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Generalizari ale unor probleme cu integrale
din Gazeta Matematica'

Laura Pascalau

Abstract

In this note we present the generalizations for some problems with

the integrals from the Mathematic Gazette (Romania).
2000 Mathematical Subject Classification: 97D50, 26A42.

1. Sd se arate ca dacd f,g : [—a,a] — R sunt doud functii continue, f

mmpara s g para atunci:

/ my(z) + n dx:@—km/ g(x) de, m,n,p € R.
—a P+ f(x) +/P* + [ (2) PP Jo
Solutie. Cu substitutia x = —t si notand integrala din enunt cu I, avem:
I /“ mg(t) +n dt
—ap = () +v/P? + 2(1)

Atunci succesiv obtinem:

o — / mg(z) +n dx + mg(zx) +n dx —

—ap+ flz)+ P+ f2(2) —ap— f(x) +/p*+ fA(2)
:/" (mg(z) +n)(2p +2vp* + () \ _ @/a o(2) dx . 26
—a p(2p + 2/p? + f%(x)) P Ja p’
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m/ dx+—

Observatia 1.1. Daca luam m =1, n =0, p =1 se obfine

de unde

/_21+f i(f}W ”EZ/Oag(w) dz

care este problema nr. 25933 din G. M. 12/2007, propusa de Vasile Berghea,
Avrig, Sibiu.
Observatia 1.2. Daca in aceasta problema consideram functiile continue

Flx) = 2L impari si f(r) = ——

T) = ——— impard si f(r) = ———
V1+ 22 para:s V1422
din G. M. 10/2007 propusa de Gh. Ghita, Buzau.

para, se obtine problema C:3228

/1 :
: — dx =
gsinz + V14 22+ V1 + 22 +sin’x

1
1 T 1 1
= E N S
-1 sin x sin? o VIitaz
14+ ——— /1 +

V1+a2 1+ a2

2. Sd se calculeze

3r

/2 asin®* z + Bcos? x
o B+ alsin® z + cos? 1)

de, k€ N,a, f €R.

3 3
Solutie. Cu substitutia ¢ = g —x, sin (; — t) = —cost,

3T . . N .
cos | 5 — t | = —sint si notand integrala din enunt cu I, avem:

B /327r asin®* t + Bcos?t
o B+ a(sin®*t + cos?t t)

Atunci obtinem

or /35 a(sin®* 2 4 cos? ) 4 B(sin® z + cos? z) q 37
— X = —_,
0 B4 a(sin®* z 4 cos?* 1) 2
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de unde, I = ?%T

Observatia 2.1. Daca o = =1 s1 k = 4 se obtine Problema 25792
din G. M. 5/2007 propusa de Stefan Valea, Medias:

3T

/ 2 sin®ax+ cosdx q 3
0

X=—.
1+ (sin®z + cos® x) 4

3. Sa se calculeze

/“ (a+ B)z* + ax™ + (o — )

dr, ne N, o, € R, a € R".
1 (1+2?)(x® + a2+ 1) nn @ f ¢

1
Solutie. Notand integrala ceruta cu I si facand substitutia x = n obtinem

dt.

/“ (a+0) +at" 4 (o = B)t*"
L (1+2) (e 4+t + 1)

Acum putem scrie:

“ 2a0x + 202" + 2« @ 1
21 = dx =2 dx =
[ (1+22) (2?2 + 2" + 1) " a[ T+a22

a

1
2a0 (arctga — arctg—> .
a

Observatia 3.1. Daca se alege « = 4, 3 =1, a = 2 se obtine Problema
25815 din G. M. 6/2007 propusa de Alfred Eckstein si Viorel Tudoran, Arad:

/2 522" + 4™ + 3
(1

1
dx =8 tg2 — arctg— | .
@ L 1) X (arc g2 — arc g2)

4. Calculati

nx k xX
/M de, neNn>2 a€R, a>0, a#1, mk,peR.

(p + a®)m

Solutie. Cu substitutia p + a” =t integrala devine:

1 p\"*—1 1 k m P\" k1
— 1__> L dt = (1__>_ 4O =
Ina lm< t t2 +t”+1] pnlna t nlna t"+C
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m a”® " k 1 ma™® — kp
— — . +C =
pnlna \ p + a* nlna (p+ a*)" pnlna(p + a®)"
Observatia 4.1. Pentrua =2, m =1, p=1, k= —1, se ob{ine Problema
25876 din G. M. 9/2007, propusa de Cantemir Iliescu, Curtea de Arges:

L k= C,neN, n>2
/(1+2w)n+1 e ey " "=

5. Sd se calcueze

/ z(2max + n)(mx + n)
(ma? + nx)* 4 a?

dz, m,n € R,a € (0,00).

x(2mz + n)(mz + n)
(mz? + nx)* + a?

Solutie. Integrala se scrie I = / dx, de unde, prin

t
substitutia t = ma? + nx, avem I = /— dt.
t4 + a?
Notand u = t2, obtinem
1 1 1 u 1 (mz?* + nx)?
I = 5 / m du = %arctga +C = %arctg— +C.

Observatia 5.1. Luand m =1, n = —2, a = 2 se obtine Problema 258153
din G. M. 6/2007, propusa de Marin Chirciu, Pitesti:

/ z(x —1)(z — 2) 1 (22 — 2x)?

(22 —2x)* + 4 4 2
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