Numerical Methods — BM20A 1502 (Spring 2026) Exam 24.9.2026

. This exam consists of five problems. Each problems is worth 20 points. Try to solve all problems.
Your solutions must include intermediate steps and explanations. You must obtain at least 50

points from the exam in order to pass the course.

You are allowed to bring a hand-written Ad-sized cheat sheet. You are allowed to write on both
sides. Mark the hand-written collection with your name and return it with the exam paper. You
are also allowed to bring a calculator. Handbooks such as MAOL are not allowed.

Problem l Consxder a ﬂoatmg—pomt system that represents numbers as ;
: x ( 1)b4 f2¢—2 : i

where b4 S {0 1} determmes the slgn and f (0 b1b0)2 Ja ‘¢'= (b3b2)2 are the bmary
. representations of the mantissa and exponent Determme and wnte in decimal form the
,smallest posmve number that can be represented usmg the above ﬂoatmg-pomt system

r_vablem 2. Let L(x) be the lmcar approxnnauon (1 3 Taylor polynonual of degree ene)
to the function f(x) = (x+ l)x2 formed at the poi ‘0. Form L(x) ‘and use L(l) to
g approximate f (). Compute ' :
~ (a) emor, :
- (® absolute error, and
(c) relauve error i
of th1s approxmlatron :

Pmblem 3 Cons1der the lmual.\;alue problem :

y’xy,

(b) Use the mldpomt method w1th two steps to solve tlns mmal value problem at x

Problem 4. The followmg four m:ranons are used to solve numencal problems o

Vb1 = k+hf(fk,)’t),
Xl =X — nf'(xt),

xk+l-f(xk): g

flw)

X
: i k+1 f’(xx) RN Rl
Here n,h > 0 Descnbc and give the mathemancal form ofthe problem that each of t.hef 3
.’; 1terauonslsdeslgnedtosolvenumencally e S i T D e e e B A
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Problem 5 Let Q,.( f ) stand for the approxlmatlon of Snmpson ] rule thh n sub-mtervals
_“tothe integral [? f(x) dx. If f is four times mffcrentnable on [a,b] the error of Sxmpson s
- rule satisfies ;y (b ¥ i 2
. / 0)da— Q..(f) oo }f‘ E) s e
'_ fforsomeée(a,b) : e R e Feruy

~ (a) Show that Slmpson s rule is exact for all polynommls of degrec at most 3.

(b) Letussetb—l a Oandn—l leeanexampleofaftmcnonfsuchthat

2(2)




