16/ENGO04/026 INAIBO E. ISAIAH ENG382 ASSIGNMENT 2 ELECT/ELECT ENGINEERING
QUESTION 1 [20 MARKS]

If the maximum percentage absolute error is desired to be 1E-9, using the Newton-Raphson iteration method and initial guess value of 0.5, find the root
of the function given in Equation (1.1)

(@) manually, and
(b) with the aid of MATLAB.

FOX) = @705 X (4-X) -2 oo Equation (1.1)
NB: For the manual solution, use all the values given by the calculator.

Solution

A. Manual solution
F(X) = e7%5% X (4-x) -2
F’(x) = e 705 (=1) — (4-X) X 0.5 X e705% = -¢=05% X (1+0.5 X (4-x))
F’(x) = -e~%5% X (3-0.5x)
Applying the Newton-Raphson iteration method,
Xis1 = Xi— (F()/F’(x5))
using an initial guess of x =0.5,
Xir1 = 0.5— ((e7%5(0%) X (4-(0.5)) -2)/ (-e~%-5(0%) X (3-0.5(0.5)))) = 0.838890606
Xi+1=0.838890606 —((e ~0-5(0:838890606) % (4_(0.838890606))-2)/(-e ~0->(0-838890606) % (3.0 5(0.838890606)))) = 0.8849560003

Xi+1=0.8849560003—((e ~0-5(0-8849560003) X (4-(0.8849560003))-2)/(-e ~0-5(0-8849560003) (3.0 5(0.8849560003)))) = 0.885708605
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Xi+1=0.885708605—((e ~0-5(0-885708605) X (4-(0.885708605))-2)/(-e ~0-5(0-885708605) (3.0 5(0.885708605)))) = 0.885708802

Xi+1=0.885708802—( (e ~0->(0-885708802) X (4-(0.885708802))-2)/(-e ~0-5(0-885708802) (3.0,5(0.885708802)))) = 0.885708802
The absolute error is given as:

Ea =|(Xi+1- Xi) /Xi+1| X 100

Ea = |(0.838890606 - 0.5),0.838890606 | X 100 = 40.39747299

Ea = |(0.8849560003- 0.838890606) , 0.8849560003 | X 100 = 5.205388097

Ea = |(0.885708605- 0.8849560003) ,0.885708605| X 100 = 0.08497204337

Ea = |(0.885708802- 0.885708605) ,0.885708802| X 100 = 2.224207319 *10°

Ea = |(0.885708802- 0.885708802) ;0.885708802|X 100 = 0

In tabular form the results are:

i Xi+1 Ea

0 0.5 -

1 0.838890606 40.39747299

2 0.8849560003 5.205388097

3 0.885708605 0.08497204337

4 0.885708802 2.224207319 *10°
5 0.885708802 0
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B. MATLAB SOLUTION

4\ MATLAB R2018a

EDITOR PUBLISH

EE:I — % [l Find Files <o o nsert =1 jfx - D L@ [=] Run Section &?

iZ] compare ~ O GoTo = Comment S5 S )

New  Open Save Breakpoints Run Run and I%Advanoe Run and
- - ~ = Print ~ L4 Find ~ Indent =B - - Adwvance Time
FILE MNAVIGATE ECIT BREAKPOINTS RUMN
4= =p 5 = » C: » Users » BROOKSTOME SCHOOL » Documents » MATLAB
Current Felder @ | [ZA Editor - C:\Users\BROOKSTOME SCHOOL\Documents\MATLAB\ENG382assign2.m
MName « | EMG382assign2.m |+ |
ﬁ sclass1.m ~ 1 — commandwindow
‘:I sclass2.m 2 — clear
ﬂ sclass3.m =i = clc
‘j sclassd.m 4 — close all
ﬂsclassd‘l.m 5= format long O
ﬂ sclass82.m &5 — =
. vms x
:ﬂ sclass91.m 7 — F = exp(—0.5%x) * (4—x) —2
Sclass51.m = = i
ﬂ Sclass32.m : _ ;retz;f(;]“?)
ﬂ SclassG1.m
‘j el 62 10 — prettoy (B)
= s.E.:iZ?{m .
: 12 — =0.5;
ﬂ Sclass72.m o | = : i — 1:10F
#Y) Sclass81.m == 1 i =
semiloreelectrmachines.m o i 1t'e:f|:1+1:' = x4
ﬂ semiloremath.m ¥ 1s — xE£ (1) = =
sclass41.m (Script) = 16 — ® = double (subs (x— (F/P)) ) ;
: Lo 17 — ®E(i+1l) = m;
Workspace @ alf: e Ea(i+l) = abs((=xf(i+1l)-—=xFf(i)) =Ff(i+1))*100;
Name - Value 19 — if Ea(i+l)<= 1E—-9;:
20 — break
[ Ea [0,40.3975,5.2054,0.08... B
El F Ix1 sym =1 =nd
(T H 6x3 double ==
azli 5 23 — end
0 iter [0.1,2.3,4.5] 24 — H = [iter' =f' Ea']
El P IxT sym
HH x 0.2857
] «f [0.5000,0.8386,0.8850,... s 0.885708802004777 1.529252150342052-12
S om> |

Figure 1: Code for the program
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<\ MATLAB R2018a

H 4 B 09

PUBLISH

EBZI ﬁ % E? . ¢ : nser E’ _jEC - |:> L@ L.EI Run Section &?
Mew Open Save Il:i_l Compare ~ Iﬂ GoTa ~ | Comment EZE £ :5‘;; Breakpoints Run Run and I% Advance Run and
- - ~ = Print = iy Find Indent . =R - - Advance Time
FILE NAVIGATE EDIT BREAKFOINTS RUN
4= = 5 E ¥ C: ok Users » BROOESTOME SCHOOL » Documents » MATLAB

Current Folder ® @ Editor - C:A\Users\BROOKSTONE SCHOOL\Documents\MATLABVEMNG382assign2.m

Mame =
) sclass.m -~ F =
= sclassd.m
oo - e/ x4 - 2
1 sclassdl.m
ﬁ sclass82.m
ﬁ sclass%1l.m E =
ﬁ Sclass51.m
# Sclass52.m (exp (-x/2) % (x — 4)) /2 - exp(-x/2)
ﬁ Sclassgl.m
ﬁ SclassB2.m £ x N
ﬁScIass?‘I.m - exp|] - - | (x - &) - 2
ﬁ Sclass72.m A 2/
ﬁ Sclass81.m
) semiloreelectmachines.m Vi ® N
) semiloremath.m w exp| - - | (x - 4)
sclassdl.m (Script) ~ A 2/ ! x N\
—————————————————— - exp| - - |
Workspace (] 3 W P
Value
[0,40.3975,5.2054,0.08...
17 spm H =
6x3 double
3 3] 0.5 Q
[0.1.2,3.4.5] 1 0.838290606045279 40.3974729862571
Ix1 sym 2 0.884956000280852 5.20538808945905
0.8857 3 0.885708604962403 0.0849720412938465
[0.5000,0.8385,0.8850, .. 4 0.885708802004764 2.2246855836934e-05
5 0.885708802004777 1.52925215034205e-12

Figure 2: RESULTS OF CODE




