MATHEMATICS DEPARTMENT K E 7/

Math330 -First Exam-
Second Semester 2018/2019
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(£9)(h) = Laabd+o0(h") @

Q1) [3 points] If f(h) = th+ h2+ O(h*) and g(h) = 2h + h3+ O(h5), estimate (fg)(0.1)
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:QZ)J)/points] Use Gauss-Seidel iteration to find (pg, ¢;) for the system below using (pg, g) = (2,0)
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Q3) [3 points] Estimate the fixed point of 9(z) = 0.52% + 1 — 0.5 using py = 1.3 with three iterations.
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‘Q4) [4 points] Consider the function f(z) = In(z — 1) + sin(z — 2) with the root p = 2.
Find, theoretically, the order of convergence and the asymptotic error constant if we used
Newton’s method to estimate this root.
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'Q5) [4 points] Consider the function g(z) = v/z + 8. Show that g(z) has a fixed point in [3, 4]
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'Q6) [4 points] Let A be a 3 x 3 matrix. Find the cost of evaluating A — A2 oo
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‘QT) [4 points] Estimate the root of f(z) = z* — 10 in the interval [1,2] using the false position method.
Find two iterations.
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‘QQ8) [4 points] Consider the function g(z) = {5(27z — ®) with the fixed point p = 3.
Find, theoretically, the order of convergence if we used the fixed point iteration to estimate p =3
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QQ) [4 points] Find the fixed points of g(z) = -———, then classify them into repulsive or attractive.
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'Q10) [6 points] Consider the function f(z) =z’ — 322+ 3z — 1 = (z — 1)® with Newton’s method.

(a) Find, theoretically, the order of convergence and asymptotic error constant of the root p =1

(b) Prove your claims in part (b), numerically, using py = 1.5 with three iterations of Newton’s method.
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Q11) yp oints| Given the system: i%’y +oaf — 1 =0

Using Newton’s method with (py, qo) = (0,1), find (p1, q1)-
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:le) Jﬁ/POints] Consider the system: 084z + 12y

16z + 3y
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(a) Use Gauss-Jordan reduction with 2-digit rounding to solve the above system.
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(b) Find the cost of part (a).
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