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Calculating the Mean of n Numbers

The mean of n numbers > x
m — =0
n
4
2 X
— (x,+x,+x,+x,+x,)
m — —
5 5

x(1) x(2) x(3) x(4) x(5)
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Array as a column vector

x = zeros(5, 1); x=[1;2;3;4;51,

X becomes a 5 x 1 matrix

5 consecutive variables

index data Accessing an element
1y 1y
1 x(1) =0 x(1) = 1;
2 X(2) =0 xX(2) = 2;
3 x(3) =0 X(3) = 3;
4 x(4) =0 x(4) = 4;
5 x(5)=0 x(5) = 5;
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Array as a row vector

X = zeros(1, 5); x=1[1,2,3,4,51,

X becomes a 1 X 5 matrix

5 consecutive variables

iIndex = 1 2 3 4 5
data | x(1)=0| x(2)=0| x(3)=0| x(4)=0] x(5)=0

Accessing an element

x(1) = 1;
X(2) = 2;
X(3) = 3;
x(4) = 4,
x(5) = 5;
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Range

Range Expression

base : inc : limit 1: 1 :4

=)
returns a row vector

base : limit 4: -1 :1

(inc = 1)
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Computing the sum of n numbers (1)

sum = 0; sum : O; sum = 0;
fori=0:4
sum = sum + x(0);  sum: X sum = sum + X(i);
0 endfor
sum = sum + x(1); sum : X +X,
sum = sum(Xx);
sum = sum + x(2); sum : X +X +X,
sum = sum + x(3); sum @ X +X, +X_+X, sum();
prod();
= + x(4); CX FX X+ cumsum(),
sum = sum + x(4); sum @ X +X +X +X +X, cumprod();
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Computing the sum of n numbers (2)

1* Iteration . 2" Iteration . 3™ Iteration . 4" Iteration . 5" Iteration . 6™ Iteration
(S=0, i=0) (S=2, i=1) (S=6, i=2) (S=12, i=3) (5=20, i=4) (S=30, i=5)
i<5
yes yes yes yes yes NO
S5+ x, SeS+x, SeS+x, S« S+ X, S<S5S+x,
le—i+1 [— le—i+1 =i+ 1 le—i+1 — l—i+1 —
\J
Final result
(S=30, i=5)
sum = 0; _
- Xo=2,
fori=0:5 x,=4, , /i - - I523 - )
_ =\, X,=6, |
sum = sum + Xx(i); =8, Xi 2 | 4 | 6 8 10
endfor x,=10 S ' 0 2 6 | 12 20 30
Young Won Li
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2-D Array as a matrix

C = zeros(4, 4);

Arrays

row 1
row 2

row 3
row 4

col 1

col 2

col 3

col 4

c(1,1)

c (1, 2)

c (1, 3)

c (1, 4)

c(2,1)

c (2, 2)

c (2, 3)

c(2,4)

c(3,1)

c (3, 2)

c (3, 3)

c (3, 4)

c(4,1)

c (4, 2)

c (4, 3)

c (4, 4)

col major ordering
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Column Major

memory layout

C =rand(4, 4); c(®) | c@1)
¢ (@) c(21) col 1
c(3) c(3,1)
col major ordering c@ e
c (5) c(1,2)
c (6) c (2, 2) 2
col 1 col2 <col3 col4 - B £ co
row 1 c@ | cw2)
row 2 c(@  c(L3)
©(19) ¢ (@, 3) col 3
row 3 c(1l) ¢ (3, 3)
c (12) c (4, 3)
row 4 c (13) c (1, 4)
¢ (14) c (2 4) col 4
c (15) c(3,4)
c (16) c (4, 4)
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Accessing Columns

c(iy])

col 1 col 2 col 3 col 4

row 1

row 2

row 3

row 4
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Accessing Rows

col 1 col 2 col 3 col 4

row 1 c(l,:)
row 2 c(2,:)
row 3 c(3,:)
row 4 c(4,:)
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A Single Column Vector

c (1) c(1,1) c (1)
c(2) c(2,1) col 1 c (2)
c (3) c(3,1) c (3)
c (4) c(4,1) c (4)
c (5) c (1, 2) c (5)
c (6) c(2,2) £ col 2 c (6)
c(?)  c@32 Y c (7)
c (8) c (4, 2) C( ] )’ c (8) col 1
c(9) c (1, 3) c(9)
c (10) c (2, 3) t col 3 c (10)
c(11) c (3, 3) c (11)
c (12) c(4,3) c (12)
c (13) c (1, 4) c (13)
c (14) c (2, 4) £ col 4 c (14)
c (15) c (3, 4) c (15)
c (16) c (4, 4) c (16)
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Accessing columns

10 11 12 9
13 14 15 16 13

a( 1) 1 10

a( 1:2)
a( [1, 2])
a([1;2])

U= =
oo
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Accessing Sub-matrix

2 3 4 1 2
3 - = - a( 1:2, 1:2) - -
10 11 12
13 14 15 16
a( =, 1:2) >
. 5 6
a( L [11 2] ) 9 10
a(=,[1; 2]) L
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Multi-dimensional Array (1)

10 11 12

a(:,:5 1)

a( =, 5, 2)

a(:H 5 1) =[1;2;3;415;6];

a(: »2) =117,8,9;10,11, 12 ];

Arrays

16

a=

ans(:,:,1) =
1 2 3
4 5 6
ans(:,:,2) =

7 8 9
10 11 12
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Multi-dimensional Array (2)

b = zeros(2, 3, 2, 3);

ans(:,:,1,1) = ans(:,:1,2) = ans(:,:,1,3) =
O 0O O 0O O 0O
O 0O O 0O O 0O
ans(:,:,2,1) = ans(:,:,2,2) = ans(:,:,2,3) =
O 0O O 0O O 0O
O 0O O 0O O 0O
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