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1.	 (20 points) Steffensen's method for root-finding of scalar nonlinear equations 
j(x) = 0 takes the form 

162::1. 

Prove that the method is second-order accurate and is convergent provided that 
j' (cy) f. 0 at the root j(cy) = 0 and j E C2 near the root. 

2. (.35 points) Let A E JRmxm be nonsingular. 

(a) Show that A has a unique LU factorization if and only if for each k with 
1 S k S m, the upper-left k x k block Aa,l:k is nonsingular, where L is a 
unit lower triangular matrix and U is an upper triangular matix. 

(b) Describe the basic steps in pseudo-code form for LU factorization of A. 

3. (30 points) Let TIn denote the vector space of all polynomials of degree at most n. 
Suppose now we want to find a polynomial P E TIn that interpolates a function 
j at the points Xo, Xl, ... , Xm E JR, i.e., 

p(Xj)=j(Xj), for j=O,l, ... ,m. 

(a) Under what conditions, we have the existence and uniqueness of p E TIn ? 
(Justify your answer.) 

(b) Describe one approach in pseudo-code form for	 the const~uction of inter­
polation polynomial. 

4.	 (15 points) Let Iw(J) = 101 w(x)j(x)dx with w(x) = ,;x, and consider the quadra­
ture formula Q(J) = aj(xI)' Find a and Xl in such a way that Q(J) have 
maximum degree of exactness r. 


