
Compact basis set 
 

For Q5, consider the following set of waveforms as the basis set. 

 

 
 

Now, 
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𝑠1(𝑡)
𝑠2(𝑡)
𝑠3(𝑡)

𝑠4(𝑡)
𝑠5(𝑡)
𝑠6(𝑡)

  

)
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𝑇
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Let     𝐴 =
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The rows of 𝐴 are the representations of the signal in space spanned by 𝜓̃𝑖(𝑡), 𝑖 = 1, 2 and 3. 

 

𝑟𝑎𝑛𝑘(𝐴) = 𝑟𝑎𝑛𝑘
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= 𝑟𝑎𝑛𝑘
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= 𝑟𝑎𝑛𝑘
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= 𝟐.                                                         

 

Thus, the vectors representating the signals lie in a 2-dimensional space within the 3-

dimensional space spanned by 𝜓̃𝑖(𝑡), 𝑖 = 1, 2 and 3. This is illustrated in the following figure. 

 

 
 

Compact description of the signals is possible by only considering 2 orthonormal bases instead 

of 3.  

 

Let 

𝜓1(𝑡) = 𝜓̃1(𝑡)         𝑎𝑛𝑑          𝜓2(𝑡) =
1

√2
(𝜓̃2(𝑡) − 𝜓̃3(𝑡)). 

 

These two are the bases considered in the solution. 


