Matek Al / 11. gyakorlat: Integralszdmitds

Szamitsuk ki az integrélokat!

e e o [ gt
2. a) /x‘{/x?’?dx b) /ﬁdm

d) Ay

7 x

5. ) [ Vie? 8o 0de b) [ Vi6—
4. a) /emfzxdm b) /mdﬂf
5 2) /ZSin(x) —|—1cos(:f)—|-1djj b) /Wi)—&-ldx
6. a) /sin(x)cos5(:c)d:c b) /COSQ(x)dl’

a) / cos” (x)dz o) / sin? () cos® (z)da

g) / sin®(z) cos® (z)dx

c)/

22% + 24 + 623 + 422 + 2 +2

x4 + 22

c) /;dax
1+ vz +1

c) / cos* (z)dx

f)

/

sin?(z) cos* (z)dx

dx



750
\ : ‘
Aa, . r. . . . o -
! QCLLL.U‘A B Lofi.{-}apue;),-.\‘J'?[\L Sl egral o 2
o '3 4
) 7 L i .
Vi .'/" - [ Y
Ej I\y’—f__fLY‘ " " g g A ____.ﬁ-— ,Lf-;l,_.,._‘y,g‘_ Fﬁl'llf‘ly-l/{] "i'C,
L2 T = gy F VA L Y, 7 n
/ N 44y .
i s TR I ' 3 Lt !
— PD LhgmosTa s — ceth cTeitle o ['}‘-f- 7%‘-?#» o lon oy
g B . ~ _ |
{\< | . %y'?_\‘ ; (Y_\ '{\ = X u_)fs-__n».\, —\-2 Voo 7 ".'| ..J 2l ‘/\-r_'r ‘ Eigts
& | e sy Suoely ESLnaNWRETR T oy al'
A e
i :-,' ,‘,Yd . i . ” ] N 7 R "‘.\
== s .',Li',‘ L 1"){"{'/_‘_})..‘.—"("-_‘_\’”
" a 2\‘ > :Q eAE N e — 2 ~ (
\O—‘K-»——_,\( ) - B
“ \ : o )
_(mxo—yzj_ ﬁ_ss\g\:¢0+d
' B () " l‘ ,g_‘_.rg
e =239 R
b LT Y, k3 R
\ N (i 2 )
AT — —
\ ~
N (1%) A . L
o, —_ (lv—‘u’? ) Flz et /‘——?/2“ yad Ly mLyL L
3\ EAle

\ ,
© N 2 @ F.d L bty —%_\w\%”—ﬂi\wz\ ‘e

\/ { m———— X = v 2 Yy
{ el ~ )
N~ 4 A (.\/._iv
T ' \ - | | r
s bmvracx_‘ L oy eny e OOV’JQ,-
\ et b ,y r~ ‘7 -p‘
- o T —i s s
i|lf.l( 0V e 'n e y-g‘
<A \ Fll,) P\'ﬁ
* f‘ C _.:i' i | o —
Sl - y 4 2 e N
' Yoo (Y- & Fogfhoneii
o fol oL R
\\u’ .-Lb‘z.l.:\ _> py-‘-% '
y 2oy 4L
® s r J =
") ¥ Y . 2%\ ) r :‘I
(ks oy de) =5 ,F‘,H L : f g :
Y';'*cv-J e [ ;".j\.,;(

Gl Hd 7S

ol . i
—I_rb/ /){: oleselen: HH- \: %2 | | i g

_— - |
B e HlS v @ r . ™ = ) =2 L =9
-\?I 5\(7?‘?:,6'/ \\_\".‘ b oo S “(_‘,.,J_.‘_":pt}_i_\ WA =R = <
Y-ieisne! ¢ =2
f/\n i 1
A b ~ 4
(‘ V‘"@cﬂ’ft‘a‘\ r"_ L ~




,"\71 y b :_vﬂ,q /"—-'-""[*_..), ﬂ:)f‘ o= I+
T o,
J+Lx4
(Vi x> +Ux>+ ) TR @
by 2 3 | 7
",_(?,(.- ji__‘—f——_—— [ (f: 5(54)/ be34F[Y4YJ \ ( x.d Y W, 2 -b—
o h\’?‘— 1\(:)‘-]\"-"2- !
1 A (Ly32y2axd2)
T G?QV'crf&E.jg -i,éf.-{-e‘f\ve. cortaltl
o }\k,VC‘T,::'j OV "ra-;uz; &_‘,‘C}_\ALLO\ACCL, A
yhg g2 xl(yl,n{)
| \ Hi A
—Lovo\!fob VIE [OOV"""‘C’U‘"O—
(sz -\\; " E ]
mlﬁ?‘::_:'—{-—é—f;é_\j_;_ . a8 —%- 1 __..C; AD =
: - <
xz.f){l-l-ﬂ'\. X >( b
@ X (XQJQ-V& um@xfﬂ?
Y 2. (x*44)
‘t’-: N=lJ - :E
¥=4 3 !'47—‘“"")Q"L'E+CJ’ %D AO=UBA+LD =7 D= /

h43-4+0 =-4R 41D — 40

Yo =
e 1 La4thadin=d0a3SLRECEAD oy o boserall
A
Tat Sk 42 =3 ( P40 ) EvE(BAD) 4 (8) + 4 (T)
I=0
f=F
4= BED = D= %~ R i
4= R => c=H-A=73
@D, ) foy Sl | xbyalnl- g glali taer b
o ‘.?'J/ —;" ‘/, YD“—L({R - )
\\//V\—/ .
e o ox 4 ly=21, x4l + ave oo
2 A= T T A dv=3| e TC



X L, @0 X dye | B ”%_ﬁfﬂzay -
e/ = | 2 o ?‘—JJ_ | x
yaa A X N
hye,ly )
X4or ;
ial o AL Yelant &
. 1 ' . i . f_—:—q—\v\\y —14\ —-j\V\lY ‘_\ C_
Ucv'd"co OV T O o ALT® Sa) -~
yHiytal = (yead [y
2=
\)o.vc. iér—'!e\,\: -

TN —~5 o0 ks
2, 94 (ex4D) (o214,

{ = \ o ™~ ( 7 h\ r

4 ) Byt § Epto O 0 A =
- = —_— . S = - s ol ey’ N .‘ -

% \ ( ) ”‘/ bk ) (vl J\J e+

‘,{2* = 54D ) A:/{'L:"/\ ] /
! - 4 P
X 2] = ,QQ & (\@
At O=21+T
% i !
S = f‘\(- n . ,/, ’ v L
o ! Y LK L s PR N ATV b
\ _____,>—(’L’,—— r“l\j' — r]Y:\.__ Vﬂ,\ ‘:"v'_?_ ,,_L __ET— e Y :—_f_r — '—i "L-d.\ 8\. 2 !
| ){“si v . )/-L.-'-
[
T3 Polinow ostiol:
; U_292 thiy— ¥
(g Y L) = X T -AXT T <
= {3y g%
[ =25
= (=)yihy?t
’f," :__L &\“f\;
= fap =
(-%
_ (~gy- 16
— s
(G
|'i\ ¥ (,,,(-'|._FG,L '-]‘(l,f wlee
o e VES Hror=C F ' |
' "2 dy= ln yaditc
R' . &x ORI U YR
N SN : ) L/ )
, h l Fis ot e N
’ﬂ-——”-"——ciuv Fl: D__.i-_.,,_ P ,’.'*/-’—3, elye =X+ tC A
d @-a) v (451" 8 ST
f / f . 1 5
qwﬂi_—_ml_g e P‘ j’_,._-—-r-;wcjv_: jMAL dy &VL‘LCé (x=3) +C
. OX pins X*-6x+10 (Y'S\ LA
A% -
lovoloe .
we e Wods
NeVv- oo Ao
ot
. e



3 4 ly -
____f ll. e C,y (J S C‘X —
v (Q)’Q—LI‘OYJ:C\)W . O./--L»f)l Voo (x24T
e ?-___,___A;_l.,,_,_., e 8 _..:—_‘1.‘_-.-_,:. C‘I/ -
J 7{2—4/ (}v’l.t “
' Y
= ovetg (X)) T —}. % g C}Y
J \: ‘(y“_l‘, }
+ "6 = ’,(1: = -;E—:;'
/}‘ :-_-._.j.____ ‘h_ji :4— C-I; y\‘ =
o WCAQ“I yiid L xR
} A !
l | A L&, averaX L0
=ovedgx+ 7 YT T L e
' )
- ! d— ~
:, ‘.r:,“ce)‘ ”"\.’l, 4 L
c, p via
. | F - - ngf :' f —:22(:1-_”3“‘ 1\,_: S 2 ¥4+ A /j I'{
N| )\'-:(;V-lc r J \’l‘-{'i){"’\fc )(2-1,:}('1'5 }’2-}_2}4‘-1 C r
; A ,
*‘\'n()f 4;)’43\)+ | ¥
V XEidy4d
% oY+ @ % ¢, ese-
= ) - s G
—— ' A 1 L ‘
v laxfioytc
B5p w08
* . | { X
L\Q\MG‘&%&LLCJ‘EE tv-eava al’
N ¢
%) \ . { _rlf\f l: ._’-'j(u _Lc— ‘-._f(c(f\J'-J' C
?_('(%(‘(\J m{."v z v LM St \ ta
N e’ gt ~ v
PN cu ¥
_Clyd /
C'"’-—-.f-'c"-u
ax
C\\ \ . _ . ;{_ n 5 /‘, (i i W /{ . |
elc,\*l)‘\ f . ﬁ“{‘.‘y-r A C.\-Y - (:_O:‘,(‘A_}'T‘C"U‘- = e SL‘WLL’L\ .{,C :z"SU/\(\zY'-‘L""C,
-ba\w‘ v s £ J.
N
rh
‘ A
‘J\'::‘.?Y""\ /
o $ . \t
f_?“} 1 = C\y i
aoX
< C\M liyme 0 5
= Y= LOK N l
aY Y c'U
i ) ' el {5 [{
if' "\(OS(‘A\)‘ =) c‘;x = JCOSCUL\' 7_‘AU‘= (\
| o~



- R = N\ L 5 i’ - .
' Q( f‘vic‘ i . Y
‘ : N’ \ \3

7t . X\ (A
Iiveovts Cuec et
fi 1 "
\ \ " ‘llp(‘ ‘; v/f__‘;;ﬁb " .’_{: ﬂ’l"}‘
€ lagvel-es. L - D
¥ Y \ 2){
v o L ¢
Q N 4 ; f t A ﬁ'b { t p J?" OJT'I I3 ‘{1:4\«“ :i'f' \-__['fp-
5] \ ‘ \ Nod oA - + = 10 A - el = | s e T
) ‘/.’\ L_. C.I" - — (’\5"‘[ —2’ = fz__. ': . f'-\ [N — L ,3 &
N N :‘(’J -
4
! 1] \:1“’ { Jﬁ"}" 7 d A
4= 72X o ‘E_- | & =7 X?v-t -
- / 3 L. Y )
SXpt® = dy = A2itelt
|
c
llr’! \-i/—'
¥ 4 x4\ ;5"{¥{;: +C
.-{. ‘ -~ \ - e \\ a y
3 / g .
e T n - f\}) A A 'y 1’—"" !,.i.\(\"._-*—" 4'{"_:'
/ A A : 1 u~“' it g 1 =i =17 E /
SUREY ST T (DB g 1 R S =S R Ry 5
ar =1 424t Jt+4 \ 1

FEAREL I 1 i
e | Ay N 1{2 @ f a4 b il s |+ =
/ L b N R S cly
g ¢ _4 . .10 T U et - Can dy F L OUTeT f44

1 = o
pad \' A.'i :-'/- Ny, ~ )
\

O B L s Lt cﬂa o

1
<t
L=
<
£

~od 43l |E4d]+C

C}{ 13 Are
= fy'“h o fyad)
Foa (a4 134) =44 - - 2 o
(U ' o
f,s{S . ’ PRl Syad e kC

1300




\

\\.\ \/C\XIJ by.;c
1 \ [ Sl vl

—y Tf\ s \FC’C.\M'T(-"‘ e alp e asl ¢ 3

I
B —— 4
| (o) l:@ i \jrd’”h"&' A = \}5\"1'{ = st ' Ur?{ _shid = A
(o :,

C‘A 'i:
|

B i ‘,.{ ]
[c"‘r‘-’ L4 = ‘(c-\nz',' = C

g [LVAO = Vet |
SH O / —gin'd = oM i E sopd e
¢ \/IA)-(\? = f A-Sun’=

-— eyt
5
<t
oigea COLL

"!6052'& = &
{

-

Lt Veiau

—~

{ ‘}
o /

T P T
! oo dxe 1| GEDAIRS e [Tty &
j k- Sy+H O dx: 5‘-'\{. y-2x+4+3 < A
| b 2y M s

| - T 1
D c"m"‘-. c‘Ha = 19 A C\“

:ﬁ ’Y-j 2. ; - '-5"'».‘_.‘ A—{' Ld a
) [( ,,@ dy =2 [

‘_“.—l‘ \‘o ‘l. !\.' Q--—’
N e AP )C,H Ly \_{ - r* L e 3(_1/{ CH
' -4 2t A => = oAt =~ &2 Ty
. s =¥ =5 x=0sht C?"'“H: 3
1 N {f o
- S‘-f\l‘t ‘uwrnv v alolon o ?, i T1 /
1y = b ;s‘{ NW>) clat’ y
th \2—} ,5
a-lLib %
WY n o Ceriy T
Ll ST T S 1t e \’,'*.'—T
T . 2
~ Y.
e =arsa g x;*\
: __,_,——""\\ . ..l_
| T N .\nZ_',f.‘ ‘-C\A(GYL‘W%”)
\\ o ’:{r\.(‘ 'G_‘fc_-r 3 g = \S\r\\.ﬂ\fu- . -
\ Sl &
% s
£o v e Vg~ =1
=9 s PRUIVEE :
= Joveh 3 F - &) Y E2ya0 + C Sy = 4*'\45/

C\‘\ ’= J'( +.'.i\ f
h

Kn(ar‘\ﬂ ——“\ = ‘}

MXJJO

m\_:».
=
‘r-)



s | 7 g
. .l
0/ Voof 1h =y cly = ;--,{J ’ ™
| } ‘ e
J ;
it = IE
E|(\r~. g
\},‘ ) | Cj,l.\f |
. ) ) o e F [0 - — = r T
ks 2 =5 =U5AT =3 == =4 oS
MET T aT
- ) N '” red » 1‘
|t & CU
w Alw | €5 cit 'j':- i o
e -
N, \
) \ o 4
o (OS5 lLweE o C.alaat
L g -
¢ AT A (o ¥
¢ . CA®
» 1 - o
) . ' i v
NS+t - v )
. A4 cOseT
cOL
('\ .,—\’r. 4\‘. _'-

Q o X = (P BEPREVE AT
x ). O d[dA-d
\ V) - ) '
v C !‘J\ — *O.‘*Y = S[‘ni—’ o d){: :I\A'{ Cl.{
H= NV Ckﬁ

ARS

. .

p
J re e
).i (= BY
\
A ld o)

L} ll - =
- ‘)
-

gy V. L
\2 qQ - 1
Cit < L
i
4 ¢
] . )"'
" )
- | IR
~ d
T "T, .12
vl v :
Ve, 3
VA



N .
oo
L= €
- ! (’_\L "4 ...E-— :‘_..—--{l ,-lrl,;@
al 5____%_—— c,\x: X———g——r" cly = ,""\:_Td 4 - {244 '
=% Ny T gy Tt T v
e &"™y 2% +
\ \t @ -/
T SR S [V L X p 2= =
=t GrTe 7" % HMr T

}
|
I =4} ——avc.h;,{ “+C =

@t | x avctaler)ec
—\L = _ C\.V(r J
,f ‘ \ A - .f.!.i— =
@ f___/l_.._c\y—J—-;?-:T“"c‘ "j e XL ) X vw‘[.,4_-t‘5-¢l *
z ° chy +A .e_:L'E-J-"( .
= gt = = clv—-c-—
-2
A _r2 = == 4c
I 2 = jz.(-!,.MY)'cH::—-'z- (4+4) +c = _'H"+L X+
J a}?‘—-\—l{'\'/‘ g
15:40 ‘
= ED*/‘ ] | j, 4 Lelk B ?__,_ A cl_t._._..
27 A ~ ———— OX = T PR Wy
P P O e TR R
7 dt
= 1 éﬁ-— JLX ’i = - ks
‘t"\?l_ dx (wj) L e dx A+ 4%
444%
(P SEFURO R (N R TR B W DIV | L W PRI
7.7"\‘ &_}__,t de 2_ 1‘&*4 Cit z_ [V\t ya
A us _ . !
\ _'{' :
M,gg_a._. se [ AHE_ A b Ear -
N -t * X Anl & 4
cosy-tlsawx Lt LEs Ad 45Ut
X . ddb
{=%9 % -\ d‘x Tt
,,E 4 !’,1 / ’ C\Jc

(4+£2). (+ Ng 4\
£, PSS ) e

/'S
rd



" ] \ N J .
) 9 i § L Lk 4 _:L“'_—] +—n- 3 = & ——— 0% =
¥ = | —4 2 - T N B -l
Ceony 44 . d & :a_'\*" {443 Bl 6l
/AL
. - -~ y":___-
‘lx-‘-{.CqZ_;' il ,u{'l

iz gy &z ADABE-E)

o {E S e e — -
VA eF RE GO
£ 0=p4% b [E=1A
{ -__-_"- ._.}-T‘k_ => {..i.'."::@'_ﬂ' \!F/r-'“

Lt - ) v = ey bl

6', T\'ibéchamejrikus ‘-na:l‘vém:f:%f ;mv"rq-!e-\

[4
& § —Coe X
J | cumx: COS xéx:_.é.__— +c

iy P e

‘O, J. = :'\ ¥ iy "O&iy _x_ +:‘:L‘r" '\2‘»’5‘ . b

=] :'D;"" cdy = | ‘;“."—".""""_C‘x = 4 — b, oo {~+ cosky
] o L ‘2' L{ /1 f5) L)C —L'

. :
Jfosbx ehe = lf((C\( ) c\x—J(“f V)Q- b | COSZx-#—lco&ZXL A x

o,
@
F

h
i & A D oseme |
=L oy & Leoshyad dx= 20| M+zr¢gly44 cy=
T 4oy ya
)

] A } !" - 7 L .
‘osdyilicotlyt Ee'x= -3 ’ '_',_.._—-; X 4lawdn s x| <+ C

| .COL?F chf =£ r’r::gx ¢ (O8N clx =j\(r.os x\ ¥ GOSN dx =

b g3
| L 3 - 1 'G _ _’—1’4 e
sF(4-5;\,\%\.”&-cam\x-rju-m ot =j f-3t2a st b= -4 -t c
v

Y sl Nl

Lrzomd)  6e wﬂ\’

‘ | _ TP
4 = Sueny :27%;':(05)( =2 caSX U)X = Cit

J
.)r. h»( Sum ¥



-fiﬁ'w-i?BAf=-j{%4ﬁdtf

=

—
V !v*\( (‘1 SLV\\{B o5 VJ'

S
. ©
JS‘/“Q““CL"Y dy = |

\

-.ff,:c.wrc.‘: (;w,;
. ot ;
I= wmy = o= oy cosxelredd
ks '_‘L_ ts & oy A
=4-F teF T3 T X be
“ ~ |ecost
o * e
‘r’} ! SUn X ~‘o€4y et = J‘f-lo « ,"_\’,,,‘DS%"}“‘ et e dye l} , ISCthlx , + cos X o
Ly 'L
1 E/{mcosf—l'\/ cosly. s ZXO\ A sﬁnhy ; 5(/\32% )
- | == COS oWV “ D ol = — o 4
i Ko e 8 R TR T M
VAGY
fSLV\ZX P Lo )(c S@-—co& i} cos x cl){ = SCOSL{X OIX‘SCOSGX p()c
f ;_-v'—/
Cood som [Csak cos SC'WEEK"MA“J‘
3
3 + X —
Scoscx cx = g(coslx\ ey = S (L-C"i—é')'”') dx = ...
)
& l . o 9 H \ _
St >( (osx X = 5 gsuwv-cosr , sunRrosX olX =
o L X
A A 2x (4 L 3 L oha=t 2
-4 iy, Amgeskr (Afcos ?.f;;.ﬁi*.-i\%;
7 KE‘)“,.’ - 7 )ay /8 9-(.7_3 (-3) ¢
costx

sonx
y—t )
= b-H &-‘ \ \f\e/l t.j&“ C.(\‘.r'( Crf K

- (Coslﬂ\ -Q.( Caglx‘_\
= = _Gl_i’ - .
't _.(,osﬂ.‘;( = g - Q Su\/\l‘:(

5 thet -+
4 44 43 42
e (_L{_._.—L3+__‘z.+-k) L2

[ —
—~-Y0\—H-(4+%+ FELIN | A N
25’

i

4 (__ 6051"]_%__ CO;’Z\( e cosz‘ﬁx & C(ﬁl}(}_;c
I S A



G, Tevilelszom s | b
.ﬁty;\)- ﬁ\/" MOK(QY\SQO j\ .FL,L\ dx

0N
A =2
' T '{”\{ o) A J b 3 o
l‘ﬂ :
{ ) \ sose %
BB e e Newlon - Leclownie f_{(ﬂc“‘?(b\"%\ ) X;\tx\t‘i)r:‘l'&?)-»c
o X
“[red]?
%L
l N /At P N P
B L 0.3 j\_<.4._... a\)z——é'“‘!’%"?_w J
e
1 TFr)
il 1w = A+4=2
< r = | = - "O:O\
)o, ?s,\,.mr dx = L—CO-.*-JD =(~co (c
o ? \
1 2 o\ A= ol [fndx egeles
j sonx el [-cosr—] s-(—cos,:r") (-cosO\ - ¥ o
& },-;wu‘%x&%* :.r”"""f"’**
e
! k¥
7, Teedrt devilel i 79 {00 = x5
2 e 5 (50
T xEEhixd 3 =5%~5 Glotl =GR =3
xq‘_}(-ké =0
(x~3)(x+2) =0
— ~ 5is "k
J—'T‘F-lﬂ/ Y_L:-l_
3 a \
| Y
fﬁ(r% guc) =§xl-y+6 clx':}i.’s‘__iﬂg;(_z =
o =7
B Br (-3 i )_
=== 63 - = = L) =
(-3 ree)-(R- 4

(WI 19+

G\)_,_




