16/ENGO04/026/INAIBO E. ISAIAH ENG382 ASSIGNMENT 3 ELECT/ELECT ENGINEERING
Question 1 [20 Marks]

If the model of a system having thermocouples measuring temperatures, T (°C), at its different points is given by the set of expressions in Equation (1),
estimate the values of the temperatures using:

2T1 — T2 + T3 + 2T4 + T5 — 3T6 = 20
{ T1+4+3T2—3T3—T4+2T5+T6 = —15 }

5T1+ 272 — T3 — T4 + 2T5 + T6 = —3
{—3T1—T2+2T3+3T4+T5+3T6=16 |
AT1 + 3T2 + T3 — 6T4 — 3T5 — 2T6 = —27

( T1+T2-2T3+T4+3T5-T6=4 ]

................. Equation (1)

(a) Gauss elimination method manually (with the aid of calculator),
(b) Gauss elimination method with the aid of Microsoft Excel,

(c) Gauss elimination method with the aid of MATLAB,

(d) matrix inverse method with the aid of Microsoft Excel, and

(e) matrix inverse method with the aid of MATLAB.

Solution

A. Solution Gauss elimination method manually (with the aid of calculator)
T1+T2—-2T3+T4+3T5—-T6=4
2T1—=T2+ T3+ 2T4+T5—-3T6 =20
T1+3T2—-3T3—-T4+2T5+T6 = —15
5T1+2T2—-T3—-T4+2T5+T6 = -3
—3T1 -T2+ 2T3+3T4+T5+3T6 =16
AT1+ 3T2+ T3 —6T4 —3T5— 2T6 = —27

................. Equation (1)

The matrix forms of Equation 1 are as follows:
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[ 11—-213-1 1Tl 1 4
2—1121-3 ||T2 20
13—-3—-121 (|T3|_[-15
52—1—121 llT4] | -3
—-3-12313 ||T5 16

'431—-6—-3-—2Ted  L-27

By subtracting the product of the first pivot element of each column of row one and the pivot factor of each row from each element of rows 2 to 6, we
get the following:

pivot factor
2
11-213 —1qTy 4 f12=(-3)=2
0 —350—-5-1]|T2 12 f13:(1):1
02-1-2-12|13]_[-19 1
0-39-6-136\T4| " |-23]| f14=(3)=5
02 -4 610 o|[rs| |28 ;
0-19 —10 —15 2ll7el 1 43l|{f15=(=3) = -3

4

| 1= ()=

By subtracting the product of the second pivot element of each column of row two and the pivot factor of each row from each element of rows 3 to 6,
we get the following:

11 -2 1 3 —17 ] X N
0 -350-5-1|[T] -4—f23:(__3):_5
7 13 4 ||T2 12 °
00 - —-2-= 2 N
00 4-6-87|0a=| 2 4= 5) =1

7 0 T4 |-35 (2 _ 2
2 20 2 25 =(=)=-=2
00 =3 635 =375 36 4 (—2 )
0 0 Z _10 -2 7|76 —471| f26 = (5) =3

By subtracting the product of the third pivot element of each column of row three and the pivot factor of each row from each element of rows 4 to 6,
we get the following:
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1 1 -2 1 3

we get the following:

_1—
0 -3 50 —5 —1
00 I -2 -=

T2
T3
T4
TS5

_Tl_

LT 6

230

ENG382 ASSIGNMENT 3

pivot factor
4 12
f34=(55) =%

_(_5) o 2
35= (-5 -
(5o

__f36_<7/3)_7 |

ELECT/ELECT ENGINEERING

By subtracting the product of the fourth pivot element of each column of row four and the pivot factor of each row from each element of rows 5 to 6,

_Tl_

LT6-

T2
T3
T4
TS5

pivot factor

= 19
RRERE

_26 13
f46 = <—_> =3

By subtracting the product of the fourth pivot element of each column of row fifth and the pivot factor of each row from each element of rows 6, we

get the following:

1 -2 13

1
0
0
0
0
|0

3 3
3

—1 7

w

7
29

_Tl_

LT 64

T2
T3
T4
T5

213

pivot factor

5 5
— ) = —_
f56‘<%)‘w
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213 213
Hence, —— T6 =—
19 19

T6=-1

-11

215+ 276 = —
9 3 9

T5 = (5= — 2 (-1)/(3)) =2

~ P14+ 2154+ 816 = 22
7 7 7 7

113

TA= (-2 - C@ -2 (D)/(-)) =4
C)T3+(=2)T4+ (= D)T5+ ()T6=-11

T3 = ((-11- ((-2)(@) + (=) + O(D)(5)) =3
-3T2+5T3+ (0)T4- 5T5-T6=12

T2 = ((12- (5(3) + (0)(4) - 5(2) - (-1))/-3) = -2
T1+T2-2T3+T4+3T5-T6=4

T1=((4-((-2)-23)+ @ +3(2) - (1)) =1

Therefore, the solution of the sets of equations in matrix form is:

_T1_

T2
T3
T4
T5

LT 6-

II | 1
'I_‘N-POJND—I‘

ELECT/ELECT ENGINEERING
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B. Solution using Gauss elimination method with the aid of Microsoft Excel

ELECT/ELECT ENGINEERING

{ Tn \ | = = - = TBEMGO02EENG382ASSIGMN 3. docx - Microsoft Excel

:ﬁ/’ Home Insert Page Layout Drata Review Add-Ins PDF Team

ft z @ @ @ Lj @ ﬁ @ m ~3 Defir-w MName - f:ﬂd Trace Precedents @ Show FOFIIII-.JLES j Ij ¢

£ Use in Formula EC’; Trace Dependents ‘® Error Checking - =

Insert AutoSum Recently Financial Logical Text Date & Lookup & Math More Mame i - Watch Caleculation (

Function - Used = - Time ~ Reference = & Trig = Functions ~ || Manager B Create from Selection ;ff. Remave Arrows ~ '& Evaluate Formula | window || Options ~ LL‘E]
Function Library Defined Mames Formula Auditing Calcul:
| K5 -
A C D E F G H |

1 SOLUTION USING GAUSS ELIMINATION METHOD

2 A T B

3 (1 1 -2 1 3 -1 T1 4
4 |2 -1 1 2 1 -3 T2 20
5|1 3 -3 -1 2 1 T3 -15

6 |5 2 -1 -1 2 1 T4 -3

7 |-3 -1 2 3 1 3 TS5 16

g8 |4 3 1 -6 -3 -2 Te -27

9
10 A T B FACTOR
11 =A3 =B3 =C3 =D3 =E3 =F3 T1 =H3
12 =A4-5112*A53  =B4-5112*B53 =C4-3112*C53 =D4-5112*D53 =EA-5I112*ES3 =FA-5I112*F53 T2 =HA-3112*H53 =A4{SAS3
13 |=A5-5113*A53 |=B5-5113*B53 =C5-5113*C53 =D5-5113*D53 =E5-S5113*ES3 =F5-SI13*F53 T3 =H5-5113*H53 =A5/SAS3
14 |=A6-5114*A53 | =B6-5114*B53 =C6-5114*C53 =D6-5114*D53 =E6-5114*ES3 =F6-5114*F53 T4 =H6-5114*H53 =AG/SAS3
15 |=A7-5115%A53 =B7-SI15%BS3 =C7-5115%C53 =D7-3115*D53 =E7-SI15*ES3 =F7-5115%F53 T5 =H7-5115%H53 =AT/SAS3
16 |=AB-5116*A53 |=B8-5116*B53 =C8-5116*C53 =D8-5116*D53 =E8-S116*ES3 =FB8-5I116*F53 T6 =HS-5116*H53 =AB/SAS3
17
18 A T B FACTOR
19 =A11 =B11 =C11 =011 =E11 =F11 T1 =H11
20 |=5A4-5112*A53 =B4-S112%*BS3 =C12-5120%C53  =D12-5120*D53 =E12-SI20%ES3  =F12-5120%F53 T2 =H12-5120%H53
21 |=5A5-5113*A53 |=B13-5121*B512 =C13-5121*C512 =D13-5121*D512 =E13-5I121*E512 =F13-5121*F512 T3 =H13-5121*H512 =5B13/5B512
22 =SAG-5114*A53 =B14-5122*B512 =C14-5122*C512 =D14-5122*D512 =E14-3122*E512 =F14-5122*F512 T4 =H14-5122*H512 =5B14/3B512
23 |=SA7-5115*A53 =B15-5123*B512 =C15-5123*C512 =D15-5123*D512 =E15-5I123*E512 =F15-5123*F512 T5 =H15-5123*H512 =5B15/5B512
24 |=SA8-5116%A53 =B16-5124*B512 =C16-5124*C512 =D16-5124*D512 =E16-5124*E512 =F16-5124*F512 T6 =H16-5124*H512 =5B16/5B512

&
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
44
45
46
a7

48

49
50
51

=A11
=5A4-5112%A53
=SA5-5113%A53
=SA6-5114% 453
=5A7-5115*A53
=5A8-S116*A53

=A28
=5A4-5112%A53
=5A5-5113*A53
SAG-S114*A53
=SA7-SI15*A53
=SAR-SI16=AS3

=A36
=SA4-5112*A53
=SA5-S113*AS3
=SAG-SI14*AS3
=SAT-S5115*A53
=SAB-SI16%AS3

M4 4 » H | Sheetl

=B11
=B4-3112*B53

=5B13-3121*B512
=5B14-35122*B512
=5B15-5123*B512
=5B16-5124*BS12

=B28
=B4-5112*B53

=B13-3S121*B512
B14-5122*B312
=B15-5123*B&12
=B16-5124*BS12

=B36
=B4-5112*B53

=B13-$121*BS12
=B14-3122*B512
=B15-5123*BS12
=B16-$124*BS12

Sheat2

Sheet3

ENG382 ASSIGNMENT 3

=C11
=C4-3112%C53

=C13-3121*C512
=C22-3131*C521
=C23-5132*C5821
=C24-5133*C3821

=C28
=C4-3112*C53

=C13-5121*C512
=C22-5131*C521
=C23-S132*C5821
=C24-5133*CS21

=C36
=C4A-5112%CS3

=C13-3121*C512
=C22-5131*C521
=C23-5132%C521
=C24-$133*CS21

=D11
=D4-5112*D53

=D13-5121*D312
=D22-5131*D521
=D23-5132*D521
=D24-5133*DS21

=D28
=D4-5112*D53

=D13-5121*D512
=D22-5131*D521
=D32-5140*DS31
=D33-5141*DS31

=D36
=D4-S5112*DS3

=D13-S121*DS12
=D22-8131*D%21
=D32-5140*DS31
=D33-5141*D%31

=E11
—E4-S5112*E53

=E13-SI121*ES12
=E22-5I131*ES21
=E23-S132*ES21
=E24-S133*ES21

—E28
=E4-5112*E53

=E13-SI121*ES12
=E22-S131*ES21
=E32-SI40*ES31
=E33-S141*ES31

=E36
=E4-SI112*ES3

=E13-SI21*ES12
=E22-S131%ES21
=E32-S140*ES31
=E41-$149%ES40

=F11
=F4-5112*F53

=F13-3121*F512
=F22-3131*F521
=F23-S132*F521
=F24-S133*F521

=F28
=F4-5112*F53

=F13-3SI121*F512
=F22-3131*F521
=F32-S140*FS$31
=F33-S141*F$31

=F36
=F4-5112*F53

=F13-S$121*F$12
=F22-3131*F$21
=F32-5140*FS31
=FA41-$149%F$40

T

T1
T2
T3
T4
T5
TG

T

T1
T2
T3
T4
T5
TG

T

T1
T2
T3
T4
TS5
TG

ELECT/ELECT ENGINEERING

B

=H11
=HA4-3112*H53
=H13-3121*H512
=H22-3131*H521
=H23-5132*H521
=H24-5133*HS21

B

=H23
=H4-3112*H53
=H13-35121*H512
=H22-5131*H521
=H32-S140*HS31
=H323-S141*HS31

B

=H36
=H4-S112*H53
=H13-S121*HS12
=H22-S131*HS21
=H32-5140*H531
=H41-S149*HS$40

FACTOR

=C22/5C521
=C23/5C521
=C24/SC%21

FACTOR

=D32/D31
=D33/D31

FACTOR

=E41,/E40

Ready

AAMSWERS T

TL =(HA4A9- (B44*KA4S54+Ca44* K46+ D44+ *Ka47+E44*Ka48+F44*Ka49))/Aa4
T =(HA4A5-(CA45* K46+ D45* K4 7+E45*K48+F45+*K49)),/B45
T™= =(HA46-(DA6* KA 7+E46* K48+F46*K49))/Ca6
Ta =(HaA7-(E4A7*Ka8+Fa47*Ka49))/ Da7
TS =(H4AS-F48*K49)/E48
TG =H439/F49
m T

FIE==lI===n]

1O C—a——————

FIGURE B1: FORMULAE FOR THE SOLUTION
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ELECT/ELECT ENGINEERING

IZEE'-!\". = =y -~ D, T16EMNGOA026EMNG322A55IGM3.docy
;‘E"‘; Home Insert Page Layout Formulas Crata Rewview Wiewsr Add-lns PDF Team
f S B E@A8E @ @ i iopstutines

A Use in Formula
Insert AutosSum Recently Financial Logical Text Drate & Lookup S Path PMore Mame
Function - Used = = - - Time = Reference = & Trig = Functions = Manager BB Create from Selection
Function Library Defined Mames
| K17 -~ (- s |
A B c [ E F = H | i |
1 SOLUTION USING GAUSS ELIMINATION METHOD
2 A T B
3 1 1 -2 1 3 -1 T1 4
1 2 -1 1 2 1 -3 T2 20
5 1 3 -3 -1 2 1 T3 -15
6 5 2 -1 -1 2 1 T4 -3
F -3 -1 2 3 1 2 TS 16
a8 4 3 1 -6 -3 -2 T6 -27
9
10 A T B FACTOR
11 1 1 -2 1 3 -1 T1 4
12 o -3 5 o -5 -1 T2 12 2
12 o 2 -1 -2 -1 2 T3 -19 1
14 o -3 b= -6 -13 5 T4 -23 5
15 o 2 e & 10 o TS 28 -3
16 o -1 b= -10 -15 2 TE -3 4
17 [
18 A T B FACTOR
19 1 1 -2 1 3 -1 T1 4
20 o -3 5 o -5 -1 T2 12
21 o o 2.333333333 -2 -4.333333333 1.333333333 T3 -11 -0.666666667
22 o o 4 -& -2 7 T4 -35 1
23 o o -0.6666606667 =1 G.666666667F -0.666666667 TS5 36 -0.65066066667
24 o o F.333333333 -1 -13.33333333 2.333333333 To6 -4F  0D.3233333333
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27 A T B FACTOR

28 1 1 -2 1 3 -1 T1 4

29 o -3 5 0 -5 -1 T2 12

30 0 0O 2.333333333 -2 -4.,333333333  1.333333333 T3 -11

31 o o0 0 -2.571428571 -0.571428571 4.714285714 T4 -16.14285714 1.714285714

3z 0 o0 0 5.428571429 5.428571429 -0.285714286 T5 32.85714286 -0.285714286

33 0 o0 0 -3.714285714 0.285714286 -1.857142857 T6 -12.42857143 3.142857143

34

35 A T B FACTOR

36 1 1 -2 1 3 -1 T1 4

37 o -3 5 0 -5 -1 T2 12

38 0 0O 2.333333333 -2 -4.333333333  1.333333333 T3 -11

39 o 0 0 -2.571428571 -0.571428571 4.714285714 T4 -16.14285714

40 o 0 0 0 4.222222222 9.666666667 TS -1.222222222 -2.111111111

a1 o 0 0 0 1.111111111 -8.666666667 T6 10.38888889 1.444444444

42

43 A T B FACTOR ANSWERS T
44 1 1 -2 1 3 -1 T1 4 T1 1
45 o -3 5 -5 -1 T2 12 T2 -2
a6 0 0 2.333333333 -2 -4.333333333  1.333333333 T3 -11 T3 3
a7 o 0 0 -2.571428571 -0.571428571 4.714285714 T4 -16.14285714 T4 4
48 o 0 0 0 4.222222222 9.666666667 TS -1.222222222 T5 2
49 0 o0 0 0 0 -11.21052632 T6 11.21052632 0.263157395 T6 -1
50

M4 4 » M| Sheetl ~ Sheet? - Sheet3 %1 1]
Ready

FIGURE B2: RESULTS OF THE EXCEL FORMULAE
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C. Solution using Gauss elimination method with the aid of MATLAB
4\ MATLAB R2012a

HOME APPS PUBLISH

EDZI ﬁ E IEFind . -Q'Zl ' e E: fx |:> L@ L%|Ftun5=ctiun &}\"

=| Compare - GoTo = Comment 24 “e 3
Mew Open Save = - E'H] ‘{E 48l Breakpointz Run Run and I%Adganm Run and
- - v (=i Print v | Find = Indent =B - - Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUM
4 = H = v C: v Users » BROOKSTOME SCHOOL » Documents » MATLAE
Current Folder (G B2 Editor - C\Users\BROOKSTOME SCHOOL\Documents\ MATLAB\ENG382assign3C.m
Mame = [ EMG382assign2.m | sclass10.m [ sclass111.m | EMG382assign3C.m | EMG382assign3E.m [ + |
5 16eng06065.m ~ 3= commandwindow
%) ASSIGNMENT.m 2 - clear
#) EEE235Graph.m 3 - cle
%) ENG382assign2.m 2= close all
l‘~|_'| EMG382assign3.asv 5 — format short o
ﬁ EMG382assign3.m 6 — A=1011 -2 1 3 -1
*'] ENG382assign3C.m . 5 1 1 3 1 _a3
,‘, -
j EMG382assign3d.m
7 _ g -5 -1 2 1
jENG3E.2355|gn3E.m 9 5 2 1 -1 2 1
#5) ENG 381 Assign 1 question 2.m
ﬂ Exl.m 10 -3 -1 2 3 1 3
ﬂ Ex2.m 13 4 3 1 -8 -3 =2]1:
HH Ex2.mat 12 — A= [a(1,1), B(1,2), B(1,3), B(1,4), B(1,3) R(1,8)
) Ex3.m 13 ARiZ2,1), R(2,2), R(2,3),R(2,4), R(Z,5) A(Z,8)
‘jEx3|saiah.m 14 R(3,1), R(3,2), R(3,3) R(3,49), R(3,5) R(3,8)
) Ex3lsaiahassignment.m o 15 4,1y, R(4,2), R(4,3) R(4,4), R(4,3) R(4,86)
= 1a B(5,1), R(5,2), R(5,3) R(5,4), R(5,5) RI(E,8)
Details s
17 hie,1), Ri6,2), R(B,3) RH(6,4), B(E,3) Ri(B,8)]
Workspace @ 18 — B =[4
Mame « Value 13 <0
A 6t doubl Al 2 s
double
21 -3
B [4:20:-15;-3;16;-27] . 16
C Gxf double
D [4:12:-19:-23:28:-43] 23 —27s
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) 16eng06065.m Al 25-  B=IB(LIL

) ASSIGNMENT.m 26 B(2,1)

'] EEE235Graph.m 27 B(3,1)

) ENG382assign2.m 28 Bi4,1)

|:] EMG382assign3.asv 29 B(5,1)

) ENG382assign3.m a0 B(6,111

) ENG382assign3C.m -

) ENG382assign3d.m -

] ENG382assign3E.m - £125 B(2,1) /A1, 1)

:j ENG 381 Assign 1 question 2.m o | £130 A(3.1)/A(1.1)

‘ﬂglm 35 — £14= B(4,1)/B(1,1)

T Bezmat 36 — £15= A(5,1)/A(1,1)

) Bam 37 - £16= BA(6,1)/A(1,1)

) Ex3lsaiah.m 2

) Bc3lsaiahassignment.m o | 39- C = [&{1,1), B(1,2), B(1,3), B{l,4), A(1,5) A(1,8)

— 40 n(2,1)-f13%h(1,1), L(2,2)-£12*h(1,2), A(2,3)-£12%k(1,3),A(2,4)-£12*A(1,4), B(2,5)-f12*R(1,5), L(2,6)-£12*L(1, &)
Detaily ~ 41 B(3,1)-f13*R(1,1), B(3,2)-£13*R(1,2), B(3,3)-£13*k(1,3),A(3,4)-£13%A(1,4), B(3,5)-f13*R(1,5), B(3,6)-£13*L(1, &)
Workspace || 42 B(4,1)-f14*A (1,1}, A(4,2)-£14*A(1,2), B(4,3)-F£14*A(1,3),A(4,4)-£14*A(1,4), B(4,5)-f14*A(1,5), B(4,6)-F14*A(1,6)
Narme ~ Value 43 L(5,1)-£f15%A(1,1), A(5,2)-£15*A(1,2), A(5,3)-£15%A(1,3),A(5,4)-£15%A(1,4), A(5,5)-£15%A(1,5), A(5,6)-£15*A(1,&)

44 n(6,1)-f16%A(1,1), A(6,2)-Ff16*A(1,2), A(6,3)-f16%A(1,3),A(6,4)-F16%A(1,4), B(6,5)-f16%A(1,5), A(6,6)-F16*A(1, &)
45 1
:_-I 16eng0B065.m ~ = D= [B(1,1)
49 B(3,1)-f13*B (1,1

) ENG382assign2.m o BE& 1:_ﬂ&kBE1 1:

| | ENG382assign3.asv " "

#) ENG382assign3.m = B(3,1)-T15*B(1,1)

) ENG382assign3C.m = B(8,1)-T16"E(1,1)]

] ENG382assign3d.m 3

) ENG382assign3E.m 54

#) ENG 381 Assign 1 question 2.m 55 — £23= C(3,2)/C(2,2)

) Bclom 56 — £24= C(4,2)/C(2,2)

) Ex2m 57 — £25= C(5,2)/C(2,2)

H Bx2.mat 58 — £f26= C(8,2)/C(2,2)

ﬂEx}m 59

) Ex3lsaiah.m &0 — E = [C(1,1), C{(1,2), C(1,3), C(1,4), C(1,5) C(1,&)

QEKNSEiEhESSigﬂmEHtm v a1 c(z,1), c(2,2), ©(2,3), C(2,4), C(2,5) C(2,8)

Details ~ a2 ci(3,1), C(3,2)-f23*C(2,2), C(3,3)-£23%C(2,3),C(3,4)-£23%C(2,4), C(3,5)-f23*C(2,5), C(3,6)-£23*%C(2,8)

&3 ci(4,1), C(4,2)-f24*C(2,2), C(4,3)-£24*%C(2,3),C(4,4)-£24*C(2,4), C(4,5)-f24*C(2,5), C(4,6)-£24*%C(2,8)
Workspace ® &4 c(s,1), C(5,2)-f25%C(2,2), C(5,3)-f25*%*C(2,3),C(5,4)-f25*C(2,4), C(5,5)-f25%C(2,5), C(5,6)-£25%C (2, &)
MName Value &5 ci(6,1), C(&,2)-f26%C(2,2), C(6,3)-£26%C(2,3),C(6,4)-£26%C(2,4), C(6,5)—-f26*C(2,5), C(6,6)—£26*%C(2,8)

&6 1

&7 — F = [D{1,1)

a8 Diz,1)

&9 D(3,1)-£23*D(2,1)

70 D(4,1)-£24*D(2,1)

71 D(5,1)-£25%D(2,1)

72 D(6,1)-£26%D(2,1)]
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:_'1153"905055-"1 -~ 75— £f34= E(2,3),/E(3,3)
‘jASSIGNMENT.m 5 — £35= E(5,3)/FE(3,3)
*°] EEE235Graph.m 77— £36= E(6,3)/E(3,3)
9 EMG382assign2.m -3
“J_.,lENGB&’-E‘”'Q”B'““ 79 — G = [E(1,1), E(1,2), E(1,3), E(1,4), E(1,5) E(1,6)
ﬂiﬁgiﬁiiilgﬂicmm EL (2,1}, E(2,2), E(2,3), E(2,4), E(2,5) E(2,6)
= 19 : a1 E(3,1), E(3,2), E(3,3).,E(3,49), E(3,5), E(3,8)
% ENG382assign3d.m
%) ENG382assign3E.m a2 E(4,1), E(4,2), E(4,3)—£f34*E(3,3),E(4,4)—f32*E(3,4), E(2,5)—-£34*E(3,5), E(4,6)—E£34*E(3,8)
ﬂENGas1Assign1que;tigng.m 83 E(5,1), E(5,2), E(5,3)—f35*E(3,3),E(5,494)—f35~E(32,4), E(5,5)—f35~E(3,5), E(5,6)—E£35~E (3, 6)
9 Exl.m 54 (6,1}, E(&,2), E(&6,3) £f36*E(3,3),E(6,4) f36*E(3,4), E(6,5) £36=E(3,5), E(&,6) L£36%E (3, &)
) Ex2.m == 1
EEEXZ.mat Bl
) Exzm a7 — H = [F(1,1)
) Ex2Isaiah.m a8 F(2,1)
ﬂ Ex2lsaiahassignment.m i a9 F{(3,1)
Dretails ~ 20 F(4,1)—£34%F(3,1)
21 F(S5,1) £35=F(3,1)
Waorkspace & az F(6,1)—f36*F(3,1)]
Mame = WValue =2
a4
o5 — fa45= G(5,42),/ G (2, 2)
96 — fas= G(6,42)/G(2,2)
Y 16engDB065.m ~ o7 — I = [5¢(1,1), G(1,2), G(1,3F), G(l,42), G(1,S5) G(1l,6)
ﬂASSIGNMENT.m o8 G(Z,1) . S(Z,2) . S(2,3) ., G(Z,49) . G(2,5) G(=Z, 8)
ﬂEEEZBEGrapH.m a9 G{(3,1) . G(3,.2) . G(3,3).5(3,49) ., GS(3,5) . G(3,6)
ﬂENGBSZaSSigHZ.rﬂ 100 S(=2,21) , G(4,2) . G(4,3).5(4,49), S(4,5) . G(4,6)
L1 EMG382assign3.asw 101 G{(5,1), G(5,2)), G(5,3),G(5,4)—F45*5(4,4), G(5,5)—F45~G(4,5), G(5,6) —F45*~5 (4, &)
) EMG382assign3.m 102 c(e,1), E(6,2), E(6,3),E(6,49)Ffa6*=(2,4), E=(6,5) fa4s6==(4,5), GE(&6,6) fas6~E (4, &)
) EMG222assign3C.am 103 1
%) EMG382assign3d.m T @
9 EMG282assign3E.m T | = F o= rEi1,1)
9 EMG 221 Assign 1 question 2.m ey th'lm
= -
‘_ﬂz;m 107 (S, 1)
== Ex?_.:at 108 Hix,1)
ﬂEx3:m 109 H({(S,1)y f£a4S5S*H (42, 1)
) ExZlsaiah.m 110 H(s,1) —fas=H(2,1)]
) ExZlsaiahassignment.m - o
== 112
Dictails -~ 1135 — £56= T (6,51, T(5,5)
Workspace (<] 114 — E — [T(1,21), E(1,2), T(1,B), T(i,2), T(1,5) I (1,8)
. N wal i1s I{(zZ,1) ., I(=Z2,2). r(z,3)., I(2Z2,49) ., I(=2,5) I(=2,86)
arme alue Ths r(=,1), T(3,2), I(3,3),IT(3,4), IT(3,5), I(3,5)
AT T(2,1), T(2,2), T(4,3),T(2,4), T(2,5), T(2,6)
1318 I(5,1), T(5,.,2), T(5,3),T(5,4), T(5,5), T(5,6)
i1is I(se,1) . IT(s,.2) . I(s,3) , T(s,429), I(e,5)—f£f56IT (5,5) . I(e,68) —£56~*IT (S5, &)
1z20 1
23 EMG382assign3d.m 122 |— T. = [J(1,1)
#'] EMG282assign32E.m Tam= Tiz. 1)
-
) EMIG 381 Assign 1 guestion Z.m T T3, 1)
- -
Y Ex1.m
) Bxz.om 125 T2, 1)
[==] : 124 J(5,1
Bel.mat 127 J(6'1] £56%T (5,1
7 Ex3.m (6,1) (S,1)1
#) Ex3lsaiah.m 128
ﬂ Ex3lsaiahassignment.m ) Lzl = Te = LIS, 1) K(6,8)
= 130 — (L(5,1)— (K(5,6)~T&) )/ /K(5,5)
Details o~ 131 — (L{4,1)—(K(4,5)*TS+ K(4,6)*T&)) /K4, 4)
Workspace = 132 — T3 =(L(3,1)—(H(3,2)*T2+ K(3,5)*T5+ H(3,6)~T6) )/ H(3,3)
. val 123 — T2 = (L{(2,1)— (E(2,3)*T3+ H(2,4)*Ta+ H(2,5)*T5+ H(2,6)=T&) )/ H(2,2)
arme alue 134 — Tl = (L{1,1)—(E(1,2)*T2+ K(1,3)~T3+ H(1,4) T4+ EH(1,5)~TS5+ EH(1,6)=T6) ) H(1,1)
135
136 — T = [ Ti1; T2; T3; Ta; T5:; TE]

FIGURE C1: CODE FOR THE SOLUTION OF THE SET OF EQUATIONS
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PLOTS.

ENG382 ASSIGNMENT 3

PUBLISH

I iy l I [l Fina Fies = o nsert [l o %E = = 3] LZ N
;] compare = cf GeTe = Comment 97 gm Gl o n..-.ﬁ..-_
oren - ¢ wPrnt - Fing - indent [+ | dez| [k = - Advance
Fue | hmviaare | o |BREArmcinTs |
- = E bk Users » BROOKSTOME SCHOOL » Documents b MATLAB

Current Falder =

|2 Editor - CAUsers\BROOKSTOMNE SCHOOL\Decuments\hMATLAB

Name - Command Window
Y 16engOB065.m ~
7 ASSIGRMENT. m n
) EEE235Graph.rm -
EMG382assign2.m
) EMG382assign3am 1 x —-= . = -t
9 EMNG382assign3C.m = -2 1 = L -3
) EMG383assign3d.m 1 = -3 -2 2 a
) EMG2E2assign3E.am s = -2 -2 z a
) EMNG 381 Assign 1 question 2.m -3 -2 2 3 ES E]
7 Ex1.m - = 1 - —= -z
) Ex2.m
Ex2.mat
P Ex3.m S
0 Ex3lsaiah.m
) Ex3lzaiahassignment.m a
0 Exdom ~ 20
Details —~ —1s
—=
Warkspace [ s
MName - —=7
A -~
H s
< £12 =
H o
E =
F
a2 2
13 1 P
14 5 -
o B > e a
[ . et
] ASSIGNMENT.m f14 =
#) EEE235Graph.m
#°] ENG382assign2.m 5
#Y ENG382assign3.m
#' ENG282assign2C.m
#’] ENG382assign3d.m £15 =
) ENG382assign3E.m
] EMG 3281 Assign 1 question 2.m _=
) Ex1.m
) Ex2.m
EH Ex2.mat 16 =
9 Ex3.m
) Ex3lsaiah.m -
#Y Ex3iIsaiahassignment.m
) Exd.m =
Details -~ c =
Workspace [©]
1 1 -2 a1 3 -1
Mame ~ wvalue o _3 5 a s _1
A GixG double ~ o 2 -1 -z -1 z
=3 [4:20:-15:-3;16;-27] [s] -3 a —& —13 &
C Ex6 double a > a4 & 1o a
D [4:12:-19:-23:28;-43) a -1 E) —10 -as =z
§ g —~
) ASSIGRMEMT. M D =
%) EEE225Graph.m
) EMG382Zassign2.m a
5 EMG382Zassign3.m E-3
5 EMG38Zassign3C.m _aa
) EMG282Zassign3d.m e
5 EMG282assign3E.m o
5 EMG 281 Assign 1 question Z.m _as
) Ex1.m
) Ex2.m
B Ex2.mmat _
) Ex3.m £2s =
) Ex2lsaiah.m
#) Ex3lsaiahassignment.m —o-s8887
) Exa.m -
Details o~ foa —
Workspace =
a
Marme - Value
ey Ex6 dowuble o~
B [4:20:-15;-3:16:-27] fo5 —
< Ex5 double
D [4:12:-19:-23:28:-43]
E Ex6 dowubie S-ssssT
F [4:12:-11:-35:36:-47]
12 2 _
13 1 £28 =
14 E
P - - - o.33333

ELECT/ELECT ENGINEERING

e _
#) ASSIGNMENT. E=
) EEE235Graphim
ﬁ ENG382assignZ.m 1 1 -2 1 3
) ENG382assign3m o -3 5 0 -3
#] ENG322assign3C.m o 0 2.3333 -2 -4.3333
ﬁ ENG382assignid.m 0 0 4 -6 -8
ﬁ ENG382assign3E.m 0 0 -0.66667 [ 6.6667
%ENG 381 Assign 1 question 2m a Q 7.3333 -10 -13.333
Exl.m
I B2m
E Ex2 mat F=
#Eim
ﬁ Ex3lsaiah.m 4
ﬁ Ex3lzaiahassignment.m N
) bdm v o
Details A _35
Workspace ® 36
-47
Name = Value
Ho a 66 double a
e [420:-15:-3:16;-27] £34 =
HHc 66 double
Ho [412:-19:-23,28,-43] 17143
He 66 double
Hr [412:-11;-35,36;-47]
Hn2 2 _
Hi 13 1 £ =
gm 5. ¥ N -0.28571
| 16engB065.m A f3 =
) ASSIGNMENT.m
1) EFE235Graph.m
ﬁ ENG382assign2.m L7183
ﬁ ENG382assignd.m
ﬁ ENG382assign3Cim
a ENG382assign3dm 35 =
) ENGIB2assign3E.m
EENG 381 Assign 1 question 2m -0.28571
Oedm
Beem
H Bmat £36 =
Beam
) blsaiahm 3,142
ﬁ Exdlsaiahassignment.m
Oedm v
Details A G=
Workspace ®
1 1 -2 1 3
Name + Value 0 -3 5 0 -5
A i doubls A 0 0 2.3333 -2 -4.3333
B [4:20:-15-316;-27) 0 0 0 -2.5714 -0.57143
C bxd double 0 0 0 5.4286 5.4286
D [412:19-2328-43] 0 0 0 -3.7143 0.28571

-1

-1
1.3333

7
-0.66667
2.3333

-1

-1
1.3333
4,7143
-0.28571
-1.8571
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T 16eng0B065.m

] ASSIGNMENT.m

# EEE235Graph.m

‘j ENG382assignZ.m

‘j ENG382assignd.m

ﬂ ENG382assign3C.m

ﬂ ENG382assign3d.m

‘j ENG382assign3E.m

NG 381 Assign 1 question 2m

A

#xim

A i2m

E Ex2.mat

“eam

£ Ex3lsaiah.m

ﬂ Ex3lsaiahassignment.m

g Bxd.m v
Details A~
Workspace ®
Name = Value
Ha 66 double ~
Hs [4:20;-15;-3;16;-27)
Mc 6 double
HHD [412-19:-23,28,-43)
He 66 double
HF [412:-11;-35,36:-47)
a2 2
Hin3 1
1 5 v

| 16eng06065.m A

) assIGNMENTn

) EEE2356raph.m

8 ENG382assignZm

‘j ENG3B2assign3m

ﬂ ENG3B2assign3Cim

&) ENG32sssignidm

€ ENG3R2assigniEm

€ g 3w Assign 1 question 2m

Om

pam

E Ex2.mat

Oeam

) Elsaiahm

‘j Ex3lsaiahassignment.m

Opdm .
Details A
Workspace ®
Name » Value

A Bt double A

B 1420-15-3,18-27]

C b6 double

D [412:-18-23,28-43)]

H=
4
12
-11
-16.143
32,857
-12.429
£45 =
-2.1111
£46 =
1.4444
1=
1
0
0
0
0
0
J=
4
12
-11
-16.143
-l.2222
10,689
£56 =
0.26316
K=
1
0
0
0
0
0

oo oo

FIGURE C2: RESULTS FOR THE CODE

1

-2
-2.5714
o

1]

-2
-2.5714
0

0

ENG382 ASSIGNMENT 3
: i
e ame
T e

3

-5
-4,3333 1.33
-0.57143 4,71
4.2222 9.66
0 -11.2

] loengUolos.am ~

) ASSIGNMENT.m

#] EEE235Graph.m

] ENG382assignZ.m

#] ENG382assign3.m

] ENG382assign3C.m

ﬂ EMG382assign3d.m

ﬂ EMG382assign3E.m

#] ENG 281 Assign 1 question 2.m

] Ex1.m

) Ex2m

EEl Ex2.mat

) Ex3.m

ﬂ Ex3lsaiah.m

ﬂ Ex3lsaiahassignment.m

£ Exd.m ©
Details o~
Workspace @
Mame = Value

A Bt double ~

B [4:20:-15;-3;16;-27]

= B double

D [4:12:-19;-23;28;-43]

E Ext double

5] ENL3E2assIgn.m

] ENG382assign3C.m

] ENG382assign3d.m

] ENG382assign3E.m

] ENG 381 Assign 1 question 2.m

) Elm

) E2m

Eﬂ Ex2.mat

) Exam

%) Bc3lsaizh.m

ﬂ Ex3lsaiahassignment.m

) Exdom .,
Details ~
Workspace ®
Mame Value
EHA Gyt double ~
Hie [4:20:-15;-3,16:-27]
Hc 646 double
Eﬂ D [4:12;-19;-23;28;-43]
HHe 646 double
Eﬂ F [4;12;-11;-35,36;-47]
H 1z 2
13 1
s 5 v
<

T4

T3

T2

T1

ELECT/ELECT ENGINEERING

iz

-11
—-16.143
—-1.2222
11.211
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D. Solution using matrix inverse method with the aid of Microsoft Excel

ELECT/ELECT ENGINEERING

51
52 INVERSRE MATRIC SOLUTION

53 A T B

54 (1 1 -2 1 3 -1 T1 4

55 [2 =i 1 2 1 -3 T2 20

56 |1 3 -3 -1 2 1 T3 |-15

57 [5 =il =i 2 1 T4 -3

58 |-2 =i 2 3 1 3 T5 16

59 |4 3 1 -6 -3 -2 To |-27

&0

61

62 (T1 =MMULT({(MINVERSE(A54:F59)),H54:H59)

62 |T2 =MMULT({MINVERSE(A54:F59)),H54:H59)

64 T3 =MMULT({MINVERSE(A54:F59)),H54:H59) 3
65 (T4 =MMULT({MINVERSE(A54:F59)),H54:H59)

66 TS5 =MMULT((MINVERSE(A54:F59)),H54:H59)

67 [T6 =MMULT({(MINVERSE(A54:F59)),H54:H59)

i 4 ¥ ] _Sheetl . Shests  Sheets L] [ I

Ready Average: -0.10020378  Count: 405 Sum: -32.16541353 |65/ | a009s,(=) 5 +)
FIGURE D1: FORMULAE FOR THE SOLUTION

52 INVERSRE MATRIC SOLUTION

53 A TB

54 1 1 -2 1 3 -1T1 4

55| 2 -1 1 2 1 -3 T2 20

56, 1 3 -3 -1 2 173 -15

57| 5 2 -1 -1 2 174 -3

58 -3 -1 2 3 1 3 T5 16

59 4 3 1 -6 -3 -2 T6 -27

60

61

62 T1 1

63 T2 -2

5a T3 3 3
55 T4 4

66 | TS 2

67 T6 -1

44 v 3] Sheetl .~ Shests ~Sheets D | il

Ready [EEERT e 5 )

FIGURE D2: RESULTS OF THE EXCEL FORMULAE



16/ENG04/026/INAIBO E. ISAIAH

ENG382 ASSIGNMENT 3

ELECT/ELECT ENGINEERING

E. Solution using the matrix inverse method with the aid of MATLAB.

-\ PAATLAE R2018a

EDITOR PUBLISH WIEWY ="
I:Il ":| ‘ol Find Files == nsert =1 fx [& ~ - = L@ : &3)
ﬁ % :;IT—' Compare E'a Go To - Comment 94 - ?fo.;] E |> L‘EI Run Section -
Mew Open Sawve = Fo 23 s Breakpoints Run Run and %Aﬂv&noﬁ: Run and
- - - (= Print - L4 Find ~ Indent = E - - Advance Time
FILE MANIGATE EDIT BREAFKPFOINTS RUM
<= =p 5 = » C: » Users ¢ BROOKSTOME SCHOOL » Documents » MATLABE
Current Folder =) ( Editor - ESTOME SCHOOL D'ocurmentsh b ),
Mame - | EMG382assign2.m = | =sclass10.m ¢ | sclass111.m = | EMG322assign3.m | EMG282assign32E.m |+ |
ﬂ 16engl&065.m A 1 [— commandwindow
5] ASSIGMPMEMT.m 2 — clear
#%) EEE225Graph.m 3 — cle
) EMNG382assign2.m 4 — close @ll
| | EMNG382assign3.asv 5 = format short g
5 EMG382assign3.m =
%) EMNG282assign3d.m 7 |= A= 1 T = _a
%) EMG2282assign3E.m s S P 5 2 s
) EMG 381 Assign 1 question 2.m
) Bxl.m E] 1 3 -3 -1 = a1
9 ExZom 10 S 2 -1 -1 2 a1
== Ex 2 rmat 11 -3 -1 = ) a1 )
) Ex3.m 12 E 3 1 -6 -3 -2
9 Ex3Isaiah.m -3
3 ExZlsaiahassignment.m 14 — B =0=
3 Exd.mn - 15 20
= 16 —-15
Cretails .
17 -3
Workspace = ia 16
Mame = WValue = —271
EE =Y &xth double . e I C = invia)
21 — 5 = c = B
HH e [4:20:-15:-2:16:-27]
==ge 6x6 double 2z — T1 = S(1,1):
H s [1.0000; - 2.0000: 3.000.. 23 |= T2 = 5i(2.1) =
== [1.0000; - 2.0000; 3.000.. 2o (= T3 = 5(3.,1)>
H T 1.0000 25 — T4 = S(4,1):
] 12 -2.0000 28 — TS = 5(5.,1)r
EEPS 30000 e ~ | BT = I8 = Sis8.21¢
1 B [4:20:-15:-2:16:-27] 22 = 7__'__2[T1
H < ExE doubie e =
H = [1.0000; - 2.0000; 3.000.. o T
==y [1.0000;-2.0000; 3.000..
==lha 1.0000 22 s
FH = -2.0000 =3 el
] 1= 20000 S
i Ta 4 — Cormmand Window
< > Jx =

3

FIGURE E1: CODE FOR THE INVERSE MATRIX SOLUTION



16/ENG04/026/INAIBO E. ISAIAH

- PAATLAB R2012a

ENG382 ASSIGNMENT 3

ELECT/ELECT ENGINEERING

EDITOR PUBLISH WOV = 4
LS] Fana Fecs = = = E = = ¢ i
o2 i3 = o= - = = = (= =] Run Section P
=l compare ~— Go To ~— Comment S = e
M Open Sawve ==l e =R = Breakpoints Run Run and |l Advance Run and
- - - Print - ind - Indent =] = - - Advance ime
— td Fi =| = e
FILE MNANTGATE ECIT BREAKPOINTS RN
- = Eq 3N  C: ok sers ¢  BROOKSTOME SCHOOL » Docurments B RMATLAEB
Current Folder ) |Z Editor - C:h\Users"BROOKSTOMNE SCHOCOLZWDocumentshMATLABLWEMG222assignZ2E.m
Marne - | EMIG3822assign2.m = | sclass10.m | sclass111.m EMG382assign3.m == [ EMG382assign3E.m |+ |
Y 16engDE065.m o~ a = —3 BN = a —=
) ASSIGRMEMT.m
%) EEE235Graph.m
) EMG382assign2.m
|1 EMG3822assign3.asw Bo=
¥ EMG222assign3.m
%) ErIG382assign3d.m a a —= a = —a
) EMG38Zassign3E.m = -1 1 = 1 —=
5 EMIG 221 Assign 1 guestion 2.m a E —= —a = a
3 Ex1.m s = -1 -1 = 1
) Ex 2. —= —a = = 1 =
EHH Ex2.mat a = a — s —= —=
= Ex3.m
5] Ex3l=saiah.m
9 ExZlsaiahassignment.m = =
=
Ex<d.m e
Details - k=1
zo0
Workspace <)
—1s
MName - Value —
=Y x5 Foubile -~ 16
E [4:20:-15:-2:16:-271] —=27
Z xS dowbie
s [1.0000; -2.0000: 3.000,
T [1 .00y - 2 0000 3OO0y, - =
T 1.0000
T2 -2.0000 —0o.30z82 o.1549= o.0o=s4a507 o.1971is —0.1056= —0.09ss592
= 3. DOoo —0.5493 oO.54a46 o.s1zz1 —0.z1596 oO.z23a47a o.1o079s
T = ~ o.33099 —0.037559 —o.z&ez91 —D.0o0z234a74 o.32864 o.z2s5117F
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FIGURE E2: RESULTS OF THE CODE



