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Problem 1 (20 Points)
Determine « and S, so that the polynomial

p(x)=a+ Bx
best approximate the given data
xi -2 -1 0 1 2
{xi) 0.5 0.5 2 3.5 3.5

in the Least-Square sense.

Problem 2 (20 Points)
Let f(x)= (1 -x° )2 for —1<x <1. Find a cubic polynomial that passes through the

points (-1, f(-1)), (0, f{0)), and (1, f(1)), and also the first derivative of this polynomial
equals, f (0) at x=0. |

Problem 3 (30 Points)
(a) What is the definition of a cubic spline interpolation? Give a set of boundary
conditions that can uniquely determine a cubic spline interpolation.
(b) Fit the data in table shown below with first-order (linear) spline and evaluate
the function at x = 5.

i 3 45 7 9
(xi) 25 1 25 0.5

(c) From the data in (b), construct the Lagrange Polynomial Interpolation and

evaluate the function at x = 5.



Problem 4 (30 Points)
The deformation of the axially loaded member shown below is completely defined by
the differential equation:

ou__N(x)

ox A (x) E ( x)
where uis Axial Displacement; N(x) is axial force applied; E(x) is Young’s modulus
of elasticity; and A(x) is cross-sectional area.
Determine the relative displacement of Point 4 with respect to Point B if this problem

can be easily solved by integrating the following expression:

120
dx

0 l39x2 +100x +3000
36

Ug—Ug =

(a) Employ the Composite Trapezoidal Rule of Integration to perform this
integration, using 4 = 10 in.
(b) Employ the Composite Simpson’s 1/3 Rule of Integration to perform this

integration, using 4 = 30 in.

| 120 in |




Problem 5 (20 Points)

Determine the values of the constants «,,...a;,, so that the integration rule

;[f(x)dx=ga,.f(i/3)

is exact for all polynomials of degree < 3.

BONUS (30 Points)
(a) What is major difference between the Regression and Interpolation ?
(b) What is the main advantage of the Spline interpolation scheme ?
(c) What is the main feature of the Lagrange Polynomial ?



