INTEGRATION By SLBSTITUTION

INTEGRATION  ( FIVDIG ANTIDERIVATIVES ) CAN BE A VERY TRICKY BUSIESS,
E.G.,
S e* dx

IS CONPLETELY TRIVIAL , BUT THERE IS A PRECISE SENSE 1IN WHICH
3
S e® dx

1S INPOSSIBLE

L "

cx HAS NO " ELENENTARY ANTIDERIVAT\VE

THINK OF ALL THE FUNCTIONS YOU'VE EVER SEEN
¢ POLYNOMIALS | LOGARITHAIC FURCTIONS | EXPONVENTIAL
FUNCTIONS | TRIGONONETRIC OR INVERSE TRIGONONETRIC

FUNCTIONS | ... ) AND CONBINE TIEN ( Suns,

PROPUCTS, QUONENTS | ConposITIoNS | ..- ) Avywhy

Yoo WANT FoR AS LONGE PS You wANT, you will
2

NEVER WRITE Down AN ADTIDERIVATIVE FoR €% .

EVEN WITH A HUGE TRBLE oF INTEGRALS IN FRONT oF YouU IT CAN BE TRICKY.

THERE IS P RELATIVELY SNALL TABLE wiTH 122
ENTRIES INSIDE THE FRONT AND BACK covERs

OF YoUR TEXTBoOK., THE INTEGRAL



DOES NoT APPEAR To 8E SINILAR TO ANY oF
THESE 122 ENTRIES,

HOWEVER, wiTH A FEw " TRICKS OF THE TRADE "

THIS INTEGRAL CAN BE OBMINED FRonN THE THBLE
THE NOST BASIC OF THESE TRICKS oF THE TRADE 1S

INTEGRATION _g_y SUBSTITUNTION

NnoTIVANON : HERE'S AN EASY DERIVANVE :

s 2 V4
¢ s cxzﬂ)) = Costxln)ex +1)

2 CcoS (XLO- 1)

THOOGHT OF AS AN INTEGRATION FORNULA THIS SAYS

S cos (X +1)ax J)( = SV a(zﬂ) $+ C

WITHOUT BAVING DONE THE DERVVATIVE FIRST THIS INTEGRAL nigyr No7T BE

So EASy T WwRITE ouUT.

" SUBSTITUTION 1S A LITTLE NOTATIONAL TRICK FoR NAKING IT EASY
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FIND SONETHING IV THE INTE GRAND TO

SUBSTITUNON TECHNIQUE :
CALL M THAT SINPLIFIES THE APPEARENCE

d.
OF THE INTEGRAL AND WHOSE oM = a—;“‘- dx

1S ALSO PRESENT AS A FACTOR ,

NOTE : THE TECHNIQUE wouLD HAVE FAILED Fop S co¢ cx"-n)Jx,

wHich, N FACT 15 JUST AS INPoSSIBLE #S 5 eX'dx .

EXANPLES

S seczuc!u = JnmAi-C.
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a. | fswx cosxdx = §vada - Sa'{'cla
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da = Hx3dx , LM
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NOTE : JIF A CONSTANT FACTOR 1S NISSING, INSERT 1T AND
CANCEL 1T OUTSIDE THE INTEGRAL ( CovSTANTS CAN 8F noveD
IV OR OUT of INTECGRALS ).
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THIS ONE 1S A BIT TRICKIER TO SPOT., HERE'S THE 1DEP :
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AND Now WE CAN DIVIDE OoVT
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0. S oo xdx < S f—f—‘s’;’fdx . -S e (-smoxdx )

M= cos X . 3 Ldu =
du s - S x dx “

- Iniw) +$C =
- ln )cosx) ?C

In | seex] * C
THIS 6NE 1S WORTH RENENBERING :

S4n~xdx : In |secx| + €
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