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Agenda

• Blocks Diagrams of Linear Constant-Coefficient Difference Equations

• Signal Flow Graph Representation of Linear Constant-Coefficient
Difference Equations

• Basic Structures for IIR Systems

• Transposed Forms

• Basic Network Structures for FIR Systems

• Quantization
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Blocks Diagrams of Linear Constant-Coefficient Difference
Equations
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Addition of two sequences

Multipl. of a seq. by a const.

Unit delay



Signal Flow Graph Representation of Linear Constant-
Coefficient Difference Equations
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Nodes and branches in a 
signal flow graph

Signal flow graph with
source and sink nodes

𝑤1 𝑛 = 𝑥 𝑛 + 𝑎𝑤2 𝑛 + 𝑏𝑤2 𝑛

𝑤2 𝑛 = 𝑐𝑤1 𝑛

𝑦 𝑛 = 𝑑𝑥 𝑛 + 𝑒𝑤2 𝑛



Basic Structures for IIR Systems
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Basic Structures for IIR Systems
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Direct Forms

Signal flow graph of direct form I 
structure for an Nth-order system



Basic Structures for IIR Systems
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Direct Forms

Signal flow graph of direct form II 
structure for an Nth-order system



Transposed Forms
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Transposed Form for a First-Order System with No Zeroes

𝐻 𝑧 =
1

1 − 𝑎𝑧−1

Flow graph of simple first-order system



Transposed Forms
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Transposed Form for a First-Order System with No Zeroes

𝐻 𝑧 =
1

1 − 𝑎𝑧−1

Transposed form of simple first-order system

Transposed form of simple first-order system
Input on the left



Basic Network Structures fo FIR Systems

Ankara University Electrical and Electronics Eng. Dept. EEE328

FIR System – Direct Form

FIR System – Transposition



Quantization
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Quantization
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Truncation

Quantization Error:

𝑒 = 𝑄𝐵 𝑥 − 𝑥
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