FORMULA SHEET

1. CHAPTER 2

Newton’s Method:

Pn = Pn—1 — ;/(5;;__11))7 n Z ]-

Secant Method:

— _ f(pnfl)(pnfl_pan)
Pn = Pnet = T ) G 0 22

Improved Newton’s Method:

— _ fPn=1)f" (Pn—1)
pn _pn_l f’(Pn—1)2—f(1?n—1)f”(pn71)’ n 2 1

Aitken’s A2 Method:

(Png1—pn)>

Pra oty » 8lven sequence py.

pAn =Pn—-1 —

Steffensen’s Method:

(n) _ (n—1) (" —p{""Y)? . _ (0
pon = pon - pgnfpll)_2pgnliol)+pgnfl) , S1ven po <— Po )
-1 -1 -1 -1

where pgn ) — g(pén )) and p(Qn ) — g(pgn )).

2. CHAPTER 3

Lagrange Interpolating polynomial:

Given ($07y0)7 (xla 91)7 neey (xkayk)-

_ (z—zo)(z—z1)...(z—zi—1)(x—Tig1)...(x—T})
Ll(x) - (x,y—xg)o(xi—xll)...(aci—xi,ll)(xi—xtil)...(xi—k:ck.)'

P(z) = yoLo(x) + y1L1(x) + ... + yrLi(z).

Theorem 3.3: let f € C**1[a,b] and let P(x) be the Lagrange Interpolating poly-
nomial degree k in [a, b]. Then for each = € [a, b], there exists £(z) in (a, b) such that

f(z) = P(a) + L0 (@ — ) (@ — 1)...(z — ).

Neville’s Method:
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for any 1, 5,1 # j.
Hermite Polynomial:

Given (2o,Y0), (1, Y1), -, (Tk, yx) and (zo,yg), (1, 1), -, (Tk, Yp)-
H(z) = Yo yiHile) + Si_o i Hi(w).

where H;(x) = [1 — 2(z — z;)L}(z;)|L3(z),

and LZ(LL') _ (z—z0)(z—21)...(x—2i—1)(T—Ti41)...(T—T))

(Ii71?0)(92,;7I1)...(;vl7CEi71)(Ii71’7;4,1)“.({1:7;7:12)@) :

Moreover, if f € C*"*2[a + b], then

fla) = H(z) + @2l ool £2n42) (¢) for some € € (a,b).
Cubic Spline Interpolation:
Definition:

Given a function f defined on [a,b] with a set of points a = xy, ...,z = b, a cubic
spline interpolation S for f is a function that satisfies the following conditions:

a) S(z) is a cubic polynomial, denoted S;(z), on the subinterval [z;,z;1] for
eachi=0,....k—1.

b) Si(z;) = y; and S;(xi41) = yiy1 for each i =0, ...,k — 1.
c) Si(wiy1) = Si(wig1) for each i = 0,...,k — 2.

d) Sl{/(l‘i_;,_l) = S;’Jrl(ziH) for each ¢ = 07 ciey k—2.

e) One of the choice of boundary conditions is satisfied:

(i) 8" (z0) = 0 and S”(zx) = 0 (free or natural boundary).

(i1) S'(zo) = f'(x0) and S'(zx) = f'(z1) (clamped boundary).



