Dulezité substituce: pirevod na raciondalni funkce

Jsou-li P, @ polynomy R — C, pak R := g nazveme raciondlni funkce jedné
P(z)

Q)"
Obecnéji, jsou-li P, @) polynomy dvou realnych proménnych, tj. P, Q RxR —

redlné proménné, plati R(x) =

C, kde P(z,y) = > ajz'y’ aQz,y) = Y. bya'y’, pak R := £ nazveme
0<i+j<n 0<i+j<m
raciondln{ funkce dvou redlnych proménnych, plati R(z,y) = Qgi Z;

(1) / R(e°)dx

Substituce: y =e**, xe€R Tvar derivace: dx = O%ydy
Visledek: [ R(y) 5, dy

(I1) / LU:: *) g

Substituce: y=Inz, x>0 Tvar derivace: %“ =dy

Visledek: [ R(y)dy
ax+ b\ s
(I11) /R<x, (Cx+d) )dx

1

Substituce: t = (‘m“’) :

cx+d
Podminky: ad—bc # 0; s=2k = Z;”is >0, s=2k-1 = 1‘75—%
Inverze: x = ;‘Zf:rlb Tvar derivace: dx = (ad — be)s ﬁdt
p . R(t°,6)¢°
Visledek: (ad — be)s [ Wdt
(IV) /R ax? + bx + )d Eulerovy substituce

Ctyfi netrividlni pifpady (nékdy i dva najednou).
(1) ax? +bx+c=alr —x1)(xr — 22), 71 < X2, T1,72 ER
Substituce: t = (i:—i;)% vede k (III)
(2) a>0
Substituce: \ar? +bx +c = Jar +t = x = (t?> —c)/(b— 2/at)
3) ¢>0
Substituce: ar? +bx +c = +/c+tr = x = (2\/ct —b)/(a —t?)
(4) a <0 aaz?+ bz + ¢ nemd v R koten (= ¢ < 0): odmocnina nenf v R

pro zadné z definovana.
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(V) /R(cos X, sinx)dx Goniometrické substituce

Substituce: y =tg 3 r#£n+2kn, k€L

Inverze: x = 2 arctgy Tvar derivace: dx = ﬁdy
) COSQ%—Sin2% 1—tg? 2 1—y?
cosinus: CosT = ————— =+ = = = 3
cos? § +sin” 3 1+tg”5 14y
) ) 2sin 5 cos § 2tg 5 2y
sinus: sinx = —— = 5o = 5
cos? § +sin®g  1+tg*3 14y
Zjednoduseni:
—cosz,sinz) = —R(cosz,sinz) = Substituce: y =sinz
1) R i R i Substit y = si
(2) R(cosx,—sinz) = —R(cosz,sinz) = Substituce: y = cosx

(3) R(—cosx,—sinz) = R(cosx,sinx) = Substituce: y =tgx, x # 5 +kn

9 cos? x 1 1
cos®x = — —— = 5— = 5
cos?x +sin“z  1l4+tgz 14y
o sin? z tg? x y?
sin®x = — —— = 5 = 5
cos?2zx+sin“x 1+tgx 14y
. tgx Yy
sinx cosx =

I+tg2e 1442

(VI) /xm(a—|— bx")Pdx, m,n,pcQ Cebysevovy substituce

Umime fesit pomoci elementdrnich funkei pouze v nésledujicich tfech ptipadech:

(1) p € Z. Pak polozme m =m'/l, n=n'/l, kde m', n" al e Z,{ > 0.

Substituce: t = xt

(2) (m+1)/neZ, p=k/s, k,seZ
Substituce: t = (a + ba:")%
(tsia)l/n

. 1 e
Inverze: x = Tvar derivace: dz = — (t°—a)» ~ st~ 1dt.
pl/n nbl/n

Visledek: [ «™(a + ba™)Pdx = [ b%(ts —a)nth bll (t* —a)wLstsldt

e [ )
nb n
(B) 4 peZ, p=k/s, k,s€EL
Substituce: t = (ax™™ + b)*
Inverze: v = (%)™ Twar derivace: dx = —“Zn (t5—b)~wLstsLdt

Vijsledek: [ ™ (a+ba™)Pde = [2™a"(ax™" +b)* do
=J (tsa—b)%tk(tsa—b)p@(tsfb)fiflsts’ldt

—n

L 4p kds—1 _(mEl g, g
= [kts—lgs _ p)=(Fm =Dy
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