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Dilezité substituce: pfevod na racionalni funkce

Jsou-li P, Q) polynomy R — C, pak R := g nazveme racionalni funkce jedné

redlné proménné, plati R(z) = S—Eg.
Obecngji, jsou-li P, Q polynomy dvou redlnych proménnych, tj. P, Q:RxR —
C kde P(z,y) = > ayz'y’ aQ(z,y)= 5 byz'yl, pak R = k nazveme
0<i+j<n 0<i+j<m
racionéln{ funkce dvou redlnych proménnych, plati R(z,y) = ggzg;
(I) f R(e®)dx
Substituce: y = e**, gz eR Tvar derivace: dz = - dy

Visledek: [ R(y) algdy

(11) / de

%
Substituce: y =1lnz, x>0 Tvar derivace: %— =dy
Vijsledek: [ R(y)dy
ax+ by ¥
I1I
L /R<x’(cx+d) )dx
1
b s
Substituce: t = (E-%E)
Podminky: ad—bec #0; s =2k = Ztb 5 0, §=2k-1 = z#£-4¢
Inverze: ¢ = %f’_i;ﬁ Tvar derivace: dz = (ad — bC)S(—tt:—*;—)gdt
Visledek: (ad — be)s [ BEOE gy
(IV) fR ax? + bx + c)d Eulerovy substituce

Ctyfi netrividln{ pripady (nékdy i dva najednou).
Laz® + bz +c=alz — z1)(x — x3), 71 < 2, 71,20 € R
¥
Substituce: t = (2=2L)% vede k (III)

T—I3g
2. >0
Substituce: Var? +br+c=+/az+t = z = (2 ~c)/(b - 2/at)
.¢c>0

Substituce: Var? +bz+c=+et+tr = z=(2\/ct —b)/(a— 2
4. a <0aaz®+bzr+cnemiv R kofen (= ¢ < 0): odmocnina neni v R pro

zadné z definovana.

240



\
(V) /R(cosx.\smx}dx Goniometrické substituce

Substituce: y = tg 3 r#Ern+2kn kel

Inverze: © =2 arctgy Tvor derivace: dx = f)ygdg
, cos? £ —sin®Z  1-tg?s 11—y
cosinus: COBT = —— =t = s = -
cos* § +sin” 3 L+tg* 35 1+y
. . 2sin £cos £ 2tg £ 2y
sinus: sine = : = e -
cos? & +sin® % 1+ tg? £ 142
ZjednoduSeni:
(1) R(—cosa,sinz) = —R{cosz,sinx) = Substituce: y = sinx
(2) R(cosx,—sinz) = —R(cosz,sinx) = Substituce: y = cosx
(3) R(—cosz, —sinz) = Ricosz,sinx) = Substituce: y =tgr. o # 5 +Fkn
% cos’ & 1 1
cos®z = — = T = -
cos?x +sinz  l+tgla  1+y?
2ad 2 o)
. sin® x tg® x :
sin*x = —— = = — = y 5
cos?z +sinz l4+tg'z 14+y*
. tgx !
sinzcosz = E — = 4 -
1+tg°x L 42
(VD) /xm(a + bx™)Pdx, m,n,p€Q Cebysevovy substituce
: J

Umime fe§it pomoct elementarnich funkei pouze v néasledujicich tfech pifpadech:
b ) Prig

(1) p€ Z. Pak polotme m =m'ff, n=n'/t, kdem' . n" af e Z {>0.
Substituce: t = 3t
(2) (in+1)/nek p==Fkjs, k,se€Z
Substituce: t = (a + bz")*
)

, o gl e
e Tvar derivace: dz = —= (¥ —a)~~'st*~ldt.

J S (t* — @)Wtk 2o (tt — o) sto
=

nbm
= =B PRl g
(3) L L peZ, p=k/s, kiscZ

1
B

Inverze: x =

Visledek: [ 2™ (a + bz™)Pde =

Substituece: t = (ax™" + 1)

+ : Lin { )
Inverze: v = (5)" Tvar derivace: dx = —“——(t"—b)~ = ~Let*~dt

Visledek: [ 2™ (a+ bx™)Pdx = [ z™a™(az~" + b)* dz

N s ik
= [ () * 4 () e by Ao
_ _u ey

e Ea U Rt
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