True/False
For each question, indicate whether the stalement is true or lalse by cireling T or I, respectively.

(v (H@A system of nonlinear equations has either no solutions, exactly one solution, or infinitely many
]

ons.
@ JE') 'I'he convergeuce rate of Newlow's Method for solving f{xz) = 0 depends on I
@ (I/@ Qe errors 1 successive ilerations of an algorithm are (07901071, 1075 1075, then the

algoFithn is exhibiting quadratic convergence,
For quesgions 4-5, consider fixed poinl iteration lor finding a point 2" such that gla™) = W
T/F) The iteration is locally convergent il {g{w*)] < 1.

0/]" Ncwtou s Method for solving f(z)

0 ig an example of lixed point jteration, with g(x) =

Multiple Choice

Instructions: For the multiple choice problems, circle exactly one of (a) - (e).

6. Which of the following stalements about Newton's method for finding a reol of a nonlmccu equation
are true?

(a

(b} Newton’s methods exhibits quadratic convergence for any initial ghiess xy.

%

The cost per ikeration of the Secant method fs greater than that of Newlon's method.

Newton's wethod is an example of a fixed point iteralion scheme.

{d)
sy ) g e
{e) None of the above, re ot ,me\

F()() ro 7. Which of the following statewents¥ire true?

‘ 3 F 1. Finding the root of a function which is nemly “Rat” around the root is a well-condittoned
) = problem, o
T— IL.

The biscction methodf Las linear convergence with coustan 1/2.

When Newion's method converges, then it converges with a guadratic convergence rate,

A\ N

F 1L Il the errors in successive iterations of an algorithm are 107 21010, then the algo-
rithm is exhibiting quadratic convergence.

(a) T only

[T only
(¢) 1T only
(d)y T and [11 only
{e)

None



8. Which of the following statements are true?

A -
F I An eigenvector corresponding to a given eigenvalue is unigue. TMﬂ&
T Scaling a matrix by a %?H-L ¢ will scale its cigenvalues by that eermtmmt. AX = )‘K
) C foaler o ) ) Sralor
/{‘ HI.  If a matrix has an eigenvalue of 0, then it is not invertible. CG’A) x ,:@)9 X

(a) Tonly
(b) 1T only
only
I and I1I only
{e) L, II and HI



Written Response
21, Nonfinear Equations; Newton's Melhod. Consider the system of equations
at =0

2ay =1

" Carry out one iteration of Newtan's Method for inding a solulion to this system, with starting value

%f:&x
ﬂ:? QK; . |

0F
75 T C0

Nawir_wetted by

X — (U, 1)7‘.

_P((_x’?) = ?{/L’B,L = o
L) = Quey-( 7o




22, Oplimization. Consider the function

1 -
B(x) = 5x7 Ax—bTx + e
where A € R"*™ ig symmetric.

(a} Whet are the critical points of ¢7?

{b} How would you classily the critical points of ¢ as maxima

(+) Potntsg b D) = o
@) =y (ATAT )=

, minima or saddle points?

= Ax —b S A B cymmetric

\!
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~
h
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PRy IXAY -L TR ve
vi(R) = 3 (ATeA)X — b

assume A s s*\[mmfn'c / +hen
VL(R)= AX - b

e (%) - A
QCritied _poinfe k™ sucl Hlet
P (RY) o > AFT-D

classify eritiead points by Hp (x%)=A

: _ N .
® A Po{H‘)'v{ dt’PIMHa ) min tm it m 07(’ X

A h%wh‘\m defimite => maximum ot .

7 A has both PostMd' . ;AMC( o )(*'
r\uaaﬂ'\\rL A ) bt U - =2

inverhble
(na A=0)
¢ A’ lr\U pne of pore
2ers grj»mm
A is S nguler cq
A = b 'Pf-xr'ﬁ)’;
y ©
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