Preface

Part | Number Representation

1 Numbers and Arithmetic

1.1 What is Computer Arithmetic?

1.2 A Motivating Example

1.3 Numbers and Their Encodings

1.4 Fixed-Radix Positional Number Systems
1.5 Number Radix Conversion

1.6 Classes of Number Representations

2 Representing Signed Numbers

2.1 Signed-Magnitude Representation
2.2 Biased Representations

2.3 Complement Representations

2.4 Two's- and 1's-Complement Numbers
2.5 Direct and Indirect Signed Arithmetic
2.6 Using Signed Positions or Signed Digits
3 Redundant Number Systems

3.1 Coping with the Carry Problem

3.2 Redundancy in Computer Arithmetic
3.3 Digit Sets and Digit-Set Conversions
3.4 Generalized Signed-Digit Numbers
3.5 Carry-Free Addition Algorithms

3.6 Conversions and Support Functions

4 Residue Number Systems

4.1 RNS Representation and Arithmetic
4.2 Choosing the RNS Moduli

4.3 Encoding and Decoding of Numbers
4.4 Difficult RNS Arithmetic Operations
4.5 Redundant RNS Representations

4.6 Limits of Fast Arithmetic in RNS
Part 11 Addition/Subtraction

5 Basic Addition and Counting

5.1 Bit-Serial and Ripple-Carry Adders
5.2 Conditions and Exceptions

5.3 Analysis of Carry Propagation

5.4 Carry Completion Detection

5.5 Addition of a Constant: Counters

5.6 Manchester Carry Chains and Adders
6 Carry-Lookahead Adders

6.1 Unrolling the Carry Recurrence

6.2 Carry-Lookahead Adder Design

6.3 Ling Adder and Related Designs

6.4 Carry Determination as Prefix Computation
6.5 Alternative Parallel Prefix Networks



6.6 VLSI Implementation Aspects

7 Variations in Fast Adders

7.1 Simple Carry-Skip Adders

7.2 Multilevel Carry-Skip Adders

7.3 Carry-Select Adders

7.4 Conditional-Sum Adder

7.5 Hybrid Adder Designs

7.6 Optimizations in Fast Adders

8 Multi-Operand Addition

8.1 Using Two-Operand Adders

8.2 Carry-Save Adders

8.3 Wallace and Dadda Trees

8.4 Parallel Counters

8.5 Generalized Parallel Counters

8.6 Adding Multiple Signed Numbers
Part 111 Multiplication

9 Basic Multiplication Schemes

9.1 Shift/Add Multiplication Algorithms
9.2 Programmed Multiplication

9.3 Basic Hardware Multipliers

9.4 Multiplication of Signed Numbers
9.5 Multiplication by Constants

9.6 Preview of Fast Multipliers

10 High-Radix Multipliers

10.1 Radix-4 Multiplication

10.2 Modified Booth's Recoding

10.3 Using Carry-Save Adders

10.4 Radix-8 and Radix-16 Multipliers
10.5 Multibeat Multipliers

10.6 VLSI Complexity Issues

11 Tree and Array Multipliers

11.1 Full Tree Multipliers

11.2 Alternative Reduction Trees
11.3 Tree Multipliers for Signed Numbers
11.4 Partial-Tree Multipliers

11.5 Array Multipliers

11.6 Pipelined Tree and Array Multipliers
12 Variations in Multipliers

12.1 Divide-and-Conquer Designs
12.2 Additive Multiply Modules

12.3 Bit-Serial Multipliers

12.4 Modular Multipliers

12.5 The Special Case of Squaring
12.6 Combined Multiply-Add Units



e Part IV Division
e 13 Basic Divis



