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>>x=[1 2 4];
>> y=X'
y =

1

2

A
>>a=[12;3 4],
>> b=3a'
b =

1 3
2 4
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>> kt=[2 8 40 65 3 55 23 15 75 80]

Define a vector I

kt = with 10 elements.
2 8 40 65 3 55 23 15 75 80
>> kt(6)=[] - [ Eliminate the 6th element. |
kt = The vector now
2 B 40 &5 3 23 15 785 B8O
has 9 elements.
>> kt(3:6)=[] -€ [ Eliminate elements 3 through 6.
kt =

2 8 15 75 80 [Tlle vector now has 5 elements. }
>> mtr=[5 78 4 24 9; 4 0 36 60 12; 56 13 5 89 3]

[ Define a 3 x 5 matrx. J

mtr =
= 78 4 24 ]
4 0 36 60 12
56 13 5 8% 3
>> mtr(:,2:4)=[] - | Eliminate all the rows of
mtr = columns 2 through 4.
5 2
4 12
56 3

>>
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>>x=[1 2 4];
>>y=[3 6 9];
>> z7=[X V]

1 2 4 3 6 9
(S sae Anta eIV X,y Oneaiell zady 28 [y s
>>a=[1 2,3 4];
>> b=[3 5;8 0];
>> c=[a b]
C =
1 2 3 5
3 4 8 O
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>> E=[1 2 3 4; 5 6 7 8]  Define a 2 x 4 matrix E. |
E =
1 2 3 4
5 6 7 8
>> E(3,:)=[10:4:22] Add the vector 10 14 18 22
as the third row of E.
E =
1 2 3 4
5 6 7 B



>>
AW

>>
AW

>>
BG

>

AW=[3 6 9;
3 6
8 5
AW (4,5)=17
3 6
g 5
0 0
0 0
BG(3,4)=15
0 0
0 0
0 0

g8 5 11] [ Define a 2 = 3 matrx.

o

11

: Assign a value to the (4.5) element.
g g MATLAB changes the matrix size
- - to 4 x5, and assigns zeros to the
0 17 new elements.

[ Assign a value to the (3.4) element of a new matrix.

MATLAB creates a 3 *x 4 matnx

0
0 and assigns zeros to all the ele-
15 ments except BG(3.4).

i
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>>A=[123;452;709]
A =

N b e
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2
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>> half=A(3,1)
half =

7

>> full=A
full =

<N DR
o N
O N W
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>>a=[1 2;3 4];
>> 2+a

ans =
3 4
5 6
>> 2%*a-1
ans =
1 3
5 7
>>2*a/5+1
ans =

1.4000 1.8000
2.2000 2.6000
>> 2-a

ans =

1 0

-1 -2
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>> VectA=[8 5 4]; VectB=[10 2 7]; | Define two vectors.

> VectC=VecthAt+VecotB |
= = = Define a vector VectC that
VectC = 1s equal to Vecth + VectB.

18 7 11
»>>» BA=[5 -3 B; 9 2 10]

A =
5 -3 8

9 2 10 | Define two 2 x 3 matrices & and B _|

_'—'—'_'_'_'_
>> B=[10 7 4; -11 15 1] &
B =
10 7 4
-11 15 1
>> A-B | Subtracting matrix B from matrix &
ans =
-5 -10 4
20 -13 9
>> C=A+B [ Define a matrix C that 1s equal to & + B. ]
=
15 4 12
. 17 11
»> VecthA+h Trying to add arrays of different size. ]
?27? Error using ==> plus - . )
Matrix dimensions must agree. [ An error message 1s dlSplﬁ‘j.-'-E‘d. )

>
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Ay A A

By B
4= 2424y and B = |, B,
A3y Az A3z 5 / ) \5:\“ leA:.
. B, B T *
Agp Ap Ay o -

then the matrix that 1s obtained with the operation .4*B has dimensions 4 = 2 with
the elements:

(A1 By +ApBy +4385) (A Bp+dpBy+4,385)
(dyByy + ApBy +Ay3B3) (A Bp+dypByn+4,Bs))
(A3 By + A3By) + A5383) (A3 B+ A58y +43385)
(g By +ApBy +AdgBy) (AgBp+AdypBy +448y)

A numerical example 1s:
14354 (1-5+4-1+3-2(1-4+4-3+3-6) 15 34
26113 = |(2-5+6-1+1-2)(2-446-3+1-06) = |18 32
528|206 (5-5+2-1+8-2)(5-4+2-3+8-6) 43 74



>» A—[1 4 2; 5 7 3; 9 1 6; 4 2 8]

A= Define a 4 x 3 matrix & J
1 4 2 -
5 T 3
Ch 1 &
4 2 8
>> B=[6 1; 2 5; 7 3] | Definea 3 x 2 matrix B. |
B —
L] 1
2 5
7 3
>> C=R*B Multiply matrix & by matrix B and assign ﬁ
C = the result to variable C.
28 27 '
65 4 G
98 3z
#e - Trying t ltiply B by &
rying to mu v B by L,
>> D—B*R E’*‘-Eﬁl, ggives 31112-1‘101 5'1?11::'9
?7?? Error using =2 * =

the nmumber of columns 1n
E 1s 2 and the number of
rows 1 o 15 4.

Inmner matrix dimensions must agree.

»> F=[1 3; 5 7]

F =
1 3

> 7 _1 Define two 2 x 2 matrices F and G. |
>> G=[4 2; 1 6] .l - T




4

1

>> F*
ans =
T

27

>> G*F
ans =
14

31

>> AV=[2 5 1]

AV =

2
>> BV=[3;
BV =

3

1

4
>> AVEBV
ans =

15
>> BV=AV
ans =

&

2

a8

>

20
52

26
45

5
1:

15

20

4]

B

Multiphy F*G |

| Multiply G*F |

‘Mote that the answer for G*F is not the
same as the answer for F¥=

" Define a three-element row vector &7 ]

[ Define a three-element columm wvector BV

Multiply LV by BV. The answer 15 a scalar.
(Dot product of two vectors.)

Multiply BV by V. The
AnswWer 1s a 3 » 3 matnx.
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Symbol | Description Symbol |Description
* Multiphication Raght division
Exponentiation Left Division

If two matrices 4 and F are

.'i“_ A 12 A 13 'E]] 'E]: 313
A= |4y Ay 4y, and B = B B, B,
.'531 -'53: -'533 33] 33: 533

then element-by-element nmltiplication and division of the two matrices give:

Ay By A1aBry 4By Ay /By Ayy/Byy Ay3/Bp
A4 *B= |dyBy ApBy dpfy A/B= (4y/By Ay By 4y3/By
A3 By A3pfy 4By A3 /By A3y/ By A3/ B

Element-by-element exponentiation of matrix 4 gives:

(A11)" (412} (dp5)"
A A= I:_-i:l:l'l'l [_I:::IH I.'.l:3|'“

(431)" (437)" (A35)"



>> A=[2 6 3; 5 8 4]

1 4 10
3 2 7
>> A _*B
ang =
2 24 a0
15 16 28
>> C=A_/B
C =
Z2._.0000 1.5000
1.6667 4_ 0000
>> B.*3
ang =
1 b4 1000
27 B 343
>>» A*H
PP Brror usimg ==> *

0.3000
0D.5714

Define a 2 x 3 array R

Define a 2 x 3 amray B. |

Element-by-element mmltrplica- 1
tion of array by B.

| Element-by-element division

of array & by B. The result 1s
assigned to variable C.

Element-by-element exponen-
tiation c-fbaj:[m}r B. The result 15
an array in which each term 1s
the corresponding term m B
raized to the power of 3.

Tryimng to omltiply 2*B gives
an error since B and B cannot
be multiplied according to lin-
ear algebra rules. (The number

Inner matrix dimensions must agree. of colunms in 2 1s not eoual to

the number of rows in B.
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>> magic(4)
ans =
16 2 3 13
J 11 10 0
9 1 0 12
4 14 15 1
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