HATAROZATLAN INTEGRAL

1 Ellenorzo kérdések

Definialja a primitiv fliggvenyt.

Mi a hatérozatlan integral?

Mit nevezink integrandusnak?

irja le az alapintegralokat!

Hogyan integralunk 6sszeget/kilonbseget?
Adja meg a parcidlis integralas szabalyat.

Adja meg a helyettesitéses integralas szabalyat!

NogakowdhE

2 Példak
1. Adjuk meg a kovetkezd hatarozatlan integralokat:

a)j5 dx b)jg dx c)j% dx d)jx2 -e* dx e)jsin2 X dx

f) jcos(4x—1) dx jln X h)j

Megoldasok:

X
dx
W1+ 3x

Alapintegralok : a) IS dx=5x+c

7

4 i 4 7
b) 3\/5 = ~3% ——E~x4+c=—g- !
X _z 7 7 4X7
4
X—2 x+3
c)|——dx= d = 1——dx X=5-Injx+3/+c¢C
)jx+3 I x+3 -[ | |

Parcialisintegralas: d) _[xz ¥ dx=x*-e* —_|'2x-eX dx = x* - e —2(x-eX —Jll-eX dx):
=x2-e* —2(x-e" —e")+c=x? e —2x-e* +2e" +¢

e) [sin® x dx = [sin x-sin xdx = sin x- (~ cos ) - [ cos x- (- cos x)dx =

=—sinx~cosx+Icos2 xdx:—sinx~cosx+f(1—sin2x)dx:—sinx-cosx+x—_[sin2 X dx

VAR . 1, .
Az dlahlzott egyenletet rendezve : Ismzxdx = E(_ SinX-COSX + X)+C
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Helyettesitéses integralas: f) J' cos(4x—1)d

In? x

X
) J.\/1+3x

1
dt:g(1+3x)zdx. Valamint: t* =1+3x, vagyis: x =

X

Tehat :
J‘«/l+3

2t 2 2t 2
t+c=

=£- 2 = Lt

3 Gyakorl¢ feladatok

3.1 Integralads megoldasokkal

dx:l‘|'3ln2 x~£dx=lln3x+c
3 X 3

dx :gjx-g(H 3x)‘% dx

:-jcos (4x - 1)4dx—%sm(4x 1)+c

1

dt

dx Legyen:t=+1+3x :(1+3x) Ekkor : d—:%(1+3x)z-3, vagyis

X
2

_%ItzT_ldt=§It2dt—§jldt=

2

—5(1+ 3x)+¢

1. Végezze el a kovetkez6 integralasi feladatokat!

a) j(z#-zu%(j dx =

b)

C) _[(1+ \/7()4 ax=

d) [(Wox+1) (x—vx+1) ax=
J\/_ Ux

J- Xg+l
\/7(+1
J- 1+2X =
X1+ 2)
J—\'W—g—l
X -1
1+cos® x
J1+COSZX

ax=

J-cosx_ 3 N 1
m  ch’x a4y

201
[—26 In2+2 In|xf+c}

(: ﬂ(—mh )(+1 arsh x+ cj
T 2

(: X+%X-\/}+3x2 +§xz~\/}+§+ cj

(:éxz-\/}+x+cj
6 1
[:7)('6\/}—@4'0}
SR
53X X+ X+ ¢
2
( arctgx——+ cj

(= 3x—arch x+ ¢)

(Z%'(X-i- tg X)+ cj
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. x+cos’ x -~

) | T = (= tg x+In|x+ )

k) J.x’-sinxa’x: (= (6.x— X°)- cos x+ (3.2 — 6)-sin x+ ¢
) [x-5%x= ( In5 In5 j

m) J (2 +3x-1)- eax= = (¥ +x-2)-+¢)
n) Jx— -log, x dx=

4 4
( (X:‘rl) -log, —%-(%——)(3+3X2 4X+In|)¢]+cJ

0) _[In (2 +1) ax= (= x- (¢ +1)-2-(x-artg 0+ ¢)
p) _[ X-arctg x ax= ( % (2 - arctg x+ arctg x— x)+ c]
Q) .[ex~sinxd)(: [:%X (sin x—cos x)+ CJ
r Jsinx-chxdx: ( % (sin x-sh x—cos x- chx)+c)
s) _[ (5x—4) dx= (:% (5x—4)7+cj
t) Jcos(7x+2) dx = (:% in(7x+2)+ c)

1 1
U) J.m ax= (:g h(3X+l)+C)
v) _[thS ax = (z%-thf’ X+C
w) '[57—1 ax= (:g-s ()8—1)4 +cj
X) _[(x+1)-\/)3+2x—3 dx= (:% (2 +2x-3) +c)
y) InZX (z%-ln3x+ cj

2 _

2) J.xz Xx+9 = (zln‘xz—x+9‘+c)
aa) J)F+ ax= (:%-In‘xsﬂhcj

1 x
bb).[: :X (:In‘e +)<1+ c)
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cc) _[ tg x dx=

dd) j

ax=
x-In x

ee) _[X~ e ¥ dx=

ctg® x
) -[sinz X o=

99) .[ZC“X -sh x dx=

arcsin® X

hh)J' J—
i) j\/w +4x+5 dx=

ii) _[\/8—2)(—)(20’)(:
kK) J.«/XZ—ZX—l dx=

X
Il — dx=
) J.\/1—2)(—)(2 ~
X

mm) |—— ax=
x+1

1
™ | 7o =

00) .[ X =

X+2

Dp )J 3x+1 =
4)(2 12x+9

(= ~Injcos X+ ¢)
(=Infin X+ ¢)

1 . 4
=——-Clg" X+ ¢
[ 5 )
Zchx
= +C
( In2 ]

1 .,
=—-arcsin” x+ ¢

(:2)(;1- 4)(2+4X+5+arsh2X+1+cj
=(x+1)-V8-2x— X +9-arcsinX;1+c
( 3

x-1 x-1
= _-. )(2—2x—1—arch—+cj
( V2 J2
(:%5-«/1—2)(—)(2 +2-arcsinx%21+ cj

X X
(_?—7+ x—In|x+ (,‘J

+In[x+ 2|+ c]
2
=—=———+>In2x-3+ cj

=£+|n|)¢_%.|n|zx_q_%.|n|zx+14+cj

=§-In\/?—]4+c]

X =2
X -1
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3 3
tt) j\/}_ ax= (:§+\/47+\/}+%-In‘\/7—l‘+c}
uU)Jiz_Xéjl ax = (: Ine;l_%_’_cj
9x 1 (2"—arth2*)+c, ha x<0
vv)_[—d)(: =1 In2
2)(_ l
27 -1 ﬁ(2 —arcth2)+c, ha x>0
n

2—C0S X

Ww) Iﬂd)h { ! +— In

X
arctg =~
xx).[ 1 ax= :tgi(_ﬁ.
sin x- (cos x+ 2) 2

3.2 Alapintegréalok

1. Szamitsa ki a kdvetkezd integralokat!

a) j L 2cosx-—2 020 8 Lo
\/_ cos? x X 32

2
COS~ X—C0S2Xx
b) [tg®x+ 5 ax
2C0S8° X

f 5cos2 x
sin X+ Ccos X

%/7—4)(5+)f’

9
dy | - +3sin x+———+5ax
X sin® x

3.3 Helyettesitéses integralas

1. A helyettesitéses integralas mddszerével hatdrozza meg az alabbi integralokat!

a) [5cos(4x+7)— 3 ax

9x+6

3 1
b) [ s+ (o ox
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3 2

5X+6 4 x-9
- +5 ax
cos?(7x+6) 4x+3

+6-€

3.3 Integralas gyakorlasa

1. Hatarozza meg az alabbi integralokat!
a) | (sinx?adx
b) [ (3x+5)-sinxax
c) | X (5x+8)adx
d) [ xe*ax
e) j(3x2 +3)sinxa’x
f) [ -Inxax
9) |Inxdx
h) [2e*-cos xdx

i) [5sin x-cos.xax



