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1 Feb. 08 Introduction to Scientific and Engineering Computing
Karaman 2 Feb. 15 Introduction to Program Computing Environment
3 Feb. 22 Variables, Operations and Simple Plot
4 Mar. 01 Algorithms and Logic Operators
5 Mar. 08 Flow Control, Errors and Source of Errors
6 Mar. 15 Functions
6 Mar. 20 Exam 1
7 Mar. 22 Arrays
8 Mar. 29 Solving of Simple Equations
9 Apr. 05 Polynomials Examples
10 Apr. 12 Applications of Curve Fitting
11 Apr. 19 Applications of Interpolation
11 Apr. 24 Exam 2
12 Apr. 26 Applications of Numerical Integration
13 May 03 Symbolic Mathematics
14 May 10 Ordinary Differential Equation (ODE) Solutions with Built-in Functions
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LECTURE # 6 LINEAR ALGEBRA
INNER PRODUCT OF VECTORS

OUTER PRODUCT OF VECTORS
MATRIX DEFINITION

m MATRIX OPERATIONS

m SQUARE MATRIX

m TRANSPOZE OF A MATRIX
m SYMMETRIC MATRIX

m IDENTITY MATRIX

m INVERSE MATRIX

m EXAMPLES

LINEAR EQUATIONS
SOLUTIONS
@ EXAMPLES
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VECTORS

m A vector is an ordered list of numbers (one-dimensional).
In MATLAB they can be represented as a row-vector or a
column-vector (1 x n) or (n x 1).




VECTOR INNER PRODUCT f VECTOR INNER PRODUCT

Introduction Introduction
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Computing, VECTOR INNER PRODUCT Computing,
BIL108E ) ] BIL108E EXAMPLE
Karaman m In physics, analytical geometry, and engineering, the dot Karaman _
product has a geometric interpretation. filename: ex_ 06_ 01.m
ab=abi+ab+...+a,b,
c = dot(a, b) a = El 2 315
b =[5 8 13];
m Returns the scalar product of the vectors a and b. ¢ = dot(a,b)
m a and b must be vectors of the same length. a * b’
a’ x b

m When a and b are both column vectors, dot (a,b)
is the same as a * b’.

VECTOR INNER PRODUCT ) VECTOR INNER PRODUCT

Introduction Introduction
to Scientific to Scientific
and and .
Engineering EXAM PI—E Engineering EXAM PI—E
Computing, m i Computing, n I
BIL108E Flle Ecii Debug Deskiop Window Help S - BIL108E Flle Edi Debug Deskiop Window Help -

; DS 4 wE 9 o | &l 2| @ | curent Dirsctory [/media/Transcend/source [+][..] @ Karamar T & W@ 9 o @ 2| @ curent Directong[/media/Transcend/source [+][] @
Aaraman Aaraman

Current Directory - [0 & X | 2] "Comt n Current Directory - [0 2 X | 3 FE6Tmi nd
B W@ >> type ex_06_01.m DB - >> ex_06_01 =
Al Files Tvme Al Files £ Tyne
Soeom M a2 Sevoeozm htie ||
fex 06 03.m Mfile ||B=[5813]; Flex_06.03.m  M-file cii
Tlex_06.04m  M-file c = dot(a,b) ©lex_06_04m  M-flle
“lex_06.05.m  M-file a* b' lex_06_05.m  M-file
“ex_06_06.m M—er a'"'*b ®ex_06_06.m M—ﬂ\e
lex_06_07.m  M-file :ﬂex,OS,OZm M-file ans =
®ex_06_08.m M-file ex_06_08.m M-file
©lex_06_09.m  M-file > | “lex_06_09.m  M-file 60
©ex_06_lineq... M-file ©lex_06_lineq... M-file
ans =
Z KT E— 1|

K227 — | < » 5 8 13
Command History w0 e x Command History wda x 10 16 26

~ex_06_01 = ex_06_Tlinequ_1 |~ 15 24 39

~clc I ~clc z

- type ex_06_01.||| ol e 0 |>> =
4 Start 1] 4 Start e
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VECTOR INNER PRODUCT

VECTOR INNER PRODUCT

m The rules of linear algebra impose compatibility
requirements on the inner product.

m The inner product of x and y requires that x be a row
vector y be a column vector.

n

a:[X]_ X2 ... Xn] y2 =

Yn
=X1y1 + X2y2 + ... XpYn

H
3
E

: VECTOR INNER PRODUCT
\.
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VECTOR INNER PRODUCT

m The * operator performs the inner product if two vectors
are compatible.

m The inner product result is a scalar.
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VECTOR OUTER PRODUCT

VECTOR OUTER PRODUCT

m The outer product creates a matrix.

m A=uwv’

m a(i,j) = aj = u(i)v())

n
u

A= :2 [vl Vo oo... v,,}
Um
uivi uivp ... Ui1Vp
uo v1 usVvo UusVvp

UnVi UpVe ... Um;Vp

VECTOR OUTER PRODUCT
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Karaman

u= (0:3); % u and v are

v = (3: -1:0); % column vectors
s =u’ xv

t=v’ xu
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VECTOR OUTER PRODUCT

EXAMPLE:

)
File Ecit Depug Desktop Window Help

D] & W9 o|&@ o 2| @ | curen Directony [/media/Transcendysource [+][..] &)

Current Directory = O & X >

N >> type ex_06_02.m

Al Files L [Tvee
flex 06 0Lm  M-file 0:3); % &g v aie

ex_06_02.m M-file
#ex_06_03.m M-file
“lex_06_04m  M-file
lex_06_05.m  M-file
©ex_06_06.m M-file
“lex_06.07.m  M-file
lex 05.08m M-l |7 €X-06-02
#ex_06_09.m M-file
©ex_06_linequ... M-file s =

(3: -1:0); % column vectors
u' *v
u

'

v

Fw<c
wononon

£

[»

0 0 0 []
3 2 1 []
F e— 6 4 2 0 ]
Command Histery WX 9 6 3 0
~cle =
~type ex_06_02.m| (4 _
ex_06_02 I~ =

VECTOR OUTER PRODUCT
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Fle Edi Debug Desktop Mindow Help
D £ @9 o | @7 B | @ | curen Directory [/media/Transcendssource [+][..| &

Karaman

Current Direciory * 0 2 X »
BEE| - =
All Files £ [Type >> ex_06_02
Mex 06.0L.m  M-file

ex_06_02.m M-file s =
®ex_06_03.m M—file
©lex_05_04.m M—file L
Flex 06 05.m  M-file 0 0 0 0
®ex_06_06.m M-file 3 2 1 0
Flex_06_07.m M-file 6 4 2 0
®ex_06.08.m  M-file 9 6 3 0
®ex_06_09.m M—file
®lex_06_linequ... M-file

t =
[] 3 6 9

770 I T |
- : 0 2 4 6
Command Histery w0Oe )i 0 1 2 3

~cle ] 0 0 0 0

~type ex_06_02.m| |

- ex_06_02 = s> | =l
4 start] ,i
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MATRICES

MATRICES

Columns and Rows of a Matrix are Vectors
Addition and Subtraction

Multiplication by a scalar

Transpose

Linear Combinations of Vectors

Matrix — Vector Product

Matrix — Matrix Product

MATRIX OPERATIONS
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m Addition and subtraction
C=A+8B
c(i,j) = a(i,j) + b(i,J)
i=1,2,....mand j=1,2....n

m Multiplication by a scalar
B=M)A
b(i,j)=MXa(i,j)i=1,2,...,mand j=1,2,...,n
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EXAMPLE:

filename: ex_ 06_ 03.m

% ex_06_03.m

A= magic(3)

B=[1 2 3; 58 13; 21 34 55]
A+ B

B+ A

A-B

[1 23; 58 13]

A+ B

QW aaaQ
Il
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BIL108E Fi= Edit Debug Desktop Window Help =
D £ @9 o | @7 B | @ | curen Directory [/media/Transcendssource [+][..| &
cunent Diretory 1+ 0 x (WM 5 nd
BEE|D- >> type ex_06_03.m
All Files £ [Type

Flex_08_0Lm M-file
Blex 08 02.m  Mflle :_e;;gg;ggi'"
Bex_06_03.m M—file =
“lex_06_04m  M-file ||B=[123; 5 8 13; 21 34 55]
Elex_06_05.m M-file C=A+8B
®ex_06_06.m M-file C=B+A
Flex_06_07.m M-file C=A-B
B
C

®ex_06.08.m  M-file .
Flex_06.09.m  M-file =[123;5813]

®lex_06_linequ... M-file =A+B
>> ‘
7 E—
Command Histery W2 X
-ex_06_03 =
~cle [
~type ex_06_03.m[-
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MATRIX OPERATIONS

EXAMPLE:

1
File Edit Debug Deskiop Window Help
DS 4 wE9 o & 2| @ curent Dirsctony [/media/Transcend/source [ ][] @

Current Directory * 0 2 x| WilK| [ T

B W@ >> ex_06_03
Al Files L |TvRe
“lex_06_01.m M-file A=
©jex_06_02.m M-file
Bex 06.03.m  M-file

Flex_06.04m  M-file 8 1 6
#lex_06.05.m  M-file 3 5 7
©ex_06_06.m M-file 4 9 2

“lex_06_07.m  M-file
®ex_06_08.m M-file
“lex_06.09.m  M-file
©ex_06_linequ... M-file B =

1 2 3
5 8 13
21 34 55
Command History =

x
clc = €=
~type ex_06_03.|||
ex_06_03 =

4 Start|

Ed

MATRIX OPERATIONS
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BlLlOSE File Edit View GCraphics Debug Deskiop Window Help -
D& @9 o | @B | @ | curent Directory [/media/Transcendssaurce [+ ] &
4 | Works » | Command Window =R
ECELEICR s =
Mame £ Value
A 18,1,6:3,5,7)|C =
B [1,2,3:5,8,1
HC [7i=1,3;-2;-
Ha [1,2,3] 9 3 9
FHans [5,8,13;10, 8 13 20
Hb [5,8,13] 25 43 57
Hc 60
s <4xd doub| I
Ht <édxddoubl) e
Hu [0,1,2,31 a
Hv [3,2,1,01
9 3 9
8 13 20
25 43 57 I
4] Z I I
Command History wda x
~cle €
~type ex_06_03.m
—ex_06_03 7 -1 3 =
[@sun] 0
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File Ecit View Graphics Depug Desktop MWindow Help

D] & W9 o|&@ o 2| @ | curen Directory. [/media/Transcendysource [+][..] &)

4 [ Works ¥ | command window w2 x
FTELELE = H
Name L [value 9 3 9
HA (8,1,6;3,5,7 3 13 20
BB [1,2,3,5,8,1 25 13 57
Hc [7,-1,3;-2,7
Ha [1,2,3]
HHans [5,8,13;10,
Hb [5,8,13] C=
Hc 60
Hs <4x4 doubl 9 3 9
it <44 doubl M
HHu 0,1,2,3] g 13 20
Hv [3,2,1,0] Y
C =

< E [ D E |
Command History g2 x 7 -1 3

~clc W 2 -3 -6

~type ex_06_03.m| | -17  -25 -53

ex_06_03 I~ =
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Name .. [value C=

A [8,1,6;3,5,7

HE [1,2,35,8,1 7 1 3
Hc [7,-1,3;-2,-] 2 3 -6
Ha [1,2,3]

FH ans [5,8,13;10, -7 -2§  -53
Hb [5,8,13]

Hc 60

Hs <4x4 doubl| |g -

Ht <4x4 doubl

Hu [0,1,2,3]

=M 13.2,1.01 1 2 3

??? Error using ==> plus
Matrix dimensions must agree.

Kl I I

Command Histery W2 X

~cle i |Error in ==> ex 06 03 at 8

~type ex_06_03.m| |[C = A + B

- ex_06_03 [~ |>> =
4 start]
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SQUARE MATRIX

SQUARE MATRIX

m If the number of rows are equal to number of columns,
than the matrix is a square matrix.

EXAMPLE:

filename: ex_ 06_04.m

% SQUARE MATRIX EXAMPLE
A = magic(4)

dimA = size(A)

dimA_row = dimA(1)
dimA_column = dimA(2)
A)

SQUARE MATRIX
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BlLlOSE File Edit Debug Deskiop Window Help -
T D g9 o| @B | @ | curent Directory [/media/Transcendssaurce [+ | &
\araman Cument Directory * 0 & Wil [0 md
CE=IT T >> type ex_06_04.m
Al Files £ Tyme
“lex_06_0l.m  M-file
Bex 0602 M-flle '5: fQUARE. M:TRIX EXAMPLE
Flex 05 03.m  M-flle = magic(4)
Mex 06_04m  M-file dimA = size(A)
#lex_06_05.m  M-file dimA_row = dimA(1)
Elex 06.06.m  M-file dimA_column = dimA(2)
®lex_06_07.m  M-file A’
®lex_06_08.m  M-file ‘
“lex_06_09.m  M-file e
lex_06_lineq... M-file
KT E— 1|
Command History wda x
~type ex_06_01.m
~cle
~type ex_06_04.m
4 st 10




@g%
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SQUARE MATRIX

EXAMPLE:

File Ecit Depug Desktop Window Help

NE|smBd9 o & Ef' :'I | @ |(urrem D\reﬂqu dia/Transcendysource [=|[...| (&

Current Directory * 0 2 X
EL=IC YR >> ex_06_04 (2]
Al Files L [Tvpe
ex 06.0Lm  M-file A=
“lex_06.02.m  M-file
Flex_06_03.m  M-file H
fBex 06.04m  M-file 16 2 3 13
“lex_06.05.m  M-file 5 11 10 8
“lex_06.06.m  M-file 9 7 6 12
“lex_06.07.m  M-file 4 14 15 1
“lex_06.08.m  M-file
®lex_06_09.m  M-file
“lex_06_lineq... M-file .
dimA =
4 4 r
EEET T
Command Histery WX d'iﬂlA row =
~cle = -
type ex_06_04.m| | 4
ex_06_04 I~ =

u@%
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SQUARE MATRIX

EXAMPLE:

File Edit Depug Desktop Mindow Help

NE|sMmB9 |0y j | @ \(urrem Directory:[/media/Transcend/source [«|...| (@

Current Directory ' 0 & x »

Bdw| B

Al Files £ [Type dimA_row =
Mex 08.0Lm  M-file

Elex 06 02.m  M-file 4

®lex_06_03.m  M-file
Bex 06_.04.m  M-file
lex_06_05.m  M-file

“ex_06_06.m  M-file dimA_column =
lex_06_07.m  M-file
®ex_06_.08.m  M-file 4

®ex_06_09.m  M-file
“ex_06_lineqg... M-file

ans =
16 5 9 4
72770 I [
c . 2 1 7 14
Command Histery W2 X 3 10 6 15
~cle w 13 8 12 1
~type ex_06_04.m| |
~ex_06_04 [~ |>> =
[ stan] &
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EXAMPLE:

File Edit Dedug Deskiop Window Help

NE|le@9c | gD | @ |{urrem D\rsztqu ja/Transcend/source [+|[._] @

Current Directory * 0O 2 x| Wiy

EEEIER 4 4
Al Files L |TvRe
Flex_06_01.m M-file
®ex_06_02.m M-file
“lex_06.03.m  M-file
Bex_06_04.m M-file
Flex_06.05.m  M-file 4
“lex_06_06.m  M-file
“lex_06_07.m  M-file
®ex_06_08.m M-file
“lex_06.09.m  M-file
©ex_06_linequ... M-file

dimA_row =

dimA_column =

4
i)
type ex_06_04.m|" 16 2 3 13
ex_06_04 I
A, ) i

4 Start|

=

H,
H
&
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EXAMPLE:

File Edi Depug Deskiop Window Help

Né|leB9c | gD | 7] \{urrem Dirsctory:|/mectia/Transcend/source |+ (@

Cumrent Directory * O 2 X »

EEINIEN

All Files £ |Tyme
Flex_06_0L.m  M-file ||dimA_column =
®ex_06_02.m M-file
lex_08_03.m M-file
Bex_06_04.m M-file
®ex_06_05.m M-file
“lex_08_06.m M-file >> A(1, @)
Elex_06_07.m M-file
®ex_06_08.m M-file
lex_08_09.m M-file
©ex_06_linequ... M-file

4

ans =
16 2 3 13

>> sum(A(1, :))

ans =
- ex_06_04 34
~A(L, :)
Ssum(A(L, :)) >> =
[@sn] 4
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SQUARE MATRIX

EXAMPLE:

Fle Edit Debug Deskiop MWindow Help
NE| 4B & Ef' :'I | @ |(urrem Directory |/media/Transcend/source [+|[...| &

Current Directory = O & X

EL=IC YR >> A(l :)
Al Files L [Tvee
®lex_06_01l.m M-file ans =
“lex_06.02.m  M-file
®lex_06_03.m M-file

Bex 06_.04m  M-file L 2 3 B
#lex_06.05.m  M-file
“lex_06_06.m M-file >» sum(A(1, :))
®lex_06.07.m  M-file
®lex 06.08.m  M-file |lang =
®lex_06_09.m M—file
®lex_06_linequ... M-file

34

>> sum(A(: , 2))
0 270 I [

ans =
Command Histery WX
~AQL, 2) H 34
~sum(A(1, :)) il
sum(AC: L, 2)) - s>

MATRIX TRANSPOSE
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MATRIX TRANSPOSE
B=AT

b(i.j) = a(j. i)
i=1,2,....mand j=1,2,...,n
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MATRIX MULTIPLICATION

MATRIX MULTIPLICATION

p
cj =Y aby
k=1

MATRIX MULTIPLICATION

Introduction EXAMPLE:

to Scientific
and .
Engineering f||ena me: ex_ 06, 05m
Computing,
BIL108E

MATRIX MULTIPLICATION EXAMPLE
=[121;012; 00 2]
=[120; -112;012]
=AxB

=B x A

=[120; -11 2]
=AxB

= [1 2 1]

=[120; -112;012]
=AxB

=[121;012; 00 2]
= [1 2 0]

=AxB

=

Karaman

QmeE QW eE Qw o w =
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EXAMPLE:

Fle Edit Debug Deskiop MWindow Help
NE| 4B & Ef' :'I | @ |(urrem Directory |/media/Transcend/source [+|[...| &

Current Directory * 0 2 X
EIEINIE N
Al Files L [Tvpe % MATRIX MULTIPLICATION EXAMPLE
“lex 06.0L.m  M-file ||A=[121; 012; 00 2]
fex 06.02m  M-file ||g _[120; -112; 01 2]
®lex_06_03.m M-file C-A*B
“lex_06_04m  M-file
Bex 06.05m  Mfile ||C=B*A
) ex_06_06.m M-file B=[120; -112]
ex_06_07.m M-file C=A*B
Recsoon  Wifle o pizm
ex_06_09.m Sy 2R
©ex_06_linequ... M-file B=[120;-112;012]
C=A*B
A=[121;012;002]
B=1[120]
C=A*B
W M o1 2; 01; 0 2]
Command History ®B2x g _[120; -11 2]
csum@ACG: , 2) Slc=A*B
~cle L|C=B=*A
~type ex_06_05.m[+ |>>

4 stan

=]al
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MATRIX MULTIPLICATION

EXAMPLE:

File Edit Depug Desktop Mindow Help

NE|sMmB9 |0y j | @ \(urrem Directory:[/media/Transcend/source [«|...| (@

Current Directory ' 0 @ X »
BEE - >>A=[121;012;002]
All Files £ [Type
lex 06 0Lm  M-file [fg _
lex_06_02.m M-file
®ex_06_03.m M—file
“lex_06_04m  M-file 1 2 1
Bex_06_05.m M-file 0 1 2
®ex_06_06.m M-file ] 0 2
®lex_06_07.m M-file
i o
Blosoeoam o |[»>B=[120;-112;0172]
®ex_06_linequ... M-file
B =
1 2 0
1 2 E— 112
Command History wo?ox 0 1 2
Cic
=[121; 01 > ]
[120; -11<
q 7
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MATRIX MULTIPLICATION

EXAMPLE:

Flle Eoi Depug
NE|le@9c | gD | @ |{urrem D\rsztqu ja/Transcend/source [+|[._] @

Desktop  Window  Help

Curtent Directory # 0O 2 x| WiTY
CEE R 0 0 2 =l
Al Files - [Tvme
Flex_06_.0l.m M-file >>B=[120; -112;012]
®ex_06_02.m M-file
“lex_06.03.m  M-file B -
“lex_06_04.m M-file - L
Bex_06_05.m M-file
“ex_06_06.m M-file 1 2 0
#lex_06.07.m M-file -1 1 2
®ex_06_08.m M-file 0 1 2
®lex_06.09.m  M-file
©ex_06_linequ... M-file
>> C=A*B
C =
-1 5 6
Command Hist e
nlnll:m_ I:_II'L - E 1>i 1 3 6
B=[120; -1 0 2 %

=
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EXAMPLE:

Flle Edn Depug Deskiop
Né|leB9c | gD | 7] \{urrem Directary:|/media/Transcend fsource |«|[..] &

wincow  Help

curtent Directory 0O 2 . WiTK
DR - 0 1 2 =
All Files £ |Tyme
“lex_06_0l.m M~file >>» C=A%*B
®ex_06_02.m M-file
Mex_06.03.m  M-file C-
®ex_06_04.m M-file n
B ex_06_05.m M-file
®lex_06_06.m M-file -1 5 6
Elex_06_07.m M-file < 3 6
®ex_06_08.m M-file 0 2 a -
®lex_06.09.m  M-file
©ex_06_linequ... M-file
>> C=B*A
C =
K77 —
g - 1 4 5
Command Hists e
ommand | I:.:'-“c - D‘-z x 1 1 5
C=A*B 0 1 6
B *
; >>

G
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MATRIX MULTIPLICATION

EXAMPLE:

File Ecit Depug Desktop Window Help

)| % % @9 o | &@of 2| @ currem Directory: [/media/Transcend/source [+][..| &

Current Directory = O & X >

EL=IC YR -1 3 6
Al Files L [Tvee 0 2 4
®ex_06.0L.m  M-file
Tex 06.02.m  M-file || ¢ o g% A
®lex_06_03.m M-file
“lex_06.04m  M-file
Bex 06 05.m  M-file |[C =
®lex_06_06.m M—file
®lex_06_07.m M-file 1 4 5
“lex_06_08.m M-file -1 -1
®lex_06_09.m M—file
®lex_06_linequ... M-file

]

B =
EEET T
T T T, R 1 2 0
C=B*A -1 1 2

=]al
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MATRIX MULTIPLICATION

EXAMPLE:

File Edit Depug Desktop Mindow Help

D £ @9 o | @7 B | @ | curen Directory [/media/Transcendssource [+][..| &

Current Direciory * 0 2 X [dIC
BEE| - =
All Files £ [Type C =

Flex_08_0Lm M-file
Elex 06 02.m  M-file 1 4 5
®ex_06_03.m M—file
lex_06_04.m M-file
Mex 06.05.m  M-file 0 1 6
@ ex_06_06.m M—file
®lex_06_07.m M-file >>B=[120; -11 2]
lex_06_08.m M-file
®ex_06_09.m M—file

®lex_06_linequ... M-file B =
1 2 0
-1 1 2
& £
e Dl c-a%B

Command History woax
v =D A -

??? Error using ==> mtimes

>> |

Inner matrix dimensions must agree.

ESx
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EXAMPLE:

.
File Edit Dedug Deskiop Window Help

DS 4 wE9 o & 2| @ curent Dirsctony [/media/Transcend/source [ ][] @
Current Directory * O 2 x| Wil (0L

FEINEE -1 1 2
Al Files - [Tyme
:_';ex,OB,Ol.m M-file >>C=A%*B

Bex 06.02.m  M-file 72?7 Error using ==> mtimes

Blex,06.0d.r il Inner matrix dimensions must agree
©ex_06_04.m M-file g .

[Bex_06_05.m M-file
“lex_06.06.m  M-file >> size(A)
“lex_06_07.m  M-file
©ex_06_08.m M-file

ans =
“lex_06.09.m  M-file
“lex_06_linequ... M-file
4 3 3
>> size(B) =i
ans =
Command History
C=A*B = 2 3
~size(A)
CH 7 — ) | <

4 Start|

=
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v

v

=
n

v

v

-]
n

>>

[121]

2 1

[120; -112; 01 2]

2 0
1 2
1 2
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1 2 1
>>B=[120; -112; 01 2]
B =
1 2 0
-1 1 2
0 1 2
>> C=A*B
C =
-1 5 6
>>
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MATRIX MULTIPLICATION

EXAMPLE:

File Edit Depug Desktop Mindow Help

D £ @9 o | @7 B | @ | curen Directory [/media/Transcendssource [+][..| &

Current Ditectory 0 & X 4l

BEE| - B =

All Files £ [Type

®ex_06_0l.m M-file 1 2 0
Elex 06 02.m  M-file -1 1 2
®ex_06_03.m M—file 0 1 2
“lex 06.04m  M-file

Bex 06.05.m  M-file

®ex_06_06.m M—file >> C=A%*B

flex 06.07.m  M-file

Elex 06 08.m  M-file |l¢ -

®ex_06_09.m M—file

®lex_06_linequ... M-file 1 5 6

s> A=[121;012;002];
>> B =[120];

7 E— %
>>C=A*B
Command Histery w02 x 0 0
A =1Lz 1, v 1. |??? Error using ==> mtimes

>> |

B =[120]; Inner matrix dimensions must agree.
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MATRIX MULTIPLICATION

EXAMPLE:

.
File Edit Dedug Deskiop Window Help

D% @9 o|&@cf 2| @ curent Directony | /media/Transcend/source [+ ] &

Current Directory - 0 8 X | » i
CEE R >> C=A*B =
Al Files [rype 2?7 Error using ==> mtimes

“lex 06 0L.m  M-file Inner matrix dimensions must agree.
©ex_06_02.m M-file
“lex_06.03.m  M-file
©ex_06_04.m M-file
Bex 06.05m  Mfile |(>>B=1T120;-112
“lex_06.06.m  M-file >> size(A)

#lex 06.07.m  M-file
©ex_06_08.m M-file

>>A=1[12;01; 02];
1

ans =
“lex_06.09.m  M-file
“lex_06_linequ... M-file
4 3 2
>> size(B)
2770 I
ans =
Command History w0 e x
L e
~size(A) 2 3
“-size(B) ;
>>

K
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EXAMPLE:

File Edi Depug Deskiop Window Help

D g9 o| @B | @ | curent Directory [/media/Transcendssaurce [+ | &
curtent Directory - 0 2 x| WO IV ([0 e

DR - ans =
All Files £ |Tyme
®ex_06_0l.m M~file 3 3

®ex_06_02.m M-file
Mex_06.03.m  M-file
®ex_06_04.m M-file
B ex_06_05.m M-file
®lex_06_06.m M-file ans =
®lex_06_07.m  M-file
®ex_06_08.m M-file 2 3
Mex_06.09.m  M-file
©ex_06_linequ... M-file

>> size(B)

>>» C=A*B
C =
172 E— A o
Command History wda x 1 1 >
size(A) it -2 2 4
~size(B) :
TS s w0 | |

4

4 Start|
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MATRIX MULTIPLICATION

EXAMPLE:

File Ecit Depug Desktop Window Help

D] & W9 o|&@ o 2| @ | curen Directony [/media/Transcendysource [+][..] &)

Current Directory * 0 2 X »

EIEINIE N =

Al Files L [Tvpe 2 3

“lex_06.0Lm  M-file

fex 06.02.m  M-file || . ¢ o p*B

®lex_06_03.m M-file

“lex_06_04m  M-file

Mex 06.05.m  Mfile ||C =

®lex_06_06.m M—file

“lex_06.07.m  M-file -1 4 4

Tex_06.08.m  M-file 1 1 >

®lex_06_09.m M—file -2 2 4

®lex_06_linequ... M-file

>>C=B*A
C =

I 2 E—

Colllllml:{lHlSlol\ kLt )i 1 4 -
~size(B) = -1 3 ;
C=A*B l
~C=B*A = [>> >

[4stan] iy
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DIAGONAL MATRICES

DIAGONAL MATRICES

Diagonal matrices have non-zero elements only on the main

diagonal.

C = diag(ci, ¢, ..., ¢n)
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DIAGONAL MATRICES

EXAMPLE:

filename: ex_ 06_ 06.m

% DIAGONAL MATRICES
x=[1235 8];
C = diag(x)

Introduction
to Scientific
and
Engineering
Computing,
BIL108E

Karaman

DIAGONAL MATRICES

EXAMPLE:

File Edi Depug Deskiop Window Help

TS| & W@ 9 o @ 2| @ curent Directong[/media/Transcend/source [+][] @
Current Directory * 0 2 X ¥ 0 o

DR - >> type ex_06_06.m
All Files £ |Tyme
®lex_06_01l.m M-file

e _08.02.m Moriia % DIAGONAL HATR:FCES
Sex 06 03.m  Mfile ||X = [1235 8]
©lex_06_04m  M-file ||C = diag(x)
®ex_06_05.m M-file >>

Bex_06_06.m M-file
Elex_06_07.m M-file
®ex_06_08.m M-file
lex_08_09.m M-file
©ex_06_linequ... M-file
‘4 2 ki
Command History wOa x

~C=B=*A
~cle
“type ex_06_06.m
[ 5tan 14




Introduction
to Scientific
and
Engineering
Computing,
BIL108E

Karaman

DIAGONAL MATRICES

EXAMPLE:

File Ecit Depug Desktop Window Help

D] & W9 o|&@ o 2| @ | curen Directony [/media/Transcendysource [+][..] &)

Current Directory * 0 2 X 4

BEB|>- >> ex_06_06
Al Files L [Tvpe

flex 06 0Lm  M-file € s

“lex_06.02.m  M-file
Flex_06_03.m  M-file
“lex_06_04.m  M-file
“lex_06_05.m  M-file
®lex_06_06.m  M-file
“lex_06.07.m  M-file
“lex_06_08.m  M-file
®lex_06_09.m  M-file
“lex_06_lineq... M-file

coooRr
cooNO
coweo

ocvooo

moooo

0 270 I [
Command Histery WX
~ex_06_04 =
~cle i
ex_06_06 I~
(] i
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IDENTITY MATRICES

IDENTITY MATRICES

An identity matrix is a square matrix with ones on the main
diagonal.

An identity matrix is special because

Al=A=A

for any compatible matrix A. This is like multiplying by one in
scalar arithmetic.

o
[EY
o
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IDENTITY MATRIX

EXAMPLE:

filename: ex_ 06_ 07.m

% IDENTITY MATRIX
I =-eye (4);
A = magic(4);
C=Ax1I
C

I

I x A
eye (4,3)
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IDENTITY MATRIX

EXAMPLE:

File Edit Debug Desktop Wincow Help
T & W@ 9 o @ 2| @ curent Directong[/media/Transcend/source [+][] @

Curtent Directory 1+ 0 a3 |'WOTN [0
CE=IT T >> type ex_06_07.m
All Files £ |Tyme

®lex_06_01l.m M-file

) ex_06_02.m Mfile % IDENTITY I-‘1ATRIX
flex 05 03.m Ml |I=eve (8);

©ex 06.04m  M-file ||A = magic(4);
®ex_06_05.m M-file C=A%*T1
Mex_06_06.m  M-file C=I*A

Bex 06.07.m  M-file |1 _ eve (4,3)

@ ex_06_08.m M-file
Flex_06.0o.m  M-file ||>>
©ex_06_linequ... M-file

‘4 2 ki
Command History wOoa x
-ex_06_06
~cle

“type ex_06_07.m
4 start 1




IDENTITY MATRIX K IDENTITY MATRIX

Introduction Introduction
to Scientific to Scientific
and and
Engineering EXAM P I— E Engineering EXAM P I— E
Computing, = | Computing, - = o
BIL108E Fle Ecit Debug Deskiop Window Help - BIL108E File Edit Debug Deskiop Mindow Help -
Karama D] & W9 o|&@ o 2| @ | curen Directony [/media/Transcendysource [+][..] &) Karaman DV % %@ 9 o | & o 2| @] curem Direciory:[/media/Transcendssource [~][..] i
raraman Current Directory 0 # X ¥ S a0 raraman Current Directory ' 0 & X M nd
N >> type ex_06_07.m = =N C=I%A =
Al Files L [Tvpe Al Files £ [Type I = eye (4,3)
ex_06_01L.m M-file ®ex_06_0L.m M-file
Sex 06.02m  Moile || DENTLTY MATRIX Bexosozm Mol |77 ©*-08-07
Sex 06.03m  Mfie ||I = eye (B; ®lex_06_03.m  M-file w
flex_06.04m  M-file |[A = magic(4); “lex 06 04m  M-file ||C =
#ex_06_05.m M-file C=A*1 . Eex_06_05.m M-Ffile
©ex_06_06.m M-file C=I*%A ®ex_06_06.m M-file 16 2 3 13
[Bex_06_07.m M-file = Bex_06_07.m M-file
Elex 06.08m  Mtle || eygﬁ(:f) Flex_06.08.m  M-file ; 1% 12 1:
Flex_06.09.m  M-file [|>> X006 Flex_06.09.m  M-file
®lex_06_linequ... M-file ®lex_06_linequ... M-file 4 14 15 1
C- m
16 2 3 13 C=
11— > o1 o 8 e E— I
9 7 6 12 16 2 3 13
Command Histery WX Command Histery W2 X
et & 4 14 15 1 e & 5 1 10 8
cle cle 9 7 6 12
type ex_06_07.m| | ~type ex_06_07.m| | 4 14 15 1
ex_06_07 ~lC = = —ex_06_07 = =
4 star i 4 start] 7i

DENTITY MATRIX . SYMMETRIC MATRICES

Introduction Jiizyes veiier SYMMETRIC MATRICES

to Scientific to Scientific

LN EXAMPLE: and

Engineering

Computing, m | Computing,
BIL108E Fle Edi Depug Deskiop MWindow Help - BIL108E aij - aji
T D% @9 o|&@cf 2| @ curent Directony | /media/Transcend/source [+ ] & —
raman e 2.1 O TR B EXAMPLE:
CEE R 4 14 15 1 =

Al Files L |TvRe

Flex 06.0Tm  Mfie filename:ex_ 06_ 08.m

®ex_06_02.m M-file C =

oot onm e % SYMMETRIC MATRIX
Fex_06.05.m  M-file 16 2 3 13
Slex 06 06m  M-flle 5 11 10 8 A=1T[124; 218; 48 1];
Bex 06.07.m  M-file 9 7 6 12 . .
ey 4 w15 1 L dimA = size(A);
ex_06_linequ... M-file m = dlmA(l);

L n = dimA(2);

1 0 1]
2770 E— 3| 0 1 0
w0 o 0 1 if (isequal(A, A’) == 1)
~type ex_06_07.||| dlSp(’A IS A SYMMETRIC MATRIX. ’)

IE;IX_OG_OT = [>> l else

disp(’A IS NOT A SYMMETRIC MATRIX.’)
end
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2

s
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SYMMETRIC MATRICES

EXAMPLE:

Pl gt Debig; ‘Deskion” Mndew Hdp
D] & W9 o|&@ o 2| @ | curen Directony [/media/Transcendysource [+][..] &)
current Directory 1= 0 = > | Wil¥| [T do

EIEINIE N

Al Files L [Tvee

Slex 06 OLm  M-file o GYMMETRIC MATRIX

>> type ex_06_08.m

Flex_06.02.m  M-file

See o5 0am  mrie ||A=[124 218 481];
Flex_06.04m  M-file ||dimA = size(A);
Flex_06_05.m M-file m = dimA(1);

Bex 06 07.m  M-file

ex_06_08.m M-file if (isequal(a, A') == 1)

‘_‘;ex:OB:OE.m M-file n = dimA(2);
Flex_06.08.m  M-file

S ex_06_linequ... M-file disp('A IS A SYMMETRIC MATRIX.')
else
disp('A IS NOT A SYMMETRIC MATRIX.')
end
K12 — |
Command Histery WX
~ex_06_07 =
~cle i
~type ex_06_08.m -~
4 Start| ,ul

N
u% SYMMETRIC MATRICES

1\
s
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EXAMPLE:

Fle Edi Debug Desktop Mindow Help
D £ @9 o | @7 B | @ | curen Directory [/media/Transcendssource [+][..| &

Current Direciory * 0 2 X [dIC
=N >> type ex_06_08.m
All Files £ [Type

Flex_08_0Lm M-file
Bocosom e |[% SYMETRIC MTRIK

®lex_06_03.m M-file ) A
“lex_06_.04m  M-file ||dimA = size(A);
Flex_06_05.m M-file m = dimA(1);

Bex_06_07.m M-file
®lex_06_08.m M-file

®ex_06_09.m M—file

Dex05.06m  Mfile | |n = dimd(2)s
06 if (isequal (A, A') == 1)

disp('A IS A SYMMETRIC MATRIX.')

®lex_06_linequ... M-file
else
disp('A IS NOT A SYMMETRIC MATRIX.')
end
(i m—) | et bend
A IS A SYMMETRIC MATRIX.
Command Histery W2 X
a] | >>
~clc H
~type ex_06_08.m| |
-ex_06_038 =
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INVERSE OF A MATRIX

INVERSE OF A MATRIX

Inverse of matrix Ais A=, AATl=A"1A=1
Ax=b

ATPAx=A"1p

So, the solution of Ax=bis

x=A1p
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INVERSE OF A MATRIX

EXAMPLE:

filename: ex_ 06_ 09.m

A=1[2-10;121; 0-12]
B = inv(A)

A x B

B *x A
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INVERSE OF A MATRIX

EXAMPLE:

Fle Edit Debug Deskiop MWindow Help
NE| 4B & Ef' :'I | @ |(urrem Directory |/media/Transcend/source [+|[...| &

Current Directory = O & X

IR >> type ex_06_09.m

Al Files L [Tvee

®lex_06_01l.m M-file i E ¥ 5 _
®lex_06.02.m  M-file AR [2 AL 05 %2 A 01 1 2]
Tlex_06.03m  Mfile | |B = inv(a)

©lex_06_04m  M-file |[A*B

lex_06_05.m  M-file B *A

Slex_06.06m  Mfile | [5
Bex 06 07.m  M-file

“lex_06.08.m  M-file
®lex_06_09.m M—file
®lex_06_linequ... M-file
0 270 I [
Command Histery WX
-ex_06_08 =
~cle i
~type ex_06_09.m -~
(] i

INVERSE OF A MATRIX

Introduction
to Scientific

Engianr:iring EXAM PLE

Computing,

BIL108E Fle Edi Debug Desktop Mindow Help
NE|EmB9 | & @ j | @ \(urrem Directory:[/media/Transcend fsource [=|[...| (&)

(ullelllDllet\ol\ wQOax

SH| - >> ex_06_09
All Files £ [Type
Flex 06 0Lm  M-file |lg _

Karaman

I

lex_06_02.m M-file ||
®ex_06_03.m M—file

ex_06_04.m  M-file 2 -1 0

Elex_06_05.m M-file 1 2 1

®lex_06_06.m M-file ] -1 2

Bex_06_07.m M-file

®lex_06_08.m M-file

®ex_06_09.m M—file

®lex_06_linequ... M-file B =

0.4167 0.1667 -0.0333
-0.1667 0.3333 -0.1667 -

R 277 Y -0.0833 0.1667 0.4167

Command History woax

~clc
~type ex_06_09.m| |
-ex_06_09 = 1.0000 0 0 =
4 stan Al

ans =
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INVERSE OF A MATRIX

EXAMPLE:

File Edit Dedug Deskiop Window Help

NE|le@9c | gD | @ |{urrem D\rsztqu ja/Transcend/source [+|[._] @

Current Directory - [0 & X »
CEE R B = (=l
Al Files [Tyme
Flex_06_01.m M-file =
Suihn b | bmw el o
“lex_06.03.m  M-file T ' Ty
© ex_06_04.m M-file -0.0833 0.1667 0.4167
®lex_06_05.m M-file
“lex_06_06.m  M-file
Bex 06 07.m  M-file 2
®ex_06.08.m  M-file A = =
“lex_06.09.m  M-file
©ex_06_linequ... M-file 1.0000 0 0
-0.0000 1.0000 -0.0000
0 0 1.0000
I 770 I —
Command History w0 e x ans; =
i =
:15 06 09| || 1:0000  0.0000 0 ]
it~ el 0 1.0000 0 [
~ex_06_09 ] 0 0.0000 1.0000 =
4 start] Lol

SOME MATRIX FUNCTIONS

Sl SOME MATRIX FUNCTIONS

and
Engineering

Conml m zeros: creates a matrix that all elements are equal to
Karaman zero.

ones: creates a matrix that all elements are equal to one.
size: returns the dimension of the matrix.

eye: creates an identity matrix.

diag: creates a diagonal matrix

inv: creates the inverse of a given matrix.

trace: returns the sum of the diagonal terms of a matrix.
det: returns the determinant of a matrix.

\: left division

/: right division
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SOME MATRIX FUNCTIONS

EXAMPLES:

)
File Ecit Debug Desktop

)| % % @9 o | &@of 2| @ currem Directory: [/media/Transcend/source [+][..| &

Window  Help

Current Directory * 0 2 X »
IR >> A = magic(3)
Al Files L [Tvpe
flex 06 0Lm  M-file A=
“lex_06.02.m  M-file
Flex_06_03.m  M-file
©ex_06_04.m  M-file 8 1
“lex_06_05.m  M-file 3 5
©ex_06_06.m  M-file 4 9
“lex_06.07.m  M-file
“lex_06_08.m  M-file
#lex_06.09.m  M-file A
“lex_06_lineq... M-file
Command Histery WX

~ex_06_06 =

~clc L

A = magic(3) I~

4 stan

N
u% SOME MATRIX FUNCTIONS

s
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File Edit Debug

EXAMPLES:

Desktop  Wincow  Help

D £ @9 o | @7 B | @ | curen Directory [/media/Transcendssource [+][..| &

Current Direciory * 0 2 X o
BEE - >> A = magic(3)
Al Files £ [Type
Flex 06 OL.m  M-file A=
Tlex_06_02.m  M-file
®lex_06_03.m  M-file
“ex_06_04m  M-file 8 1 6
lex_06_05.m  M-file 3 5 7
®lex_06_06.m  M-file 4 9 2
lex_06_07.m  M-file
Tlex_06_08.m  M-file
#lex_06_09.m  M-file >> A2, 3)
“lex_06_lineq... M-file
ans =
7

Command Histery W2 X = ‘

-clc =

A = magic(3)

LAQ2, 3) &
[@say 0

7
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EXAMPLES:

q@% SOME MATRIX FUNCTIONS

DE|sm@d9c|d
Current Directory - 0 8 X | »
=
Al Files | Type
Flex_06_0l.m  M-file
©lex_06_02.m  M-file
“lex_06.03.m  M-file
®lex_06_04.m  M-file
Flex_06_05.m  M-file
“lex_06_06.m  M-file
“lex_06.07.m  M-file
®lex_06_08.m  M-file
“lex_06.09.m  M-file
©ex_06_lineq... M-file

A = magic(3)

File Edit Dedug Deskiop Window Help

21| @ | curen Directory [media/Transcendisource [+|[. | @

3 1

3 5

4 9
>> A(2, 3)
ans =

7
>> AC:, 3)
ans =

6

7

2

6
7
2

-AQ2, 3)
A, 3) >> =
) 14

4% SOME MATRIX FUNCTIONS
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EXAMPLES:

File Edi Depug Deskiop Window Help

D g9 o| @B | @ | curent Directory [/media/Transcendssaurce [+ | &

Current Directory ™ O 8 X ¥
EEINIEN ans =
All Files £ Tyne
®lex_06_0l.m  M-file 2
®ex_06_02.m  M-file
lex_06.03.m  M-file .
Rex 06.04m M-file |[*> Al B)
®lex_06_05.m  M-file
“lex_06_06.m  M-file ans =
Flex_06_07.m  M-file
®ex_06_08.m  M-file 6
Mex_08.09.m  M-file 7
©lex_06_lineq... M-file 5
> A2, )
77 —
ans =

Command History wOa x

AR, 3) 3 5 7

AG, 3)

~A(2, 1) >> |

G
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SOME MATRIX FUNCTIONS

EXAMPLES:

File Ecit Debug Desktop  Winch

NElsma9 e wg

jow  Help

21 | @ | currem birectony [/media/Transcend/source [<][..] &

Current Directory 0O & X ’
B s - 6 =
Al Files L [Tvpe 7
Flex_06_0l.m  M-file 2
“lex_06.02.m  M-file
Flex_06_03.m  M-file
©ex_06_04.m  M-file >> A2, 1)
“lex_06_05.m  M-file
®lex_06_06.m  M-file ans =
“lex_06.07.m  M-file
Tex_06.08.m  M-file 3 5 7
®lex_06_09.m  M-file L]
“lex_06_lineq... M-file
>> A = eye(3)
A=

Y E—
: : 1 0 0
Command Histery kLt )i 0 1 0

AAG, 3) m 0 0 1

~A(2, 1) L

~A = eye(3) ~ |>> \ =
4 start 1

N
u% SOME MATRIX FUNCTIONS
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EXAMPLES:

File Edit Depug Desktop Mindow Help

D £ @9 o | @7 B | @ | curen Directory [/media/Transcendssource [+][..| &

Current Ditectory 0 & X 4l

BT ans =

Al Files £ [Type

®ex_06_0l.m  M-file 3 5 7
Tlex_06_02.m  M-file

®lex_06_03.m  M-file

“lex_06_04m  M-file >> A = eye(3)
lex_06_05.m  M-file

“ex_06_06.m  M-file A=

lex_06_07.m  M-file

®ex_06_.08.m  M-file 1 0 0
®ex_06_09.m  M-file 0 1 0
“lex_06_lineq... M-file 0 0 1

>> size(A)

ans =
Command Histery W2 X
-AQ2, D) M 3 3
A = eye(3) il
- size(A) ~ |>> =
(san g

7
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EXAMPLES:

q@% SOME MATRIX FUNCTIONS

DE|sm@d9c|d
Current Directory - 0 8 X | »
=
Al Files | Type
Flex_06_0l.m  M-file
©lex_06_02.m  M-file
“lex_06.03.m  M-file
®lex_06_04.m  M-file
Flex_06_05.m  M-file
“lex_06_06.m  M-file
“lex_06.07.m  M-file
®lex_06_08.m  M-file
“lex_06.09.m  M-file
©ex_06_lineq... M-file

A = eye(3)
~size(A)
“~trace(A)

File Edit Dedug Deskiop Window Help

21| @ | curen Directory [media/Transcendisource [+|[. | @

A =
1 0 1]
0 1 1]
0 0 1
>> size(A)
ans =
3 3

>> trace(A)

ans =

>>

4 Start|

=

4% SOME MATRIX FUNCTIONS
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EXAMPLES:

File Edi Depug Deskiop Window Help

D g9 o| @B | @ | curent Directory [/media/Transcendssaurce [+ | &
curtent Directory - 0 2 x| WO IV ([0 e

EELIEE ans =
Al Files + Type
®lex_06_0l.m  M-file 3 3

®ex_06_02.m  M-file
®lex_06_.03.m  M-file
®ex_06_04.m  M-file
®lex_06_05.m  M-file

>> trace(A)

“lex_06_06.m  M-file ans =
Flex_06_07.m  M-file
®ex_06_08.m  M-file 3

Mex_08.09.m  M-file
©lex_06_lineq... M-file
9 >> A = ones(3,3)

A=
1 1 1
1 1 1
~size(A) 1 1 1
~trace(A)
~A = ones(3,3) >>

4 Start|

G
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SOME MATRIX FUNCTIONS

EXAMPLES:

File Ecit Depug Desktop Window Help

)| % % @9 o | &@of 2| @ currem Directory: [/media/Transcend/source [+][..| &

Current Directory = O & X >

EIEINIE N 3

Al Files L [Tvpe

Flex_06_0l.m  M-file >> A = ones(3,3)
“lex_06.02.m  M-file

Flex_06_03.m  M-file A=

“lex_06_04.m  M-file =

“lex_06_05.m  M-file

®lex_06_06.m  M-file 1 1 1
®lex_06_07.m  M-file 1 1 1
Tex_06.08.m  M-file 1 1 1

#1ex_06.09.m  M-file

“ex_06_| o M-l
B e ke >> A = zeros(3,3)

A=
2 E—
: - 0 0 0
Command Histery WX 0 0 0
~trace(A) = 0 0 0

A = ones(3,3)
~A = zeros(3,3) '~ |>> \

=]al

N
SOME MATRIX FUNCTIONS

%
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Computing, ,\ 0
BIL108E File Edit Depug Desktop MWindow Help =

D £ @9 o | @7 B | @ | curen Directory [/media/Transcendssource [+][..| &
Current Ditectory # 0 & X > nd
BEE| - 1 1 1 =
Al Files £ [Type 1 1 1
Mex_06_0L.m  M-file
@lex_06.02.m  M-file >> A = zeros(3,3)

®lex_06_03.m  M-file
“lex_06_04.m  M-file

Flex_06_05.m  M-file A=

®ex_06_06.m  M-file

®lex_06_07.m  M-file 0 0 0
®ex_06_.08.m  M-file 0 0 0
®ex_06_09.m  M-file 0 0 0

“ex_06_lineqg... M-file

>> A = magic(3);

>> det(A)
7 E—

ans =
Command Histary woax

~A = zeros(3,3) 5| -360
A = magic(3);
~det(A)

AT

>> |

4 stan

7

%)
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SOME MATRIX FUNCTIONS

EXAMPLES:

File Edit Dedug Deskiop Window Help

DS 4 wE9 o & 2| @ curent Dirsctony [/media/Transcend/source [ ][] @
Current Directory * O 2 x| Wil (0L

CEE R >> A

Al Files [Tyme

Flex_06_0l.m  M-file A=

©lex_06_02.m  M-file

“lex_06.03.m  M-file

©lex_06_04.m  M-file 8 1 6
Flex_06_05.m  M-file 3 5 7
“lex_06_06.m  M-file 4 9 2

“lex_06.07.m  M-file
©ex_06_.08.m  M-file -
Tlex_06.09.m  M-file >> inv(A)
©ex_06_lineq... M-file

0.1472  -0.1444 0.0639
-0.0611 0.0222 0.1056
-0.0194 0.18389 -0.1028

4% SOME MATRIX FUNCTIONS

Introduction
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Computing, n
BIL108E File Edit Depug Deskiop Window Help

D g9 o| @B | @ | curent Directory [/media/Transcendssaurce [+ | &
Curent Directory 0 2 X% il rcam nd
EENEE 4 9 2 =
Al Files £ Tyme
Flex_06_0L.m  M-file >> inv(A)
®ex_06_02.m  M-file
Mex_06_03.m  M-file _
©lex_06_04m  M-flle ans = L
®lex_06_05.m  M-file
“ex_06_06.m  M-file 0.1472  -0.1444 0.0639
?EX,OG,OZW M-file -0.0611 0.0222 0.1056
Blex.05 08 M-file -0.0194  0.1889 -0.1028

ex_06.09.m  M-file
©lex_06_li o M-l
“lex ineq ile 2> diagAC: 1))

ans =
K77 — g 0 0

Command History = 0 3 0

A 0 0 4
~inv(A)
~diag(A(:,1)) >>

4 Start|

G
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LINEAR EQUATIONS

LINEAR EQUATIONS

a11x1 + apxa + ...+ aipxn = b1
anxi +apxo+ ...+ apxn = by

aniX1 + anpXo + ...+ anpXp = by

Ax=0>b

Unknowns could be calculated with matrix operations.

x=A1lxbh
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SOLUTION OF LINEAR EQUATIONS

EXAMPLE:

m Use matrix operations to solve the following systems of
linear equations.

4x — 2y + 6z =38
2x+8y +2z=4
6x+ 10y +3z=0
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SOLUTION OF LINEAR EQUATIONS

EXAMPLE:

=[4 -2 6;...
2 8 2;...
6 10 3];
= [8;4;0];
% xkkxk
% SOLVING BY USING LEFT DIVISION
Y kkk
X_left = A\bDb

YA T T3

% SOLVING BY USING INVERSE
AR T T3

X_inv = inv(A) * b
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SOLUTION OF LINEAR EQUATIONS

EXAMPLE:

File Edit Debug Desktop Wincow Help
NE|sMd20e| bR | @ | currant Directory[/media/Transcend/source [«] ] &1

Current Directory ™ O 8 X Y[
BB >> type ex_OG_'I'inequ_l.m
All Files £ Tyne
®lex_06_0l.m  M-file - 5 4
®lex_06_02.m  M-file A= [; : g‘
lex_06.03.m  M-file yee
“lex_06_04m  M-file 6 10 3];
®lex_06_05.m  M-file b = [8;4;0];
“lex_06_06.m  M-file % see
Flex_06_07.m  M-file
e 0808 Mfile 3: EE&VING BY USING LEFT DIVISION
®lex_06_09.m  M-file o
Bex_06_lineq... M-file X_left =A\ b
% e
% SOLVING BY USING INVERSE
% Wk
X_inv = inv(A) * b
>>

1y




SOLUTION OF LINEAR EQUATIONS References

Introduction Introduction
to Scientific to Scientific
and and
Engineering EXAM P L E Engineering
Computing, 7 = (| Computing,
BIL108E Fle Edit Debuy Deskiop MWindow Help - BIL108E

D] & W9 o|&@ o 2| @ | curen Directony [/media/Transcendysource [+][..] &)
s = References for Week 6
Al Files L [Tvpe X_inv = inv(A) * b . . . . .
Bex 06.0Lm  M-fll Alfio Quarteroni, Fausto Saleri, Wissenschaftliches
SO s et . .
Bex 06.04m  Mfile Rechnen mit Matlab, Springer, 2006.

Flex_06_05.m  M-file X left =

Resdhlem Wl Klemens Burg, Herbert Haf, Friedrich Wille, Hohere

‘:;Eex,OG,O?.m M-file -1.8049
“lex_06.08.m  M-file [ . . . .
lecos.osm e S Mathamatik fiir Ingenieure, Band Il, Lineare Algebra,
ex_Ub_lineg... —Tile
Teubner, 2008.
X_inv =

K22 — -1.8049
CDIIIIII:IIHLHISIGI\ w02 x 0.2927

2.6341

~type ex_06_11ine
ex_06_Tinequ_1 i~

i
©
g
(=)




