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Gaussian Self-Affinitu and Fkactals. By B. B. Mandelbrot. Springer, New York. (2002). 654 pages. $54.95. 
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up on a versatile family. 2. Steps toward a definition of self-afllne functions. 3. Fractal dimensions of Wiener 
Brownian motion, random walk, and their clusters: 2, 3/2, 413, 1, and the new “transient” 5/3. 4. Still growing 
Weierstrass family of functions. 5. Iso- and heterodiffusion, and statistics using the bridge range; mesodiffusion. 
6. Diffusion self-aIBne fractal functions: Their stationarity in logarithmic time. II. Broad continuing issues. 
7. Experimental power-laws suggest that self-at&e scaling is ubiquitous in nature. 8. Recorded history and 
personal recollections. III. Introductions from the 1960s. 9. Self-aflinity and Hurst’s law. 10. Noah, Joseph and 
operational hydrology. IV. Fractional Brownian motions. 11. Fractional Brownian motions, fractional noises and 
applications. 12. Computer experiments with fractional Gaussian noises. Part 1: Sample graphs, averages and 
variances. 13. Computer experiments with fractional Gaussian noises. Part 2: Resealed bridge ranges and “pox 
diagrams”. 14. Computer experiments with fractional Gaussian noises. Part 3: Mathematical appendix. 15. Fast 
fractional Gaussian ,noise generator. 16. Broken-line approximation to fractional noise. V. Fractional Brownian 
surfaces. 17. Poisson approximation of the multi-temporal Brownian functions and generalizations. 18. Geometry 
of homogeneous scala, turbulence: Iso-surface frsctal dimensions 5/2 and 8/3. 19. Earth’s relief, shape and fractal 
dimension of coastlines, and number-area rule for islands. 20. Midpoint displacement cartoon surfaces. VI. Self- 
afline cartoons in grids; Their multiple fractal dimensions. 21. Self-aillnity and frsctal dimension. 22. Diagonally 
self-a6ine fractal cartoons. Part 1: Mass, box and gap dimensions, local or global. 23. Diagonally self-affine fractal 
cartoons. Part 2: Length and area “anomalies”. 24. Diagonally self-a6lne fractal cartoons. Part 3: Anomalous 
Hausdorff dimension and multifractal “localization”. VII. R/S analysis and its uses. 25. Robustness of R/S in 
measuring non-periodic global dependence. 26. Limit theorems on the self-normalized bridge range. 27. Global 
dependence in geophysical and other records. 28. Secular pole motion and Chandler wobble. 29. Clustering in 
a point process: Intertoken histograms and R/S pox diagrams. 30. Global (long-term) dependence in economics 
and finance. 31. Fractal aspects of computer memories. Cumulative bibliography. Index. 
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Preface. Introduction. I. Neurotechnology. Overview: Advances in the development of biomimetic sensors, 
actuators, and controllers (A.I. Selverston). Biomimetic sensors. 1. Biomimetic flow and contact/bending MEMs 
sensors (N.E. McGruer, G.C. Adams, T.Q. Truong, T.G. Barnes, X. Lu and J.C. Aceros). 2. Fly-inspired VLSI vi- 
sion sensors (R.R. Harrison). 3. Visual servo system based on a bilogically inspired scanning sensor (S. Viollet and 
N. Franceschini). 4. Visual sensors using eye movements (0. Landolt). 5. Using biology to guide development of 
an artificial olfactory system (J. White, S. Mall and J.S. Kauer). Biomimetic actuators. 6. SMA actuators applied 
to biomimetic underwater robots (J. Witting, K. Safak and G.G. Adams). 7. Engineering a muscle: An approach 
to artificial muscle based on field-activated electroactive polymers (R. Kornbluh, R.J. Full, K. Meijer, R. Pelrine 
and S.V. Shastri).8. Polymer-based MEMS actuators for biomimetics (R. Horning and B. Johnson). 9. A pieso- 
electrically actuated mesoscale robot quadruped (M. Goldfarb, M. Gogola, G. Fischer, N. Celanovic, I. Celanovic 
and E. Garcia). Biomimetic control architectures. 10. Optimization of swimming locomotion by genetic algorithm 
(D. Barrett). 11. Biomechanical primitives and heterarchical control of limb motion in tetrapods (S.F. Giszter). 
12. A conservative biomimetic control architecture for autonomous underwater robots (J. Ayers). II. Vehicles. 
Overview: Vehicles in neurobiology (P.K. Pook). 13. Snake robots for search and rescue (G.S.P. Miller). 14. A 
lamprey-based undulatory vehicle (C. Wilbur, W. Vorus, Y. Cao and S.N. Currie). 15. Biomimetics in action: 
Design and performance of an autonomous robotic fish (J.M. Anderson and P.A. Kerrebrock). 16. Development of 
a two-joint dolphin robot (M. Naksshima and K. Ono). 17. Pectoral fin controllers (N. Kato). Ambulatory robots. 
18. The role of reflexes versus central pattern generators in dynamical legged locomotion (E. Klavins, H. Kom- 
suoglu, R.J. Full and D.E. Koditschek). 19. A decentralized, biologically based network for autonomous control 
of (hexapod) walking (H. Cruse, J. Dean, V. iirr, Th. Kindermann, J. Schmitz and M. Schumm). 20. Toward the 
development of agile and mission-capable legged robots (F. Kirchner, D. Spenneberg and R. Linnemann). Flying 
robots. 22. The organization of insect locomotion systems and computer-based flight control in the tobacco hawk- 
moth Manduca s&a (G. Wendler). 23. A micromechanical flying insect thorax (R.S. Fearing, S. Avadhanula, 
D. Campolo, M. Sitti, J. Yan and R. Wood). 24. The entomopter (R.C. Michelson). III. Autonomous behavior. 
Overview (W.G. Sykes). 25. Visual homing without image matching (R. Mbller). 26. Phonotaxis in crickets and 
robots (B. Webb and R.R. Harrison). 27. Flow and chemo-sense for robot and lobster guidance in tracking chemical 
sources in turbulence (F.W. Grasso). 28. Sensory fusion in free-flight search behavior of fruit flies (M. Dickinson, 
L. Tammero and M. Tarstino). 29. Visual flight control and navigation in honeybees: Applications to robotics 
(M.V. Srinivasan). Contributors. Index. 

Microarmus for an Integrative Genomics. By Isaac S. Kohane, Alvin T. Kho, and Atul J. Butte. The MIT Press, 
Cambridge, MA. (2002). 306 pages. $40. 
Contents: 

Foreword. Preface. Acknowledgments. 1. Introduction. 1.1. The future is so bright . . 1.2. Functional 
genomics. 1.2.1. Informatics and advances in enabling technology. 1.2.2. Why do we need new techniques? 
1.3. Missing the forest for the dendrograms. 1.3.1. Sociology of a functional genomics pipeline. 1.4. Functional 
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genomics, not genetics. 1.4.1. In s&co analysis will never substitute for in vitro and in viva. 1.5. Basic biology. 
1.5.1. Biological cuueuts in mR.NA measurements. 1.5.2. Sequence-level genomics. 1.5.3. Proteomics. 2. Exper- 
imental design. 2.1. The safe conception of a functional genomic experiment. 2.1.1. Experiment design space. 
2.1.2. Expression space. 2.1.3. Exercising the expression space. 2.1.4. Discarding data and low-hanging fruit. 
2.2. Gene-clustering dogma. 2.2.1. Supervised versus unsupervised learning. 2.2.2. Figure of merit: The elu- 
sive gold standard in functional genomics. 3. Microarray measurements to analyses. 3.1. Generic features of 
microarray technologies. 3.1.1. Robotically spott&l microarrays. 3.1.2. Oligonucleotide microarrays. 3.2. Repli- 
cate experiments, reproducibility, and noise. 3.2.1. What is a replicate experiment? A reproducible experimental 
outcome? 3.2.2. Reproducibility across repeated microarray experiments: Absolute expression level and fold 
difference. 3.2.3. Cross-platform (technology) reproducibility. 3.2.4. Pooling sample probes and PCR for repli- 
cate experiments. 3.2.5. What is noise? 3.2.6. Sources and examples of nise in the generic microarray experiment. 
3.2.7. Biological variation as noise: The Human Genome Project and irreproducibility of expression measurements. 
3.2.8. Managing noise. 3.3. Prototypical objectives and questions. 3.3.1. Two examples: Inter-array and in&a- 
array. 3.4. Preprocessing: Filters and normalization. 3.4.1. Normalization. 3.5. Background on fold. 3.5.1. Fold 
calculation and significance. 3.5.2. Fold change may not mean the same thing in different expression measurement 
technologies. 3.6. Dissimilarity and similarity measures. 3.6.1. Linear correlation. 3.6.2. Entropy and mutual 
information. 3.6.3. Dynamics. 4. Genomic data-mining techniques. 4.1. Introduction. 4.2. What can be clustered 
in functional genomics? 4.3. What does it mean to cluster? 4.4. Hierarchy of bioinformatics algorithms. 4.5. Data 
reduction and filtering. 4.5.1. Variation filter. 4.5.2. Low entropy filter. 4.5.3. Minimum expression level filter. 
4.5.4. Target ambiguity filter. 4.6. Self-organizing maps. 4.6.1. K-means clustering. 4.7. Finding genes that split 
sets. 4.8. Phylogenetic-type trees. 4.8.1. Two-dimensional dendrograms. 4.9. Relevance networks. 4.10. Other 
methods. 4.11. Which technique should I use? 4.12. Determining the significance of findings. 4.12.1. Permutation 
testing. 4.12.2. Testing and training sets. 4.12.3. Performance metrics. 4.12.4. Receiver operating characteristic 
curves. 4.13. Genetic networks. 4.13.1. What is a genetic network? 4.13.2. Reverse-engineering and modeling a 
genetic network using limited data. 4.13.3. Bayesian networks for functional genomics. 5. Bio-ontologies, data 
models, nomenclature. 5.1. Ontologies. 5.1.1. B&ontology projects. 5.1.2. Advanced knowledge representa- 
tion systems for bic+ontology. 5.2. Expressivity versus computability. 5.3. Ontology versus data model versus 
nomenclature. 5.3.1. Exploiting the explicit and implicit ontologies of the biomedical literature. 5.4. Data model 
introduction. 5.5. Nomenclature. 5.5.1. The unique gene identifier. 5.6. Postanalysis challenges. 5.6.1. Linking 
to downstream biological validation. 5.6.2. Problems in determining the results. 6. From functional genomics to 
clinical relevance. 6.1. Electronic medical records. 6.2. Standardized vocabularies for clinical phenotypes. 6.3. Pri- 
vacy of clinical data. 6.3.1. Anonymization. 6.3.2. Privacy rules. 6.4. Costs of clinical data acquisition. 7. The 
near future. 7.1. New methods for gene expression profiling. 7.1.1. Electronic positioning of molecules: Nanogen. 
7.1.2. Ink-jet spotting of arrays: Agilent. 7.1.3. Coded microbeads bound to oligonucleotides: Illumina. 7.1.4. Se- 
rial analysis of gene expression (SAGE). 7.1.5. Parallel signature sequencing on microbead arrays: Lynx. 7.1.6. Gel 
pad technology: Motorola. 7.2. Respecting the older generation. 7.2.1. The generation gap. 7.2.2. Separating 
the wheat from the chaff. 7.2.3. A persistent problem. 7.3. Selecting software. 7.4. Investing in the future of the 
genomic enterprise. Glossary. References. Index. 

Advanced Solid State Phwsics. By Philip Phillips. Westview Press, Boulder, CO. (2002). 386 pages. $55 
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Foreword. Preface. 1. Noninteracting electron gas. Problems. 2: Born-Oppenheimer approximation. 2.1. Basic 
Hamiltonian. 2.2. Adiabatic approximation. 2.3. Reduced-electron problem. References. 3. Second quantization. 
3.1. Bosons. 3.2. Fermions. 3.3. Fermion operators. Problems. References. 4. Hartree-Fock approximation.. 
4.1. Noninteracting limit. 4.2. Hartree-Fock approximation. 4.3. sagrams. Problems. References. 5. Inter- 
acting electron gas. 5.1. Uniform electron gas. 5.2. Hartree-Fock excitation spectrum. 5.3. Cohesive energy of 
metals. 5.4. Summary. Problems. References. 6. Local magnetic moments in metals. 6.1. Local moments: Phe- 
nomenology. 6.2. Mean-field solution. 6.3. Summary. Problems. References. 7. Quenching of local moments: 
The Kondo problem. 7.1. Kondo Hamiltonian. 7.2. Why is J negative ? 7.3. Scattering and the resistivity mini- 
mum. 7.4. Electron-impurity scattering amplitudes. 7.5. Kondo temperature. 7.6. Poor man’s scaling. 7.7. Sum- 
mary. 7.8. Appendix: The Schrieffer-Wolff transformation. Problems. References. 8. Screening and plssmons. 
8.1. Thomas-Fermi screening. 8.2. Plasma oscillations. 8.3. Linear-response theory. 8.4. Dielectric-response func- 
tion. 8.5. Stopping power of a plasma. 8.6. Summary. Problems. References. 9. Bosonization. 9.1. Luttinger 
liquid. 9.2. Pair binding: Can electrons do it alone? 9.3. Excitation spectrum. 9.4. Summary. Problems. Ref- 
erences. 10. Electron-lattice interactions. 10.1. Harmonic chain. 10.2. Acoustic phonons. 10.3. Electron-phonon 
interaction. 10.4. Ultrasonic attenuation. 10.5. Electrical conduction. 10.6. Hydrodynamic limit: Phonon drag. 
10.7. Sound propagation. 10.8. Summary. Problems. References. 11. Superconductivity. 11.1. Superconductiv- 
ity: Phenomenology. 11.2. Electron-phonon effective interaction. 11.3. Model interaction. 11.4. Cooper pairs. 
11.5. Fermi-liquid theory. 11.6. Pair amplitude. 11.7. BCS ground state. 11.8. Pair fluctuations. 11.9. Ground 
state energy. 11.10. Critical magnetic field. 11.11. Energy gap. 11.12. Quasi-particle excitations. 11.13. Thermo- 
dynamics. 11.14. Experimental applications. 11.15. Josephson tunneling. 11.16. Summary. Problems. References. 
12. Localization: The strong, the weak, and the defiant. 12.1. Primer on localization. 12.2. Strong localization: 
The Anderson transition. 12.3. Scaling theory. 12.4. Weak localization. 12.5. The defiant: Exceptions to local- 
ization. 12.6. Summary. Problems. References. 13. Quantum phase transitions. 13.1. Quantum rotor model. 
13.2. Scaling. 13.3. Mean-field solution. 13.4. Landau-Ginsburg theory. 13.5. Transport properties. 13.6. Ex- 


