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z ~ ~ z i'x 7l‘x |
Pomoci Eulerova vzorce dokaZte, Ze plati cos x = &—.
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z ~ ~ ’ Zx —i
Pomoci Eulerova vzorce dokazte, ze plati cos x = # ]

CoS X + isinx

e =

e = cosx —isinx




z ~ ~ z i'x 7l‘x |
Pomoci Eulerova vzorce dokaZte, Ze plati cos x = &—.

e = cosx+isinx

e = cosx —isinx

Sectenim dostavame
e +e ™ =2cosx,
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z ~ ~ z i'x 7l‘x |
Pomoci Eulerova vzorce dokaZte, Ze plati cos x = &—.

e = cosx+isinx

e = cosx —isinx

Sec¢tenim dostavame
e +e ™ =2cosx,

ix —ix
cosx = S —.
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Dokazte nejkrasnéjsi formuli matematiky: —1 = ¢'".
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Dokazte nejkrasnéjsi formuli matematiky: —1 = ¢'".

Stac¢i dosadit do Eulerova vzorce ¥ = cos x + i sin x &islo x = 7.
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Dokazte nejkrasnéjsi formuli matematiky: —1 = ¢'".

Stac¢i dosadit do Eulerova vzorce e** = cos x + i sin x &islo x = 7. Pak

e =cosm+isint = —1.
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Dokazte, Ze plati cos & + cos = 2 cos 5= E cos Hﬁ ]‘
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Dokazte, Ze plati cos a + cos f = 2 cos %ﬁ cos %ﬁ ]
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DokaZzte, Ze plati cos & + cos § = 2 cos %ﬂ cos %ﬂ ]




DokaZzte, Ze plati cos & + cos § = 2 cos %ﬁ cos %5]

T T = et
it ‘ei—“;rﬁ _ B
a—B  .a+P a—p  atp . .
Re (el 2 -T2 e T2 -T2 > = Re (¢ +¢P)

= cosax + cos




Dokazte, Ze plati cos a + cos f = 2 cos %ﬁ cos %ﬁ ]

Py Sy w1
=B  atp .
e T LT = P
a—B  .a+P =B  atp . .
Re (elT 62 e T2 .elT> = Re (ew +elﬁ)

= cos & + cos B

Re ((cos %S +isin “;f)(cos # +isin ﬂzﬁ)—i—

+(cos %5 —isin %ﬁ)(cos %ﬁ +isin #))




Dokazte, Ze plati cos « + cos B = 2 cos # cos #]‘

Re <(COS “%’g +isin a;z’l;)(COS # +isin —F)+

+(cos %ﬂ —isin #)(cos ”‘Zﬁ +isin #))

| << I < > > ]

¢'P
Re (ei”‘ + eiﬁ)

= cosax + cos

x—p x+p
2.cos —* cos —*
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Slozte vInéni s posunutou fazi ¢ (x, t) = A cos(wt — kx) a
Po(x,t) = Acos(wt —k(x —9)).
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Slozte vInéni s posunutou fazi ¢ (x, t) = A cos(wt — kx) a
Po(x,t) = Acos(wt —k(x —9)).

Oznatme a=wt—k(x—0J) a Pp=wt—kx.

Pak
ap _ ki
2 = 2
# = wt—kx—f—%.
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Slozte vInéni s posunutou fazi ¢ (x, t) = A cos(wt — kx) a
Po(x,t) = Acos(wt —k(x —9)).

Oznatme a=wt—k(x—J) a Pp=wt—kx.

Pak
ap _ k8
2~ 2
# = wt—kx+"2—5.

Podle vzorce

CcoS & + cos :2cosuscosﬂ3
2 2

tedy plati
P1(x, t) + Po(x, t) = &cos K cos(wt —kx + &2).

~—
amplituda harmonicka vina
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Slozte vInéni s posunutou fazi ¢ (x, t) = A cos(wt — kx) a
Po(x,t) = Acos(wt —k(x —9)).

Oznatme a=wt—k(x—J) a Pp=wt—kx.

Pak
ap _ Kk
2 = 2
# = wt—kx—f—%.

Podle vzorce
cos + cos B = 2 cos “2’5 cos 'H’g

tedy plati
¥1(x,t) + Pa(x,t) = 2A cos & cos(wt — kx + &)

~——
amplituda harmonicka vlna

Animace.
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Slozte vInéni s opaénym smérem $ifeni ¢ (x,t) = A cos(wt —kx) a
Po(x,t) = Acos(wt + kx) a ukazte, Ze jde o stojaté vInéni.
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Slozte vInéni s opaénym smérem $ifeni ¢ (x,t) = A cos(wt —kx) a
Po(x,t) = Acos(wt + kx) a ukazte, Ze jde o stojaté vInéni.

Oznatme «a=wt+kx a p=wt—kx.
Pak

“p = kx,

= wt.

=
N+ N
RN
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Slozte vInéni s opaénym smérem $ifeni ¢ (x,t) = A cos(wt —kx) a
Po(x,t) = Acos(wt + kx) a ukazte, Ze jde o stojaté vInéni.

Oznatme a=wt+kx a p=wt—kx
Pak

T
=5
!

= kx,

= wt.

2
I\)‘+ N
N

\

Podle vzorce

CcoS & + cos :2cosuscosﬂ3
2 2

tedy plati
P1(x, t) + Pa(x, t) = 2A cos(kx) cos(wt).
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Slozte vInéni s opaénym smérem $ifeni ¢ (x,t) = A cos(wt —kx) a
Po(x,t) = Acos(wt + kx) a ukazte, Ze jde o stojaté vInéni.

Oznatme a=wt+kx a p=wt—kx
Pak

7
>

= kx,

2
+ N
N

= wt.

N‘

Podle vzorce

COS & + cos :ZCOS“;/gCOSmg
2 2

tedy plati
P1(x, t) + Pa(x, t) = 2A cos(kx) cos(wt).

Funkce je tedy pro libovolné pevné t ndsobkem cos(kx), tedy
harmonickou vInou s nulovou pocéate¢ni fazi - s casem se vlna
neposouva po ose x, jde o stojaté vinéni.
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Slozte vInéni s opaénym smérem $ifeni ¢ (x,t) = A cos(wt —kx) a
Po(x,t) = Acos(wt + kx) a ukazte, Ze jde o stojaté vInéni.

P1(x, t) + Pa(x, t) = 2A cos(kx) cos(wt).
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Slozte vInéni s opaénym smérem $ifeni ¢ (x,t) = A cos(wt —kx) a
Po(x,t) = Acos(wt + kx) a ukazte, Ze jde o stojaté vInéni.

P1(x, t) + Pa(x, t) = 2A cos(kx) cos(wt).
Maxima odpovidaji
cos(kx) =+1 = kx =mm,

a minima
cos(kx) =0 = kx=7%+mm,

2 vz

kde m je libovolné celé ¢islo.
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Slozte vInéni s opaénym smérem $ifeni ¢ (x,t) = A cos(wt —kx) a
Po(x,t) = Acos(wt + kx) a ukazte, Ze jde o stojaté vInéni.

P1(x, t) + Pa(x, t) = 2A cos(kx) cos(wt).

Maxima odpovidaji
cos(kx) =+1 = kx =mm,

a minima
cos(kx) =0 = kx=7%+mm,

2 vz

kde m je libovolné celé &islo. Protoze k = ZT" je Y1 4+ o = 0 pro

F+mm  2m+1

k 4/\'

i =
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Slozte vInéni s opaénym smérem $ifeni ¢ (x,t) = A cos(wt —kx) a
Po(x,t) = Acos(wt + kx) a ukazte, Ze jde o stojaté vInéni.

P1(x, t) + Pa(x, t) = 2A cos(kx) cos(wt).

Maxima odpovidaji
cos(kx) =+1 = kx =mm,

a minima
cos(kx) =0 = kx=7%+mm,

2 vz

kde m je libovolné celé &islo. Protoze k = ZT" je Y1 4+ o = 0 pro

F+mm  2m+1

k 4/\'

X =

Animace.
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KONEC
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