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TRIGONOMETRIC FUNCTIONS HYPERBOLIC FUNCTIONS
. . . 1 _
sin(A + B) = sin Acos B + cos Asin B coshz = 3 (" +e ™)
1
cos(A + B) = cos Acos B — sin Asin B sinhz = B (e —e™™)
tan A 4+ tan B 1 Yy
tan(4 + B) 1 —tan Atan B o8 r= (x v )
cos> A +sin A =1 sinh™' 2 = In (x + Va2 + 1)
1 +tan® A = sec? A cosh(iA) = cos A
1+ cot? A = cosec’A sinh(7A) = isin A
1
sin Acos B = 3 (sin(A + B) + sin(A — B)) cosh? A —sinh? A =1
1
cos Acos B = 5 (cos(A+ B) + cos(A — B)) cosh(A + B) = cosh A cosh B + sinh Asinh B
1
sin Asin B = B (cos(A — B) — cos(A + B)) sinh(A + B) = sinh A cosh B + cosh A sinh B

1 1 tanh A 4 tanh B
cos C + cos D = 2 cos {2(6' + D)} Ccos [2(0 - D)} tanh(A 4+ B) = T tonh Atanh B

1
sinC' + sin D = 2sin {Q(C—&— D)} cos |=(C' — D)

T
N =

cosC —cos D = —2sin B(C + D)] sin B(C . D)}

sinC —sin D = 2 cos B(CJrD)] sin %(C’f D)

ELEMENTARY RULES FOR DIFFERENTIATION AND INTEGRATION

f )
(utv) =u'+0"  (w) = vv+u (E> = % (u(v)) = (v)v /u’v dr = uv—/uv’ dx
v v

TAYLOR’S THEOREM

1

Taylor approximation: f(@) = ppa(z) = fla)+ fl(a)(z—a)+- -+ Ef(”)(a)(x —a)”
and if [fTY(2)] < M for ¢ < x < b then |f(z) — (1:)|<M

= ST > Pn,a = (n+1)'

u(z) = (u(@,y,2),v(z,y, 2), w(z,y,2))
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y(@) dy/da 1) [ fads
xn+1
x" na" ! " (n#-1)
n+1
Inx z! z! In |z|
sinx cosT sin x —CcosT
cosT —sinz cos T sinx
tan x sec? tan x —Incosz
cosec T — cosecx cotx cosec T — In(cosec z + cot x)
secx sectanx secx In(sec z + tan x)
cot x — cosec? x cot x Insinz
sinh x cosh x sinh x coshx
cosh x sinh x cosh x sinh x
tanh x sech’z tanh x In cosh x
. 1 1 4T
sin™!z — —_— sin™' = (a > )
V1—a22 a? — 2 a
1 -1
cos” " x —_
V1—22
1 1 1 1
tan™ "z 3 -3 —tan™ " —
1+zx a’+zx a
o1 1 1 1
sinh™ z _— e sinh™" —
V1+ a2 Va? + x?
_ 1 1 4T
cosh™ z —_— cosh™ = (z > a)
2 —1 2 — q? a

CRITICAL POINTS

. 0, N2
Local maximum: 2L = 2f —( 219 < 0°f ) > 0, and

= 2l <0
ox Oy ’ 9z? Jy? Oyox Ox? :

2
P 9 9 8% f 9* 8? 8?
Local minimum: a—£ = 8—5 =0, 87567’; — (ayafx> > 0, and aTJ; > 0.

2
Saddle point: 2L = 2/ — and 2L 2L ( 0% f ) <.

dx — By dx? 9y? dyozx
2
ive: 2L — of _ ooy _ (0%F )\
Inconclusive: 7o = 7- =0 and 7574 ayoz ) =0

ITERATION METHODS
Az=b A=D-L-U T;=D Y L+U) T,=(D-L)'U
Jacobi’s Method:

Dz™ Y =p+ (L+0)z®,  2* Y =D o+ D HL+U)zW
Gauss-Seidel Method:

Dg(k+1) _ Q+ Lg(k+1) + Ug(k), g(k‘l’l) _ (D o L)71b+ (D o L)flUg(k)
SOR Method:

2D = (1= w)e® 1 wD! (b+ Lo+ 4 Ug(k))

Optimal Value of w:
2

1+4/1—p(T))°

w =



