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(angulo)

(parte real)

(parte imaginaria)

(isto sempre vale)

(conjugado: defini¢ao facil)
(conjugado: definigdo dificil)
(m6dulo/norma: defini¢ao facil)
(médulo/norma: defini¢do dificil)

(4 lembre)
(4 lembre)

(podemos tratar o ° como uma constante)

(vamos entender isto aos poucos)
(abreviagdo pra igualdade acima)

(vamos entender isto aos poucos)
(+ exemplo)

(a+ bi)(c+ di)

14:59

a(c + di) + bi(c + di)
ac + adi + bic + bidi

ac + adi + bei + bd (i)
ac + adi + bei + bd(—1)
ac + adi + bei — bd

ac — bd + adi + bei

(ac — bd) + (ad + be)i
(ab) (et e
(ab)(e
(ab)( i a+d))
(ab)(e

eilat9)

z:x+1j

ab
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“Partes de cima”

Férmulas e definigoes: Um exemplo do método:
e = cosf+isenf E c+is (cosf)? = cos 0)*
e*® = cos k@ + isen kO e* = coskf +isenkf = (3)%(ccos0)?
e = cos—0+isen—0 E~' = cos—0+isen—0 3 s
= cosf +i(—senf) = c+i(—s) (ccos0)? = (€+E ) - -
= cosf —i(senf) = c—i(s) = E3+ 3E7t3E +E -
e+ e = cosf+isend E+E™' = c+is = (B°+E7)+ (3B +367)
+ cosf —isenf + c—is = ccos3f +3ccosd
= 2cosf = 2 (cos0)® = (1)*(ccos0)?
S0 _ =il _ ; _ g o=
e e = Cl?s 96+ isen 9@ E-E' = _ (g) (ccos 30 + 3 ccos )
- (QLOS 0’ isenf) - = %(% ccos 30 + 33 ccos )
= 2isen = =
il 4 it E4 B = (cos30 + 3cos 9)
w0 2 = cosf 2 - Pra mim a parte do meio ¢é a parte legal
e —¢ — send E- E — 5 das contas, e as partes de cima e de baixo
2i 2i sio as partes chatas (por causa das fracdes).
ik k —k
ekl 4 g=ik0 — coskd Ef+E = coskd Compare com o gabarito da questao 3 daqui:
2 e g g 2yT12 (Gabarito da P1 de 2019.2)
i = s k60 g = sen ko
i i
ccosf) = e’ e ccosf) = E+E!
csenf) = el —e7i0 csenf) = E—E! Exercicio
0 = ¢ o~ 0 = E* —k . P . .
ccoskl = ¢*0 gm0 ceoskf = Ek +E N Use a técnica acima pra integrar:
csenkl) = e — k0 csenkf = EF—E” a) [(cos)?do
. . b) [(sen6)?do
O seno e o cosseno “sao” fragoes. ¢) [(senf)(cos6) df
O [cken é a “parte de cima” do seno. d) [(sen 20 (cos 30) do

O [Cleos ¢ a “parte de cima” do cosseno.
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(%i1) as 33 :
(ko)

create_list(x+lity, y, seqn(2,0,2), x, seqn(0,2,2));
[24,20+1,2i +2,4,i +1,i+2,0,1,2]
(%12) as_86 : create_list(xiixy, y, sean(2,0,4), x, seqn(0,2,4))$

(%i3) as
(%o3)

: as_33;
[2d.20+1,2i+2,i,i+1,i+2,0,1,2]
(%14) xyrange(r)

(o)

xyrange (r) := xr (1, ) .yr (=r, ) , more (proportional_axes = xy)|

= [xr(-r,r), yr(-r,x), more(proportional_axes=xy)l;

(415) myqdraw_nhr(n,h,r, [rest])
(£ 't (" ",n), format("
myqdrau_nhr(1,5,4, zpts(as_33,  myps(4),pc(red)));

",h), xyrange(r), rest);
(%i6)
(%o6)

432101234

(447) myqdraw_nhr(2,5,4, zpts(as_55
o)

myps (4),pe(orange))) ;

432101234

(%18) myqdraw_nhr(3,5,4, zpts(as_55+1,
(ho8)

nyps (4, pe(orange)));

432101234

_55+41, myps(4),pc(orange)));

(%19) myqdrav_nhr(4,5,4, zpts(as,
o9)

432101234

(4110) myqdrau_nhr(5,5,4, zpts(as_55+2,
(o10)

nyps (4),pe(orange))) ;

432101234

(%i11) nyqdrav_nhr(6,5,4, zpts(as_55+(1+%1), myps(4),pc(orange))) ;
Co11)

432101234

(112)
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(%i12) asq_33 : makelist(z"2, z, as_33)$ (%i16) as_22  : create_list(x+%i*y, y, seqn(0,1,1), x, seqn(0,1,1))$

(%i13) asq_55 : makelist(z"2, z, as_56)$ (%i17) as_332 : create_list(z+w,  z, as_33, w, as_22%0.2)$
(%114) myqdraw_nhr(7,5,8, zpts(asq_33, myps(4),pc(red))); (%i18) asq_332 : makelist(z™2, z, as_332)$
(%o14) (%119) myqdraw_nhr( 9,5,10, zpts(as_332, myps(1),pc(red)));
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(%i15) myqdraw_nhr(8,5,8, zpts(asq_55, myps(1),pc(red)));

(%o15) (%120) myqdraw_nhr(10,5,10, zpts(asq_332, myps(1),pc(red)));
8 (%020)
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(%i1)
(%ho1)

(%i2)
(%o2)

(%i3)
(%o3)

(%hi4)
(hod)

(%i5)
(%o5)

(%i6)
(%08)

hiT)
(hoT)

(%i8)
(%08)

%i9)

o

e

lpdot(p, x);

1lpdot(q, E);

£ cos(th)"3;

g i ccos(th)"3;

1pe(f);

1pe(g);

©o4*xXT2 + BFxT1 + 6¥x70 + Txx"-1 + 8kx7-2;

8

1 450+ T4 46

: 4%ET2 + B*ET1 + 6xET0 + TxE"-1;

7
4B +5E+ —
+5E+ L +6

(456 7 8)
456 7)
(cost)?

8 (cos0)®

2 cos (30) + 6 cosf

(%19) exponentialize(f);
(%o9)
(€ +e1%)°
8
(%i10) expand (exponentialize(f));
(%010)
B0 g0
8 * 8

(%i11) demoivre (expand (exponentialize(£)));
(ho11)

i sin (36) + cos(30) | cos(36) —isin(30) | 3 (isinf+cosh) 3 (cosd—isind)

8 + 8 * 8 8

(%112) expand(demoivre (expand (exponentialize(£))));
(%ho12)
cos(36) | 3 cosh
4 3cosé

1 4
(%i13) subst (th_E,expand (exponentialize(£)));
(ho13)
BBE 30
88 "8E8E
(%i14) subst (th_E, expand (exponentialize(g)));
(ho14)
Basps s L
ST E TR
(%i15)
1pE(£);
(%ho15)
Foto . 2oy
(%i16) 1pE(g);
(%ho16)
(1os3o0 3.0 1)
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Chil17)
(%ol7)

(%118)
(%o18)

(%i19)
(%o19)

(%i20)
(%020)

(%i21)
(ho21)

(%hi22)

(%022)

(%123)
(%023)

1pE(  ccos(th)73);

(1o3o . 301

1pE(  ccos(th));
o .1
1pE(3*ccos(th));
(30 . 3
1pE(ccos(3*th));
(1ooo . 001
1pE(ccos(3*th)+3*ccos(th));

(to3o . 301

1pE( ccos(th) );
Lo . 1
1pE( ccos(th)™2 );

(toz2 . 001

(%i24)
(%o24)

(%i25)
(ho25)

(%i26)
(%026)

(hi27)
(%ho27)

(%128)
(ho28)

(hi29)
(%h029)

(%i30)

1pE(

1pE(

1pE(

1pE(

1pE(

1pE(

ccos(th)™3 );

(1030
csin(th) );
(1o

csin(th)™2  );
(1o -2
csin(th)™3  );
(10 -30
csin(2xth)  );
(100
csin(2+th) "2 );

(1ooo -2

2024-1-C2-numeros-complexos 2024jul31 14:59

30 1)

30 -1)

0 -1)

000 1)


http://anggtwu.net/2024.1-C2.html

