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Orthogonal Sequences
The setg-!v = (v ¥9, X ) v € Fy = {01}
Is Orthogonal iff:
1. ForeachXin$

[Number of "1";— Number of "0"s | < 1

2.Foreach X, YinSand X #Y then
In X#Y-
[Number of "1"s— Number of "0"s | < 1
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Addition by “mod 2” /)
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The Rules of Addition are:

0 1 0 1
+ + 1 +
0 0 1 1
0 1 1
Example
1T 01T 1T 1T10
o1 110917
1 10 0 1T 11



Walsh's Sequences W of order 2° /)
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Each sequence w of W except the
Zero sequence w, :

*Has the length 2K
* Contains 2° of "1"s

* Contains 2~ of "0"s
And W is closed under the Addition



Table1: Wi-Walsh Sequences of Order 2°= 4 m{})@
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Table2: Wg-Walsh Sequences of Order 2'=8 _/°\

aLrl allac ol all
AHLIA UNIVERSITY
BAHRAIN

Qo rOd~Q
QrorErwEQw«e@
=N N _N-N _N-N-N
QvTPwew QO ww
=F-Ro ok -F-E & o
QO rvr v v QO
=N NN
e e il s s e

I | I
o= Nneg 0 o M

33333333




Number of “1”s and Number of “0’ in x(w)

X
No of "1'5|No of "0's
ni ns
Then:

W

No of "1's

No of "0's

mj

ma

* Number of "1's in xX(wW) Is:

* Number of "0's

In X(W) Is:

ny.mz+nz-my

/N

dul alldc ol all
AHLIA UNIVERSITY
BAHRAIN



Example for x(w) ﬁ\)
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x=1010110, Ny =4,nN2=3
w =110, My =2,m2=1,w=001

x(w)=110 001 110 001 110 110 001
Number of "1's in x(w) is:
ny- my+n2-mo =4(2)+3(1)=11
Number of "0's Iin x(w) is:
ny-mz+n2-my; =41)+3(2)=10



Walsh Sequences AN
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* A1s Walsh Sequences of Order 2

) B _ _ I
* B1s Walsh Sequences of Order 2



Compose A with Z: Wi=A(B), w=a,(6) I\
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A B
No of "1's | No of "0's No of "1T's |No of "0's
o-1 ol-1 2n-1 2"'1
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* Number of "1's in W'.iszz
* Number of "0's in W' is- 2’”*”‘1
*The diference between the number

of '"1" and the number of "0" is zero

* Wi+ W,/ has the same number of "1"
and the same number of "0" and
the same difference



Result 1

W= A(by) is Orthogonal set
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Compose B with 4: Wi=B(a). w=4(2) /D

B
No of “"1T's |No of ""0's
on-1 2!1-1 oa-7 2%-1
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* Number of 1'% in B7'-is: 2-” +m -1

* Number of "0's in “7, is- 2.” +mr -1

*The diference between the number
of '"1" and the number of "0" is zero

* Wi+ W; has the same number of "1"
and the same number of "0" and
the same difference



Result 2 m{}u)u

AAAAAAAA

ﬁr B(a,) is Orthogonal set



Example 1: A=W;, B=W;, A(B) /)
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aby) = (11110000 11110000 00001111 00001111)

(L1110000 00001111 00001111 11110000)

ab)

13(b) (11110000 00001111 11110000 00001111}

* The length is: 2" =2"= 32 ot
* Number of "1"s = Number of "0" =2 =2= 16



Example2: B=Wg, A = “4

by(2y) =
by(ay) =
by(ay) =
l).I[Z]l) =
bs(al) -
bs(ay) =
b-(a) =

(11001100 1100 1100 0011 0011 0011 0011)
(1100 1100 0011 0011 0011 0011 1100 1100)
(1100 1100 0011 0011 1100 1100 0011 0011)
(1100 0011 0011 1100 1100 0011 0011 1100)
(1100 0011 0011 1100 0011 1100 1100 0011)
(1100 0011 1100 0011 0011 1100 0011 1100)
(1100 0011 1100 0011 1100 0011 1100 0011)

* Ihe length is: 2°7* =25=32
* Number of "1"s = Number of "0"s

=% =2'=16

, B(A) /D
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Conclusion and Results AN
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~ n ~
Result 1. Generate 2" =1 sets of Orthogonal

- e s m+n "
Sequences with length 2™ "and minimum

. m+n-1
distance 2

™ m ' ol &
Result 2. Generate 2™ —lsets of Orthogonal

0, . m+n et |
Sequences with length 2™ and minimum

; m+n-1
distance 2 |




Thank you for attention
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