ylabel('cos(x)')

>> zlabel('sen(x)")
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#

>> [X,Y]=meshgrid( -2:0.2:2, -2:0.2:2);
>>7 =X .*exp( -XAN2 - Y2,

>> mesh(X,Y,Z)
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>> x=[0:0.01:15];
>> w=15;
>> y=exp( - 0.7*Xx).*sin(w*x);
>> plot(x,y)
>> title('y(x)=e” PrOAATAXSING | omegax)
>> xlabel('x’)
>> ylabel('y")
—0.7x
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C= \/x.!. +(§“’x—”j HHp = tan’l(mJ##a)d =1-Cw #

oy ®,X,
X'(<#6#4, &(:<6#$(#:*:<,"6#%:6-$(# (#/01203# &6d6#Hrad | s #, =0,05; =0,1#
¢ =0,2:6H,-$(#+%,#6:#)(-$*QR, :#*-*)*6*: #x@E= 0 ,#x(0) = v, = 60cm /s H#
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#

wn=5; % Frequencia 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
tt=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
*1);

plot(t,x, ™ )

hold on
end
title( 'Resposta com condie>es iniciais' )

xlabel(  ‘'t(s)" )

ylabel(  'x(t)" )

legend( '\zeta0,05 ,'\zetaO,1' ,'\zeta0,2" )
grid



Resposta com condigdes iniciais
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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(Q)*x(3); -
beta*x(3)+x(1)*x(2)];

Ot BYAH&(S," (HS*B*<BAH(:#:,8%*-<, #)("6-S(H#-6#=6-,'64%$,#)("6#(h
#



>> tspan=[0.0 20.0];

>>x0=[ -8 8 27];

>> [t,x]=ode4d5(@Lorenz,tspan,x0);
>> plot(x(:,1),x(:,3))

>> xlabel('x’)

>> ylabel('y")

45

a0t

35

30F

= 25+

20+

15+

10+

X($,"(#<6"HF"#&' (<64#6#4, & (:<6H#-(#<,"&(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)l/A" )
grid



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=15 )
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' Al 'pi/2 ;'p" D
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=15 )
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% Par%o.metros
%Massa
ml=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 -k20; -k2kl+k2 -k1;0 -k1Kki];

A=inv(m)*k

%Autovalores de A => frequencias naturais
%Autovetores de A => Modos de vibrar

[Fi,Jlamb]=eig(A)

Fi=
0.1706 -0.4317 - 0.8857
0.4732 -0.7526 0.4579
0.8643 0.4973 -0.0759
lamb =
1.0e+003 *

0.1357 0 0
0 0.7540 0
0 0 2.1102

wn=sqrt(lamb) %Frequencia natural em rad/s
wn =

11.6511 0 0
0 27.4598 0
0 0 45.9370
fn=wn/(2*pi) %Frequencia natural em Hz
fn =
1.8543 0 0
0 4.3704 0

0 0 7.3111



wl=wn(1,1)
w2=wn(2,2)
w3=wn(3,3)

wl=11.6511 %Primeira frequencia natural

w2 = 27.4598 %Segunda frequencia natural

w3 =45.9370 %Terceira frequencia 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;
Fil=Fi(i,1) %Primeiro modo
Fi2=Fi(i,2) %Segundo modo
Fi3=Fi(i,3) %Terceiro modo
Fil=
0.1706
0.4732
0.8643
Fi2 =
- 0.4317
- 0.7526

0.4973



Fi3 =

- 0.8857
0.4579
- 0.0759



