[ + g)du = [ fw)du + [ gtu)du.

¢ef(uydu = c ff(u)du.

f

n+1

fudv:uv ——‘fvdu. fu"du=:;|’ I

n#—1 f%=ln|ul.

fe"du=e". fue"du=(u— 1)e*.

fu"e“du =y'e" —n fu""e"du.

a* du
fadu=m, a>0,a#l1. flnudu=ulnu—u. fulnu=ln|lnu|.
Inu 1 du 1 u
n —_— 1y - - — —_— = —
fu Inudu=u" <n+1 Py 1)2>, n#—1. fa2+ " aarctan B

f du _ilnu—-a
w?—a* 20 ju+a

j» du _llna+u
' @—-u 2 la—ul

du 1

_ o + Bu
f(a+bu)(a+su)‘aﬁ—ab f

a+ bu

du 1

u a o -
J‘(a +bu)o + Pu) aP—ab [E Inja + bu| —Eln!a + Bul:]-

d
fﬁ: Inlu + i + a2 |.
u

d
7=

=Inju+Vu* —a*, wr=d%

f du in 2 2> y? f du larccosa u>a>0
———— = arcsin — a® > u? — = - .
Ja? —u? a uJu?—a* 4 u’
fsin udu = —cos u. fcos udu = sin u. ftan udu = —In|cos u|. -
f cotudu = Insin u|. f sec udu = In|sec u + tan ul.

fcsc udu = —In|csc u + cot u| = In|csc u — cot ul.
f sec’udu = tan u. J‘ cscludu = —cot u. fsec u tan udu = sec u.
fsinzu du = 3u — % sin 2u. fcoszu du = 4u + % sin 2u. ftanzu du=tanu—u

. sin"lucosu n—1p .
f sin"udu = + fsm"_ 2y du.
n n
cos" lusinu n-—1 _
fcos"u du = + f cos" 2udu.
n n

*Note: An arbitrary constant is to be added to each indefinite integral.
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e

u sin udu = sin u — u cos u.

fu" sinudu = —u"cosu + nfu"‘l cos udu.

fucosudu=cosu+usinu.

fu" cosudu=u"sinu —n fu"" sin udu.

4

fe‘"‘ sin nudu = & (a sin Zu - ;1 cos nu) f o cos nudu = e"™(a cos :m + zn sin nu)
a“+n a‘+n
_ ) sin(a + bu  sin(a — bju o
fsmausmbud PR a5 a’# b
sin(a + bju  sin(a — b)u 2, 12
fcosaucosbud = 2@+ %a—b " a’'# b2
) _cos(@+bju cosla— b 2 2
fsmaucosbudu—— %a+ b - a—b a* # b*.
f sinh udu = cosh u. f cosh udu = sinh u.

) = f0°° e uldy, t>0;

Id)=+/n; and T(n+1)=nl, if nis a positive integer.

" (n)
769= @+ fae - a) + L@ a4+ LD e—ap 4o (Taylor serie
o xh . ® ( l)n 2n+1 _ Y (_l)ann
Z‘ - sin x = Z ot cos x ";0 o
© @© o x"
(l=-x7t=3% x I—x)2=z (n + 1)x" ln(l—x)=—Zl—n-
n=0 n=0 n=
tan x = x + §x3 + &x® + &5x7 + 18%sx’ +
x2n+1
arctan x = ) (— )"
ar X, 13 g L3S L Z:o +1
csmx—x+2 3+2.4.5x A6
0 (-—l)" 2k l)k 2k+1 _ (_l)kx2f'+n
o) = ¥ i Jy(x) = Z W T =3 T Tk T 122

*Note: An arbitrary constant is to be added to each indefinite integral.
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LINEAR FIRST-ORDER EQUATIONS
A general solution to the first-order linear equation dy/dx + P(x)y = QO(x)is

300 = (0] [ wielotehae + €).  where (o) = exp( | pelae)

METHOD OF UNDETERMINED COEFFICIENTS
To find a particular solution to the constant-coefficient differential equation

ay” + by’ + cy = P,(t)e" ,
where P,,(¢) is a polynomial of degree m, use the form
Yp(t) = t5(A ™ + -+ + Ayt + Agle” ;

if r is not a root of the associated auxiliary equation, take s = 0; if r is a simple root of the associ-

ated auxiliary equation, take s = 1; and if r is a double root of the associated auxiliary equation,
take s = 2.

To find a particular solution to the differential equation
ay” + by' + ¢y = P,,(t)e™ cos Bt + Q,(t)e* sin Bt ,
where P,,(?) is a polynomial of degree m and Q,(t) is a polynomial of degree n, use the form
Wo(t) = £5(Ak + -+ + Ayt + Agle® cos Bt
+ t5(Bi* + -+ + Byt + By)e® sin Bt ,

where k is the larger of m and n. If @ + i is not a root of the associated auxiliary equation, take s =
0; if @ + iB is a root of the associated auxiliary equation, take s = 1.

VARIATION OF PARAMETERS FORMULA

If y, and y, are two linearly independent solutions to ay” + by’ + cy = 0, then a particular solution
toay” + by' + cy = gisy = vyy; + vyy,, where

1050, (g0
v,(t) = det, Uz(t) = [

and W[y;,3,](0) = y()ys(0) = yi(0)ya(0).

Wy 2]

e ——— . —



A TABLE OF LAPLACE TRANSFORMS
f@ E(s) = £{f}(s) f@ F(s) = £{f}(s)
1 _{s 1 Jr
s -F|- 20. — ==
L () ' V5
T
2. (1) F(s — a) 21. Jt 2\.5‘["2
. 1:3:5--@n—Jn
3. 1'(t) sF(s) — f(0) 22, 02 =12 00 ST
I
4. () S'F(s) — s Y(0) —s""3(0) 23 ¢, r>-—1 %ﬂ
— o D) — fleU(Q) 24, sin bt _b
5% + b?
s
5. (1) (—1)"F)(s) 25. cos bt gy
6 11 f“F )d 26. ¢ sin bt 4
°?f() 'y (H u . (s—a)2+b2
t F(s) i s—a
7. fo S)do = 27. € cos bt Py
b
8. (f*9)) F(s)G(s) 28. sinh bt e
T
e f(t)dt s
9. ft+ T) = f(2) %:T 29. cosh bt T
10 >0 “%F(s) 30. sin bt — bt cos bt il
L fit—aut—a), ax= e s 1 e
11 >0 s Lot + a)}(s) 31. tsin bt .
. g(t)u(t — a), az e g . (> + bz}z
E . 2bs?
12. u(t — a), a>0 — 32. sin bt + bt cos bt W
e*mme’“sb SZ _ b2
13. T1,,(0), 0<a<bh , 33. tcos bt E 17
14. &(t — a) a=0 e ™ 34. sin bt cosh bt — cos bt sinh bt i
. » = ) s*+ 4b*
1 g ’ 2b%s
15. e* 5k 35. sin bt sinh bt LA
n! . . 253
16. 1", n=1,2 77T 36. sinh bt — sin bt =
n! 2b%s
. et = —_— 37. - _—
17. &t", n=12 Goaft cosh bt — cos bt T
— B 2 2 __ o\
18, o — b . 38. Jybt)v> 1 L i
(s —a)is — b) by/s* + b
—b
19. qe® — be" (a— bs

(s—a)s—b)
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