Numerical Analysis
Quiz 5: Interpolation and Numerical Integration

Instructor: Wei-Yang Lin
June 20, 2007

Name : Student ID :

1. (50 %) Glycerin is a liquid used in the manufacturing of many products. The vis-
cosity of glycerin is a function of temperature, as the data shown in the following
table.

T| o 10 20 30 40 50
p| 1060 3.810 1.492 0.629 0.2754 0.1867

Please estimate the viscosity of glycerin at 22°C by quadratically interpolating
the data points at T} = 30, T; = 40, and 73 = 50. Compare the results to the
interpolant using 7 = 10, 75 = 20, and 75 = 30.

Answer:

w(T) = fIT] + f[T7, (T = 30) + f[Th, To, T5|(T — 30)(T" — 40)

T=22,T1=30,1T,=40, 13 =50

f[Tl] = 0.629
0.2754 — 0.629
Ty, To) = — _0.03536
f[ 1, 2] 10 — 30
Ty, To) — fIT1, T3] —0.022115 + 0.
f[T17T27T3] == f[ L 2] f[ b 3] _ 00 5+003536

Ty — Ty n 50 — 40

11(22) = 0.629-+(—0.03536) x (22—30)4-0.0013245 % (22—30) x (22—40) = 1.102608



2. (50 %) The second order Lagrange interpolating polynomial passing through

three points can be written as

(x — x2)(x — 3) s (r —x1)(x — x3) fot (x — x1)(x — 29) I,

Pule) = (1 — @) (21 — 3) (22 — 21) (22 — 3) (w3 —@1)(w3 — 22)

Using P»(z) as an approximation to f(z), the integral of f(z) is approximately

3
1

T3 h
z—/ f(x)dm/ Py(w)dz — g(]q+4fg+]@,) (1)
1
Please show all the intermediate steps in Equation (?77).

Answer:

T3 — X1
h = , Lo —T1=h ,x3—29="h

/I3 Py(x)dx

1

_ /:3 (((aj—xQ)(x—xg) e (x —x1)(x — 23) ot (:c—xl)(x—azz))f3> i

r1 — .CCQ)(Z'l — iL’g) (1'2 — 33'1)(1'2 — 1'3) (£C3 — 33'1)(1'3 — T
[ (@ =) (@ — ) (z — 21)(z — z3) (z — 1) (z — 32) .
A G = R e e e
1 "oy
= 2_h2 N (I’ + (—1‘2 — ZE3)JZ + I'Ql'g)fldw
1 "o d
+ .y . (27 + (=71 — 73)7 + 2173) fodx
+ ﬁ N (ZL'Z + (—l'l — .Z'Q)ZC + l’ll'g)fgdl'

= g(fl +4fa+ f3)



