Analizis 3

Filipp Zoltan gyakorlata alapjan
Készitette: Nagy Krisztian

3. gyakorlat

1. feladat:

e3% ! e3x e3%
fe3xsinx dx = f (T) sinx dx = Tsinx - fT(sinx)’dx =

e3x 1 eSx 1 eBx eBx
= —sinx — 3 f e3*cosx dx = Tsinx — —(— cosx — JT (cosx)’dx) =

3 3\ 3
e3x e3x 1
= ?sinx — g cosx — 5[ e3*sinx dx
Legyen I :== [ e3*sinx dx, ekkor
; e3* e3* 11 101 e3x( _ 1 )
= —_— _— —_—— ] == —] = — —_ )
3 Sinx — —g-cosx — 5 5 7 (sinx —zcosx

3 1
=>1=—3x(' —= ) ,cER
106’ sinx 3005x +c(x,c )

Megjegyzések:

- Tobb parcialis integralas esetén mindig ugyan azt a tagot valasszuk derivaltnak!
- Egyenletre rendezés, abban az esetben, ha exp - {sin, cos, sh, ch} els6f ok

2. feladat:

2x+1 2x+1

(ch(3x — 1))’dx =

e?**1ch(3x — 1dx = ch(3x—1) —
J |5

er+1
Legyen h(x) = Tch(Sx -1)

1 3
= h(x) — E,f e?**1sh(3x — 1) - 3dx = h(x) — Ef e?**1sh(3x — 1)dx =

2x+1 2x+1

= h(x) — ;[ sh(3x— 1) — J (sh(3x — 1))'dxl =

3 9
= h(x) — 2’““1sh,(3x -1) - —f e?**1ch(3x — 1dx =

2x+1

3 9
= Ha A = fezx“ch(Sx —1dx = A= ch(3x — 1) — 2"“sh(?)x -1) - —A

4 82x+1

3
= A==— ch(3x — 1) —E92x+13h(3x —D+clxceR)




3. feladat:
f 1—x2dx=.fl- 1—x2dx=f(x)’ 1—x2dx =
=xy1—x2%2— J. 1—x dx—x\/1—x2 f (1—x2)2 dx—
=xy1—x2%+ dx—x\/1—x2—fudx—
V1—x2
1
=xy1—x2— J. x +
w/ _x2 ,/1_x2

dx =
=>f\/1—x2dx=x 1—x2+arcsinx—f\/1—x2dx=>
xvV1l—x2 1

=>f 1 — x2%dx =T+Earcsinx+c (c ERx€E (—1,1))

\/_

4, feladat:

Adjuk meg rekurzidval az alabbi integralt:

I, = j cos"x dx (n €N)

Ip=[cos®xdx=[1ldx=x+c¢; (x,c €R)

L =fcosxdx=sinx+c(x,c€ R)

1+ cos2x X Sin2x
Izzfcoszxdxszdx=§+ 2 +c¢ (x,c €R)

2<n

I, = [ cos™ 1x cosx dx = [ cos™ 1x (sinx)'dx =

= cos™ 1x sinx — f sinx(cos™ 1x) dx =

= cos™ 1x sinx — f sinx(n — 1)cos™ ?x(—sinx)dx =
= cos™ x sinx + (n— 1) J cos™ %x sin’x dx =
=cos" x sinx + (n—1) f cos™ 2x (1 — cos?x)dx =

= cos" x sinx + (n—1) (f cos™ 2x dx — f cos™x dx)

Azaz I, = cos™ x sinx + (n — DI,_, — (n— DI, =

1 n
=1, = Ecos"‘lx sinx + Tln_z (2<neN)

Iy =x+c I, = sinx +c (x,c €R)




Helyettesitéses integralas

1-es helyettesités (ismerem f primitiv fiiggvényét)

(Fog) =F'og-g' hamostF € [f# @ azazF' =f = (Fog) =fog-g =

= [(Feg) =[feg-g=Feg=[fog-g vagy

ff(g (x)) g' (x)dx = F(g (x)) + ¢,ahol F € [ f egy olyan primitiv fiiggvény, amit ismeriink!
(geD g:]-1 f:1->NR)

5. feladat:

1
fxzsin(x3)dx = §J. 3x? sin(x?) =

gx) =x3 - g'(x) = 3x2 f(t) = sint = jf = jsin = —Cos

cosx?

1
=§(—cosx3)+c=— +c (x,c €R)

6. feladat:

x2 _1 x2 .2\ _1 x2
e xdx-2 e (x)dx—ze +c(x,c €R)

7. feladat — 1. megoldas:

resi
ea csinx

V1 — x2
7. feladat — 2. megoldas:

dx = f earesinx . (aresinx)'dx = eV 4+ ¢ (c € R,x € (-1,1))

arcsinx
e

———dx =
i
gx) =arcsinx =t |(.)

1
(arcsinx)'dx = (t)'dt > ——=dx = 1dt =

V1—x2
= ]earcslnxﬁdx =arcsinx=t J et- 1dt|t=arcsinx =et + C|t=arcsinx =
— parcsinx | (C ER x€E (—1,1))




8. feladat:

er ex
d = x:
f1+ex x f1+exe

e*=t - (e")'dx=(t)'dt - e*dx=dt
= deth:ex itt

1+t

t t+1-1 1 (1+1t)
—dt=f—dt=f1dt—f—dt=t— dt =
1+t t+1 1+t 1+t

=t—In(1+t)+c Tehat

er
— X _ x
,f1+exdx_e In(1+e*)+c (x,c eER)

9. feladat:

1+ tg?
f—l_l_fg;dx:] (xe(—%,%) :=1)

Legyentgx =t < x = arctgt — (x)'dx = (arctgt)'dt - dx =

j1+t2 1 it
e —_— _ =/ =
14+t 1+¢t2 le=tgx =:J

1
= j—dt|t=tgx =In(1+tgx)+c (xe€l,c eER)

1
1+t2

=

1+t
10. feladat:
Inx Inx 1
— dx = | —-—dx =
X X X

1
Inx =t€eR —>;dx=dt —»x=et
t _ .
= f;dt|t=lnx = fte bty itt
]te"t dt = ]t(—e‘t)’dt = —te t—etdt=—te t + J e~tdt =

1
=—tet—et+c=——e(t+D)+c=—-—e"™™(Inx+1)+c= —;(lnx +1D)+c
(x>0,ceR)



11. feladat:

f\/ 1—x2%dx =
x € (—1,1),x = sint » (x)'dx = (sint)'dt — dx = cost dt

T T
x =sint >t =arcsinx t € (_E'E) = It = arcsinx =

= f\/mcost dt |t=aresinx

Az 4j integral:

f\/ cos?t cost dt = flcostlcost dt = f cos’t dt =

felhasznalva a 4. feladatban leirt rekurzids formulat:

1+ cos2x X Sin2x
Izzfcoszxdxszdx=§+ 7 t¢

t N sin2t N t N 2sintcost N t N sintV1 — sin?t N
2 4 2 4 2 2

Beirva t helyére arcsinx —et:

arcsinx xV1 — x?
j\/l—xzdx= > + > +c(c€R,xE(—1,1))

c

Megjegyzés:

Ennél a feladatnal a 2-es helyettesitést hasznaltuk:

[ rax = [ 1) g'©dt 1y
ha 3g ™+ teljesiilnek a tanult tétel alapjan a tovabbi feltételek (g differencialhaté, kompozicio
képezhets, x = g(t) &t =91 (x) )




