Necessities in Differential Equations

Note: In the following,f,g, andh are func- 1.4 Trigonometry

tions, whilea, b, c,d,a, andp are constants.

1

Algebra

1.1 Basics

o a2+ bx+ ¢ = x, —pEvb—dac W

1.2 Exponents and Exponentials

(a+Db)? = a® + 2ab+ b?
(a—b)(a+b) =a—b?

a/b _ ad
c/d — bc

(Xa)b — xab
xaxP — yath
x1=1/x

eioozo,eozl’eoozoo’

1.3 Logarithms

logy(b) = c< b=ac
In (ab) = In(a) +In (b)
In(ab) = bin (a)
In(e) =x, & =x

|n0:—00, Inl: O, InOO:OO’

cog(a) +sirf(a) =1

sin(x) 1

tanx = cosx) — cot(X)

sex = 1/CosX, cSxX = 1/ sinx
sin(—a) = —sin(a), cog—a) = coga)
sin(x) = cogx—1/2)

coga b) = coga) cogb) ¥ sin(a) sin(b)
sin(a=b) = sin(a) cog(b) & cog(a) sin(b)
25sin(@) cos(b) = sin(a—b) +sin(a-+ b)
25in(a) sin(b) = coga— b) — coga-+ b)
2 coga) cogb) = coga— b) + coga+b)

sin(0) = sin(im) = 0, siN/2) = 1,
sin(3r/2) = -1

cog0) = 1, cogm/2) = 0 = cogq311/2),
cogym =—1

1.5 Hyperbolic Functions

sinh(x) = 3 (e*—e™X)
cosh(x) = 5 (e+e7X)
sinh(0) =0, coslf0) =1

costf(x) —sint?(x) = 1



2 Calculus e (sinx)’ = cosx

Fundamental Theorem: e [cosxdx=sinx+C
X I _qj
i/ f(uydu= f(x) o (COSX) sinx
dx .
e [sinxdx= —cosx+C

Leibniz’s Theorem:
o (tanx)’ = 14 tar’x

h(x)
%(/g(x) f(u,x)du o [sed(x)dx=tanx+C
dh da ® (Inx)’ =1/x
_/ (ux)du-+ f(h(x), )dx_f<g(x)’x)d_>% o [(1/%)dx=Inx+C

° [ 2
2.1 Differentiation (arctarx)’ = 1/(1+x)

o (af+bg) =af’ +bg e [1/(1+x?)dx= arctar{x) +C

e (arcsiX) =1/v1—x2
e [1/V/1—x2dx=arcsinx)+C

e Productrulei(fg) = fd + f'g

e Chain rule:[f(g(x))]" = f'(g(x))d (x)

- 2.4 Series
2.2 Integration it
f(x+ :
o [(af+bg)dx=a[ fdx+b [ gdx o fXHY)=Fnom
¢ &=5no%

e Substitution:[ f(g(x))dg' (x)dx= [ f(x)dx
sinx = x—x3/6+x°/120...

¢ Integration by parts:

J fgdx= fg— [gf'dx cosx=1—x2/24+x4/24...

1/(1-X) =1+x+X2+x3...

(X+Y)? = Tn-o Y

2.3 Common Results
o () =adla#£-1

o [Xdx=x*"/(a+1)+C
o () =ae™

o [ePdx=eM/a+C

e (sinhx)’ = costx

e [costxdx= sinhx+C

e (cosix)’ = sinhx

e [sinhxdx= coshx+C



