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UNIT I: Introduction:  

Introduction to Digital Signal Processing: Discrete time signals & sequences, linear shift invariant systems, stability, and 

causality, linear constant coefficient difference equations. Frequency domain representation of discrete time signals and 

systems 

 

UNIT II: Discrete Fourier Series: 

DFS representation of Periodic  Sequences.  Properties  of  Discrete  Fourier  Series.,  Discrete  Fourier  

Transforms: Properties of DFT. linear convolution of sequences using DFT. Computation of DFT: Over-lap Add 

method, Over-lap Save method, Relation between DTFT, DFS. DFT and Z-Transform. 

 

UNIT III: Fast Fourier Transforms: 

Fast Fourier transforms (FFT) - Radix-2 decimation-in-time and decimation-in-frequency FFT Algorithms, Inverse FFT 

and FFT with general Radix-N 

 

UNIT IV: Realization of Digital Filters: 

Applications of Z - transforms, solution of difference equations of digital filters, System function. Stability criterion. 

Frequency response of stable systems, Realization of digital filters - Direct, Canonic, Cascade and Parallel forms 

 

UNIT V: IIR Digital Filters: 

Analog filter approximations - Butterworth and Chebyshev, Design of IIR Digital filters from analog filters. Step and 

Impulse invariant techniques. Bilinear transformation method, Spectral transformations. 

  

UNIT VI: FIR Digital Filters: 

Characteristics of FIR Digital Filters. Frequency response. Design of FIR Filters: Fourier Method. Digital Filters using 

Window Techniques, Frequency Sampling technique, Comparison of IIR & FIR filters 

 

UNIT VII: Multirate Digital Signal Processing 

Introduction. Down sampling, Decimation. Up sampling, Interpolation, Sampling Rate Conversion, conversion of band 

pass signals. Concept of re-sampling. Applications of multi rate signal processing 

 

UNIT VIII: Finite Word Length Effects: 

Limit cycles. Overflow oscillations. Round-off noise in IIR digital filters. Computational output round off noise. 

Methods to prevent overflow. Trade off between round off and overflow noise. Measurement of coefficient quantization 

effects through pole-zero movement. Dead band effects. 
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