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TRIGONOMETRIC FUNCTIONS HYPERBOLIC FUNCTIONS
sin(A+ B) = sin Acos B + cos Asin B coshx = %
L . e —e
cos(A+ B) = cos Acos B —sin Asin B sinh x = 5
tanA+tan B -1
A4B)= ——CTEND h ' x = In (x & V/x2 = 1)
tan(A + B) T tan Atan B cosh™ " x = In (x X
cos’ A+sinPA=1 sinh™! x = In (x—i— X2-|-1)
1+tan’ A =sec’ A cosh(iA) = cos A
1+ cot? A = cosec’A sinh(iA) = isin A
1
sinAcosB:5(5|n(A+B ) +sin(A— B) cosh? A —sinh? A=1
1
cosAcos B = 5 <cos(A + B) + cos(A )) cosh(A + B) = cosh Acosh B + sinh Asinh B
1
smAﬂnB:E(qu B-—msA+B) sinh(A + B) = sinh Acosh B + cosh Asinh B
c+D c-D tanh A+ tanh B
D=2 — h(A+ B) =
cos C + cos cos( 5 )cos( ) ) tanh(A + B) L tanh Atanh B

sinC +sin D = 2sin <C+D> cos <C_D>
2 2
cosC —cos D = —2sin <C—£ D) sin (C;D>

sinC —sinD = 2cos (CZD> sin <C_D>

2

ELEMENTARY RULES FOR DIFFERENTIATION AND INTEGRATION

, I
(u+v) =d'+v' (uv) = d'v+u (ﬂ) = M (u(v)) = d'(v)V /u’v dx = uv—/ uv' dx
v v

TAYLOR’S THEOREM
1
Taylor approximation:  f(x) & ppa(x) = f(a) + f'(a)(x —a) +--- + mf(”)(a)(x —a)"
andif [FT Do) <M for c<x<b then |F(x)— pra(x)| < XA
- -7 TS (n+ 1)

DIFFERENTIAL OPERATORS
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TABLE OF DERIVATIVES

TABLE OF INTEGRALS

y(x) dy/dx f(x) /f(x) dx
n+1
n n—1 n X
-1
X nx X 1 (n#-1)
In x x1 x! In|x]
e* e* e* e*
sin x COoS X sin x — CoS X
CoS X —sinx COS X sin x
tan x sec? x tan x —In|cos x|
COSEC X — cosec x cot x COSEC x — In|cosec x + cot x|
sec x sec x tan x sec x In | sec x + tan x|
cot x — cosec? x cot x In|sin x|
sinh x cosh x sinh x cosh x
cosh x sinh x cosh x sinh x
tanh x sech’x tanh x In | cosh x|
1 1 X
| A
sin ~ X —_—_— sin ~—(a>x
V1—x2 a2 — x?2 a ( )
cos? ! L 1 tan~! (X>
x - - =
V1—x2 a2 + x? a a
tan~! x ; # sinh~! (i)
1+ x2 Va2 + x2 a
1 1 X
sinh™1 x —_— cosh™! (7) x> a
V1+x2 x2 — 32 a ( )
cosh™ ! x !
x2 —1
CRITICAL POINTS
Local maximum: g—g— ﬁﬂ— ﬁ 2>Oandﬁ<0
" ox Oy Ox2 Oy? Oydx Ox?2
of  of B?f B2f 2f \? & f
Local minimum: — = — =0and — — — >0and — >0
Ox Oy Ox2 Qy? <8y6x> Ox?
of of 82f 0%F 32f \°
Saddle point: — = —=0and ——-— — | =———
P Ox Oy 0x2 0y? <6y6x>
Inconclusive: of _of _ 0 and &f of of )’ =
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Ax=b A=D-L-U Tj=DYL+U)

Jacobi’s Method:
Dx!
Gauss-Seidel Meth

Dx+1) = b 4 (x4 yx(9)

SOR Method:

ITERATION METHODS
Te=(D-L)"'U

) = b+ (L + U)x),
od:

X(k+1) — Dflb 4 Dfl(L + U)X(k)

XD = (D — 1) 'b + (D — L) TUux®

x) = (1 — w)x®) + wD™? (b + Lx(k+D) 4 Ux(k)>

Optimal Value of w:
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14+4/1—p(T)°

w =



