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Mathematical Operations with Arrays
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[ Define two vectors. ]
- { Define a vector VectC that

>> VectaA=[8 5 4]:; VectB=[10 2 7]:
>> VectC=VectA+VectB

VectC = { is equal to VectA + VectB.
18 7 11
>> A=[5 -3 8; 9 2 10]
A =
L == 8
9 2 10 L Define two 2 x 3 matrices 2 and B.J
>> B=[10 7 4; -11 15 1]
B =
10 7 4
—alzl r L 1l
>> A-B [Subtracting matrix B from matrix A.]
ans =
=5 -10 4
20 =313 9
>> C=A+B [ Define a matrix C that is equal to & + B. ]
C =
1 L7 4 12
—2 17 11

>> VectA+A

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

>>

[ Trying to add arrays of different size. ]

[ An error message is displayed. }




>> Vecta=[1 5 8 -10 2] [ DeﬁneavectotnamedVectA.]

VectaA =

1 5 8 -10 2
>> Vecta+4 4_[ Add the scalar 4 to Vectk. ]
ans =

5 9 12 -6 [ 4 is added to each element of Vecti. ]
>> A=[6 21 -15; 0 -4 8] [ Define a 2 x 3 matrix & |
A=

6 21 =15

0 -4 8
>> A-5 4_‘[ Subtract the scalar 5 from A ]
ans =

1 16 -20

-5 -9 3 [ 5 is subtracted from each element of &. ]
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143[[54 (1-5+44.1+3-2)(1-4+4-3+3.6) 15 34
261|113 =[(2-5+6-1+1-2)(2-4+6-3+1.6)| = |18 32
52826 (5-54+2-1+8-2)(5-4+2-3+8.6) 43 74

JA*B # B A| o ¢ o

>> A=[142; 57 3; 91 6; 4 2 8]

A= ;
N a 2 [ Define a 4 x 3 matrix & ]
5 7 3
9 1 6
4 2 8
>> B=[6 1; 2 5; 7 3] | Define a 3 x 2 matrix B. |
B =
6 1
2 5
7 3




>> C=A*B Multiply matrix 2 by matrix B and assign

C = the result to vanable C.
28 27
65 49
98 32
84 38 Trvi stint b
>> D=B#A rymg to multiply B by A,

B*A, gives an error since

the number of columns in

B is 2 and the number of
rows in & is 4.

??? Error using ==> *
Inner matrix dimensions must agree.

>> FP=[1 3; 5 7]

1 3

5 7 4‘_—_’_‘__[ Define two 2 x 2 matrices F and G J

>> G=[4 2; 1 6]

G =
4 2
1 6
>> F*G | Multiply F*G
ans =
7 20
27 52
>> G*F Multiply G*F
ans =
14 26 Note that the answer for G*F 1s not the
31 45 same as the answer for F*G
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>> AV=[2 5 1] [ Define a three-element row vector AV, ]
AV =

2 - 1
>> BV=[3; 1; 4] [ Define a three-element column vector BV. ]
BV =
I =
1
4
>> AV*BV Multiply AV by BV. The answer is a scalar.
ans = (Dot product of two vectors.)
z L
>> BV*AV Multiply BV by AV. The
ans = answer is a 3 x 3 matrix.
6 1L+ 3
- 5 1
8 20 4

>>
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>> A=[2570; 1013 4; 6 211 5] [ Definea3 x 4 matrix &_ |
A=

2 5 7 0
10 1 3 <
6 2 11 5
>> b=3 Assign the number 3 to the variable b. ]
b =
3
e Multiply the matrix A by b. This can be
done by either typing b*2 or A*b.
ans =
6 15 21 0
30 3 9 12
18 6 33 15
>> C=A*5
C= Multiply the matrix A by 5 and assign
10 25 i 2 the result to a new variable C. (Typ-
50 5 15 20

e
30 10 55 25 ing C = 5*A gives the same result.)
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>>A=[2 1 4; 41 8; 2 -1 3] | Creating the matrix 2_|
A=
2 1 4
< 1 8
2 =] 3
>> B=inv (A) Use the inv function to find the
B = inverse of A and assign it to B.
5.5000 -3.5000 2.0000
2.0000 -1.0000 0
-3.0000 2.0000 -1.0000
>> A*B [ Multiplication of & and B gives the identity matrix. |
ans =
1 0 0
0 1 0
0 0 1
>> A*A*-1 Use the power —1 to find the inverse of A
ans = Multiplying it by A gives the identity matrix.
1 0 0
0 1 0
0 0 1
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4-26|[x 8 426
282y =[4 or [xyz]|-2810[=[840]
610 3| |z 0 6 23
>> A=[4 -2 6; 2 8 2; 6 10 3]; | Solving the form AY=B.
>> B=[8; 4; 0];
>> X=A\B [ Solving by using left division: Y=A4\B.
X =
-1.8049
0.2927
2.6341
>> Xb=inv(A)*B l Solving by using the inverse of - X = 4™'B.
Xb =
-1.8049
0.2927
2.6341
>> C=[4 2 6; -2 8 10; 6 2 3]; | Solving the form XC=D. |
>> D=[8 4 0]
>> Xc=D/C | Solving by using right division: X=D/C.|
Xc =
-1.8049 0.2927 2.6341
>> Xd=D*inv (C) [ Solving by using the inverse of C: X = D . C” l.]
Xd =

-1.8049 0.2927 2.6341
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>> A=[2 6 3; 5 8 4] [Deﬁnea2x3arrayA. ]
A=
2 6 3
5 8 4
>> B=[1 4 10; 3 2 7] [Definea2x3amyB.
B =
1 4 10
3 2 ! El 1 Itipli
ement-by-element multiplica-
* .
>> A.*B tion of array & by B.
ans =
2 24 30
15 16 28
>> C=A./B

Element-by-element division
¢c= of array A by B. The result i1s

2.0000  1.5000  0.3000 | . oned o variable C.
1.6667  4.0000  0.5714

>> B.*3 Element-by-element exponen-
tiation of array B. The result is
ans = an array in which each term is
1 64 1000 the corresponding term in B
27 8 343 raised to the power of 3.
>> A*B Trying to multiply 2*B gives
an error since A and B cannot
. be multiplied according to lin-
??? Error using ==> * ear algebra rules. (The number
Inner matrix dimensions must agree. ofcolumns in 2 is not equal to
the number of rows in B.)
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>>

x=[1:8]

X =

>>

1 2 3 4

y=X."2-4%*x

y=

>>

>>

-3

-4

z=[1:2:11]

1 3 5

-3 0

:cUJ\ ca.ay

[ Create a vector x with eight elements.

5 6 7 8

5 12 21 32

Vector x 1s used in element-
by-element calculations of

the elements of vector v.

[ Create a vector z with six elements. ]

7 9 11

>> y=(z.”3 + 5%z)./(4*z.~2 - 10)

y =

-1.0000

1.6154

1.6667

Vector z 1s used in element-

by-element calculations of

the elements of vector v.

2.0323

2.4650

2.9241
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[d,n]=max (&)

Function Description Example
mean (&) If & 15 a vector, returns the |>> A=[5 9 2 4];
mean value of the elements |5 mean(a)
of the vector. ans =
5
C=max (4) If A 1s a vector, C is the larg- [>> A=[5 9 2 4 11 6 11 1);
estelementin A IfAisa >> C=max ()
matnx, C 1s a row vector c =
containing the largest ele- e
ment of each column of .

If A 1s a vector, d 1s the larg-

>> [d,n]=max(A)

estelementm 2 and nisthe |4 =
position of the element (the 11
first if several have the max |, —
value). -
min(A) The same asmax (&) .but [>> &=[5 9 2 4];
for the smallest element. >> min (A)
[d,n]=min(2) |Thesameas [d,n]= =

max (&), but for the smallest
element.

sum(A)

If 2 1s a vector, returns the
sum of the elements of the

vector.

>> A=[5 9 2 4];
>> sum(A)
ans =

20

- -



sort () If 2 1s a vector, arranges the [>> 2=[S 9 2 4];
elements of the vector in >> sorxt(A)
ascendmg order. ans =
2 4 S 9
det () Retums the determunant of a [>> A=[(2 4; 3 5];
square matnx A >> det(A)
ans =
-2
dot(a,b) Calculates the scalar (dof) >> a=[1 2 3];
product of two vectors a and |>> b=[3 4 5];
b. The vectors can eachbe |, g0t (a,b)
row or column vectors. ans =
26
cross(a,b) Calculates the cross product |>> a=[1 3 2];
of two vectors a and b. >> b=[2 4 1];
(axb). The two vectorsmust (., orozz (a,b)
have each three elements. ans =
-5 3 -2
inv(A) Retums the inverse of a > A=[2-21;32-1;2-32)];
square matmx A >> inv(A)
anszs =
0.2000 0.2000 0
-1.6000 0.4000 1.0000
-2.6000 0.4000 2.0000
Function Purpose
length Length of vector or largest array dimension
ndims Number of array dimensions
numel Number of array elements
size Array dimensions
circshift Shifts array circularly
diag Diagonal matrices and diagonals of matrix
fliplr Flips matrix from left to right
flipud Flips matrix up to down
reshape Reshapes array
sort Sorts array elements in ascending or descending order
transpose  ||Transpose
max Largest elements in array
min Smallest elements in array
sum Sum of array elements
prod Product of array elements
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> x = [7.1, 3.4, 7.2, 28/4, 3.6, 17, 9.4, 8.9];
>> z = size (xX); % size of x vector
[*343 gadl) Al Jici*/
length(x); % length of x vector
[*size gl e SV 2l Jia¥/
>> w = ndims (x); % no of dimensions in array X
[*size zlA) palie ¥/
>> v = numel (x) ; % no of elements 1in x
["size zlA) palie o pua¥/

>> y

7.1000 3.4000 7.2000 7.0000 3.6000
17.0000 9.4000 8.9000

>> Y



>> sum (x)
ans

©3.6000

>> max (x)
ans

17

>> min (x)
ans

3.4000

>> sort (x)

ans =
3.4000 3.6000 7.0000 7.1000 7.2000
8.9000 9.4000 17.0000
'S8l ndims «numel <length size  wal/fcaaly s
1. m=[8];
2. w=[5,17];
3. v=[5;9;15];
4. s=[5,7,13;15,8,22];
5. n=ones(3,95);

~7 7

> v = [ 23 45 12 9 5
>> w=sort(v)
> m = [2 6 4; 5 3
array
>> s=sort(m, 1);
>> t=sort(m, 2);
>> v
V=
23 45 12
w:
0 5 S
>> m
m:
2 (3 4
5 3 9
2 0 1

1l
0 19 17]1; % horizontal wvector
% sorting v
9; 2 0 11; % two dimensional
% sorting m along the row

% sorting m along the column
9 5 0 19 17
12 17 19 23 45



>> 5
S:
2 0 1
2 3 4
5 e 9
>> t
t =
2 4 9
3 5 9
0 1 2
>> k=fliplr(a);
>> 1=flipud(a):
>> k
k =
3 2 1
© S 4
g9 8 7
>> 1
1 =
7 8 S
4 ) (3
1 2 3
>> A = rand (4, &)
A =
0.1509 0.8537 0.821¢
0.€979 0.5%36 0.6449
0.3784 0.4566 0.8180
0.8600 0.8598 0.6602
>> [mx, r] = max (&)
mx =
0.8600 0.8998 0.821¢
r=
4 1 4

0.3420
0.2897
0.3412
0.5341

0.5341

0.7271
0.308983
0.8385
0.5681

0.8385

0.3704
0.7027
0.54¢€6
0.4449

0.7027
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>> max (A'); (Lhu K yuaic (K1)
>> [mn, r] = min (A)
mn =
0.1509 0.4966 0.6449 0.2897 0.3093 0.3704

r =

>> min (A'); (Lhe Kl jaic jual)

>> mmx = max (mx)

mmx =
0.8998
>> [mmx, 1] = max (A (:))
mmx =
0.8998
i =
8

(63 Ayl an 53 Adaa s
>> z = max (max (A)):
>> z = min (min (A));
SUM § sanall Olial ¢ all uid Adasla

>> z = sum (sum (A));



Generation of Random Numbers 48 sic slac) Al ¢ ¥ 1

LS. 1 50 a8l (m ) sana 4 glic dlac) Al gy Al g rand Y pladiuly 400 slie dlac) (10 48 ghiae Al 6 (Sa
-olaa) d}d&“@@ay

Command Description Example
rand Generates a single random |>> xand
mumber betweenOand 1. |an= =
0.2311
rand(1l,n) Generates an n-element >> a=rand(1,4)
row vector of random a=
mumbers between 0 and 1. 0.6068 0.4860 0.8913 0.7621
rand(n) Generates an n x n matnx |>> b=xand(3)
with random mumbers b =
between 0 and 1. 0.4565 0.4447 0.9218
0.0185 0.6154 0.7382
0.8214 0.7919 0.1763
rand (m, n) Generates an m x n matnx |>> c=xand(2,4)
with random mumbers c =
between 0 and 1. 0.4057 0.9169 0.8936 0.3529

0.9355 0.4103 0.0579 0.8132
randperm(n) |Generates a row vector >> xandpexm(8)
with n elements that are an=z =

random permutation of 8 2 7 4 3 6 5 1
integers 1 through n.




