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ORSERVATTT PRIVING SUBSTITUYLLLE TUI CERBASEV
M INTRGRALA BINOMA

Gahriclla KOWVASS

La emxamene 5i concursuri de matematicd, In culegeri de
probleme i revizte de speclalitate intdlnim integrale e bipul

f—'l'"-‘-—-dx { ) IM-“:' (Ocxdd)
V2V

Fle e transforod cu usuringi in integrale binome:
ap oz 'l_ B 1 - L, v
fx‘l:_:c"v'll Tax  (x30) f:{ “l:.—x"'-r".}"dr (O€adl)
Ccebdgev'?! a demconetrat, of integrals
R -Ix“tax-“-rh]"r:tr a . heR xelck, m,p,pel, ntl, D&l

numitd integrala binom¥, se reduce la Integrald din functie

rutionald numai in urmadtcarele cazuri:

T. Dacid peZ , ca substitutia »-t%, unde r esie Un multiply
copun al numltorilor rumerelor vakisnale m gi n, PUseE in [ormb
freductibili:

g =zferimal < (artIsh)Pde (1)

TT. Dac% TleE cou substitutla ax "+bh=LC %, undae = este

F

numitorul mumdrulul ratioral o Juat in form¥ ireductibild,sau un

rultiplu al acestul numRitor:

mel

= o # e an
B H_Ift'.Fl:'ll:?:;b.l P = | (2]
ri.a *
£ pafrutii Lvovicl Cehigev (1€.05.1821- 0A.12.1894)
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TII. Dach ”;}~pcz, cui pubstitutia EE—$£=E‘ Jamdde 2 esto
x

ca inainbe:
fad 1
=g —-- ST
B - %b A palesl)=f [ ¥_g) O

ar (3)

[ntegralele obtioute In urma acestor substitobii  =unt
deossenenes lntegrale Dinome.
Ohservagia 1.

Fie integrala fx’(&x“+b)Fdx pa in (*) gl fie f:I-R o functle

vationalf arbitrard.
Substibutiile Tul cebdgev (in toate celo trei caguri I,I1,TIT)
tranzform®, evident,in integrald da Functia rational® i wrmdtoarea

inteqrail,milt mai generald, decdt cea Linomiz
T={|xPlax eBIPS (x5 dx .
Dan oa axemplis

T T . L - - ax
f[J;ﬂ+t]ﬂ[1.qxﬁu-?x?ﬂ11nx1"¢4..-+31x31ﬂ

unde m, nel 1, ®=0.

Ohsarvatia 2.

gubstitutiile iuf cebdgev pot €1 ptile i in cazwul] particular
cdnd m,n,pc®. In aceste oazuri nu obisnuin =24 ne gindim la
substitutiile lui Cebdgev, probabil din cauzs: ci functia de
integrat oste rationall, isr substitutiile lul cebiisev in toate

+rntatele de analizd matematlcd apar eub titlul Mintegrare:
functillor irafionaleR.
e exanpluy

a, .r-; dw kEN, kx2, xr0
1 kxt+x i ;

{Problemsa 22781°, G.M. 2A-3,1993%]
i dup¥ despirfire Tn sumd de doufi integrale,

]
g, -f—2% gz  keN, xeIck’
x(1+xT)E

(Probloma 21036 ,G.M. 2410987
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we calouleazd imediat, olosind subetitutiao (1117 .
Mentionfm, cd solutia auterului pentru intoorals %, oe bazeazi
pe o relatie de recurantd dificilid, dedusd pe cale artiriciald.
Propunem cititoruloel s8 csleoleze in contlnuare urmitosrale
integrale de functll raticnale:

x0
[ S— ] AEN", x>l
ey
xn™-1
—= dx  nENT,x»-1
{x047}4@

nE-n
fx de  m,meENT, x>1 .

-1
Ob=ervatia 3.
Fle m,n,peR. Conziderfim integrala

J:fx"[ax"w-b:ll"dx a, hER", mel, pel, x€ IR,

care reprezinti generalizarea integralei bincme (#) de la m,n,pog
la @a,n,peR.

in urmitoarele cazuri integrala J se calculeazd direct:

a) Daca pe=N".

AplicHm formila blromiald a Luil Hewton, dupd care intéegrdsn
tersan cu termen:

& 7
fx"[a.xh-b:l F‘dx-fx"‘?_: Cp (ax™) "b“"'i-’i:g Cpal b® if-’f"'mj’f?-

avred sl
. T v, dach menis -1
unde f?ﬂ'"""‘l'l'x N m+a T+
Inx+é, daos  mepi= -1 .

b} pact Siewe,

in T efectudm substitutia ax"tb-t conform (2] cu s=1, iar
penEru 1n‘|‘.nq'rn].1 nl:'l_:’lnutﬁ apl LeBm punctul aj.

o} Dacd e

o e = i
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m
in J efectulin substltugia 2 ;E—L contorm {3) cu s=1, apoi
x

pentru integrala obfinutsd aplicin punctul a).
e exemplu, urmdToarea intedr il su cAlodlossd ou ugucingd poe
baza punctulul c)z
[—L . qax ek kN, x00

xix"il]*

(Problema 20751°,G.M. 4 /1985
(Cazul K-3 inm Matematika v Skole,1983 gl fn G.M. 16/1984, problema
nr. 20252")
Solutin publicati [(G.H. 9 /1985, pag.35R) este recursivi.
pantru & ilustra utilitatea ©Observafisi 13, propunem
elititorulei =3 walculeze urmitoarele lntegrale:

_fx"'-" T4y e, 220

_r_—:ll-_—_dx, 0
x_'-‘{x_hﬂ

f [x%ﬂﬂ:lj_-“ﬂa# x>0

e
T 11:"‘“’”* n,meN®, welk*, x71
x —

MentionZm in final, ol integralals

f}r"-."iaxiihll Tl ka0, 1,22, . 1=t1, 43,45, ¢4+

pontru care [1] ¥ formile do raecurentd . in cazul %E‘N' Sl

%{:--N‘ ,p¢ bapa Observatiei 3, pot fi calculats diract.
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HEMAKES ON
CHERYSHEV" 8 BUBRTI'TUTLONE FOR INTEGEALE OF DIFFERENTIAL BINOMIALS

ABETRACT. The well-known Chebyshev's subistitutions (1,11.111) fer
integrals of the form

g.jj!:axﬁ+bbﬁif with m,n,peQ

in analysis courses are presented in the chapter = Integration of
Irrational TFonaolLions ™.,
Im this note we use subtitutions I,II.III in case of
1) m,n,p&d, when the function appesrcing  undwes  the
integral algn ls rational ;

A' Lhe integral Jﬁfx‘ﬂax”+b1prf¢x"rdx where m,n.ped and

[ is &an arbitrary ratiomal function :

3t m,n,pcR, it peN* or ”—;J'EN' or m;]'*:-hE—N'.
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