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Midterm — Math 514 (10/17/2013)
SHOW ALL RELEVANT WORK!!!

1. (10pts) Find (1) general solution of the following difference equation
o~ Onel + 20, =0 for n21; 7
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and (2) the solution with z; = 0 and z2 = 1.
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2. (10pts) For any 2 > 1, the sequence defined recursively by @,,,1°= gl {\/1 + 2"z, — 1}
converges to In(zy + 1). Arrange this formulation in a way that avoids loss of signifi-
cance. —N
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3. (10pts) If the bisection method is used starting with the interval (2, 3], how many
steps must be taken to compute a root with absolute accuracy < 10757
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4. (10pts) Suppose that 7 is a double root of the function f, i.e., f(r) = f'(r) =0 and
f"(r) # 0. Show that if f” is continuous, then in Newton’s method we shall have
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Tpp1 — T = (Tp — T)/2 (linear convergence).




5. (10pts) Starting with (0,0,1), carry out one iteration of ﬁézwton’s method for

nonlinear system on %7
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6. (10pts) If the secant method is applied to the function f(x) = 2* — 2 with 29 = 0

and z; = 1, what is 257
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7. (10pts) Write the Lagrange and Newton interpolating polynomials for the following
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8. (10pts) For j = k — 1, k, let p;(z) be the polynomials of degree < j such that

Prove that p(z) = pr_i(z) for all x if and only if py_i(x1) = Y-
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9. (10pts) Show that if u is any function that interpolates f at zo, x1, -+, T,—1, and

if v is any function that interpolates f at xq, xs, -+, &, then the function
am = {(2a — 2)u(@) + (x — zo)v(z)} /(T0 — T0)
interpolates [ at xg, @1, -+, Tn.
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10. (10pts) Choose one of the following two problems:
(a) Starting with zo = 7, show that the following fixed point iteration

1
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converges.
(b) Prove that the sequence generated by the iteration 41 = F(z,) will converge if

|F'(z)| < X < 1 on the interval [zo — p, zo + p], where p = |F(zo) — zol/(1 — A).
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