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Intisari
Sampa saat ini mash banyak buku tentang Kakulus yang belum mengemukakan
penurunan rumus-rumus reduks, oleh karena itu penulis ingin membantu para dosen
Matematika dan mahasiswadadam ha pembuktian rumus-rumus integral reduks tersebut.
Pendahuluan
Penurunan rumus-rumus reduks pada buku-buku Kakulus jarang dibahas, maka

penulis ingin menurunkan rumus-rumus reduks tersebut agar para dosen Matematika dan
mahasi sva dapat memanfaatkannya.

Penurunan Rumus:

1. Buktikan:

- 1. .. n-1_. ..
Gsin " xxdx = - Zdn"' x xcosx + —Oan”ZXde
n n




= - sn""xxcosx + (n-1) ¢fin"?x xcos® x xdx
= -dn"'xxcosx + (n-1) c‘pn”ZXX(l sin? x ) xdx
Ggin"xxdx = -sdn"'xxcosx + (n-1) Gin"?xxdx - (n-1) ¢fin" x xdx
Gin"x>dx + (n- 1) ¢En"x>xdx = - dn"*xxcosx + (n-1) Ggin™?x xdx
(1+n-1)@n”x><dx = - dn"*xxcosx + (n- 1)(‘);'n 2 x xdx
negn"xxdx = -sn"*xxcosx + (n-1)¢gn"?x xdx
Terbukti bahwat
Gin" xxdx = - L gnmt x xcosx +L1(‘)§n”‘2x><dx
n n

2.

Bukti:

(‘;in”Xde = @in
= @n

— (sn n-1

= -dgn™*

= -dgn™*

"1 x xgn x xdx
" x xd(- cosx)

x)(- cosx) - ¢y cosx ><d[sin”'1 x]

x xcosx + (posx {n- 1) (dn x)"** xd(sin x)

x xcosx + (n- 1) ¢posx x€n "

X XCOSX xdx

Buktikan;

(‘j:os” X xdx

1 _ . n-1. .
Zcos™txxanx + —(pos”ZXde
n

n




Buki:

Cpos’ x xdx = (pos™ ' x xcosx xdx
= (pos™ " x xd(sn x)
= (cos™*x)(snx) - ¢sinx Xd[cos”'lx]
= cos"'xxdnx - ¢yin x ¥{n- 1) (cosx)"** xd(cosx)
= cos"'xxdnx - (n-1)¢finx xcos™? x - €n x) xdx
= cos"'xxdnx + (n- 1) gpos™?x xdn ? x xdx
= cos"'xxdnx + (n- 1) ¢pos™?x {L- cos? x ) xdx
(n- 1) gpos™2xxdx - (n- 1) ggos" x xdx

CFos’ x xdx = cos"txxanx + (n

Opos” x xdx + (n- 1) dpos” x xdx = cos" xxd@nx + (n- 1) pos™? x xdx

(1+n-12) ggos" xxdx = cos"'xxsnx + (n- 1) cpos™?x xdx
nepos"xxdx = cos™'xxdnx + (n-1) cpos" I x XX g
éng
Terbukti bahwa
by n 1 n-1 : n-1. n-2
(P08’ xxdx = —cos" x>xdnx + ——(pos’ * x xdx
n n




3. Buktikan:

(posec” x xdx = -icosec“‘zxxcotgx g -2
n-1 n-1

Crosec™ 2 x xdx

Petunjuk:

1+ cotg® x = cosec’ x

cotg® X = cosec’x - 1

Buki:

(rosec” x xdx = (posec” ? x xcosec” x xdx
= (posec™ ? x xd(- cotg x)
= (cosec™? x) (- cotgx) - - cotgx) ><d[c:0$c”'2 x]
= - cosec” *x xcotgx + (potgx x(n- 2) (cosecx)™ ** xd(cosec )
= - cosec"’x xcotgx + (n- 2) cpotgx xcosec™ *x (- cosecx xcotg x) xax
= - cosec"?x xcotgx - (n- 2) ¢posec™ ? x xcotg? x xdx

- (n-2)
= - cosec™2x xcotgx - (n- 2) (‘j)O%C”'ZXX(CO%CZX- 1) xclx
- (n-2)

Cyosec” x xdx - cosec™?x xcotgx - (n- 2) gposec” x xdx + (n- 2) posec”? x xdx

Gosec” x s + (- 2) gposec” ol = - cosec™ x cotgx + (- 2) Gpose™ x xax

(1+ n- 2) cposec” x xdx - cosec™ *x xcotg x + (n- 2) ¢posec™ ? x xdx

(n- 1) cposec"x xdx = - cosec™*x xcotgx + (n- 2) cposec™ X x XX 4 1 6
én-1g
Terbukti bahwa
Y n 1 n-2 - Y n-2
(Fosec X xdx = -—:Lcosec X Xcotgx + 1cposec X xdx
n- n-




4. Buktikan;

n-1

Cpec” X xdx = L sec"?x xtgx + n_z(‘fec“'zx><dx

n-1

tg” x

1+tg®x = sec’X
sec’x -1

Bukti:

(ec” xxdx = (pec™? x xsec” x xdx

\

= e’ x xd(tgx)
= (%c”’zx)(tgx) - dtgx)Xd[ﬁc”'zx]

= sec™ X xtgx
= sec™ % x xtgx
= sec™ % x xtgx

= sec™ % x xtgx

sec™ ? X xtg X

c‘;;ec”Xde

cgec” xxdx + (n- 2) ¢pec” x xdx
(1+n- Z)W”Xde

(n- 1) ggec" xxdx =

Aox X{n - 2) qsecx)™ ** xd[secx]
n- 2) Jgx xsec™ * x xsecx xtgx xax
2 ™2 X xtg® X xdx

”'2x><(sec2x- 1)><dx

=)

(‘yec
(‘yec

=)

(n-
(n- 2)
(n- 2)
(n- 2)

2) ¢pec” x xdx + (n- 2) gpec™ ? x xalx

sec"? x xgx + (n- 2) ¢pec” ? x xdx
sec"? x xtgx + (n- 2) ¢pec™ 2 x xdx
sec™?x xgx + (n- 2) ¢gec™ 2 x xdx

8
=

Terbukti bahwa

D0

>

=

Q I-O:

(pec” x xdx = ilsec”'ZXthx + I Cpec”? x xax
- n-




Buktikan:

(potg" x xdx = - ilcotg”‘lx - (yotg" * x xdx
n_
Petunjuk:
1+ cotg® x = cosec’ x
cotg® X = cosec’x - 1

Bukti:

(rotg" x xdx = (potg™ * x xcotg® x xdx
= (yotg™*x ><(cose(:2 X - 1) xdx
= (yotg™* x xcosec® x xdx - (yotg™ ? x xdx

= (potg™* x xd(- cotgx) - cpotg™? x xdx

- ¢potg™* x xd(cotgx) - potg™* x xdx

1 (n-2)+1 pS n-2
- ————— cot X - (yot X Xdx
(n-2)+1 g S

Crotg” x xdx

Terbukti bahwa

cpotg" x xdx = - ilcotg”'lx - (yotg" ? x xdx




Buktikan:

g9" xxdx =

Terbukti bahwa

tg°x = sec’x -1

(n-2+1

(9™ ? x xtg® x xdx
(‘jg”'ZXX(seczx-l)de
(9™ x xsec? x xdx - (§g™? x xdx
o™ 2xxd(tgx) - (39" 2 x xdx

1 (n-2)+1

tg X - (Jg"® x xdx

gg" xxdx = —n%ltg”'lx - (9™ * x xdx




Kesmpulan :

Kesmpulan :

Tdah diturunkan rumus-rumus Reduks di bawah ini.

Gin" xxdx = - L gnmt x xcosx +L1c‘§in“‘2x><dx
n n
(pos’ x xdx = L cosmixxnx + n;1(‘):os“x><dx
n n
Cposec” x xdx = -icosec”‘zxxcotgx + I Cposec™  x xdx
n-1 n-1
Cpec” X xdx = 1 sec"Zx xtgx + n_zc‘pec“‘ZXde
n-1 n-1
crotg" x xdx = - ilcotg”‘lx - (yotg" ? x xdx
n_
go" xxdx = iltg“x - (g™ * x xdx
n_

Daftar Pustaka

Susanto,Gunawan. Soal dan Penyelesaian Analisa | , edis 8. Ddta Teknik Group
Jakarta,1981.

Soemartojo,N. Kalkulus| . Karunika Jakarta, 1986.

Varberg, Purcell . Calculus, seventh edition. Prentise-Hdl,Inc, 1997.



