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absolute value, 73

Africa, Out of, 171, 179, 209

agouti fur, 231

AIDS, 209, 279, 336, 338

albinism, 239

Allee effect, 37

allele, 217

codominant, 227, 262, 264

dominant, 216, 217

fixation of, 267

frequencies, 261

multiple, 227, 276

mutation, 265

partially dominant, 227

recessive, 216, 217

semidominant, 227

wildtype, 244

autocatalytic model, 19

autosome, see chromosome

base substitution, 115, 138

bases, 114

basic reproduction number, 287, 299

Bateson, William, 244

bifurcation diagram, 25

bin size, 349

binomial coefficients, 241

blood type

ABO system, 227, 272

MN system, 262

bootstrapping, 207

brachydactyly, 226

cannibalism, 108

carrying capacity, 12

Centers for Disease Control (CDC), 212, 279,

336

centromere, 248

chaos, 26–28, 39

characteristic equation, 79

chickenpox, 27, 282, 288, 299

χ
2-statistic, 235

chromatid, 248

chromosome, 218, 244

autosome, 247

homologous, 248

sex, 245, 247

cobweb diagram, 15–16, 88

codominance, see allele

codon, 114, 142

color blindness, 246, 256, 271

combinations, 230, 240

competition

contest, 36

model, 85, 105–106, 109–110

scramble, 36

competitive exclusion, 110

complex numbers, 73–74

absolute value of, 73

contact number, 299

maximal male and female, 311

contact rate, 298, 299

crossing over, 218, 248, 251, 252

interference, 260

curve fitting, 315

least squares, 316, 325

line, 325, 331

polynomial, 335

cystic fibrosis, 264

deletion, 115

Demography, Fundamental Theorem of,

71

density dependence, 11

determinant, 61, 79, 167

and inverse of matrix, 61

deviation

mean, 357

mean square, 357

standard, 356–359

total (TD), 322

difference equation(s), 3, 5, 39

coupled, 42, 86

vs. differential equations, 9, 39, 283

differential equation(s), 9, 38, 39,

283

logistic, 40

diffusion, 30

diploid, 218, 247

disjoint, 120
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distance

additive and symmetric, 160–162, 168, 176

genetic, 249, 250, 255

Jukes-Cantor, 157–159, 176, 180

Kimura, 159–160, 166, 180

linkage, see distance, genetic

log-det, 160–162, 167–180

methods of tree construction, 180

phylogenetic, 114, 155–170

physical, 250

distribution, see also random variable, 349

bimodal, 350, 352

binomial, 229–233

expected value, 233, 241

central tendency, 352

χ
2, 234–237, 243

continuous, 351

discrete, 351

normal, 349, 351, 358

probability, 229

skewed, 350

uniform, 350

DNA, 113–116

aligned sequences, 116

coding, 115, 138

junk, 115

mutation, 115–116, 138

dominance, see allele

Drosophila melanogaster, 244

edge, 172

eigenvalue and eigenvector, 65–83, 142, 145, 167

complex, 73, 102

computation of, 78–83

dominant, 70

power method, 81

strictly dominant, 70

emigration, 8

equilibrium, 7, 20–21, 44, 65, 88, 94

saddle, 102

stable, 21, 90, 102

unstable, 21, 102

Euler’s method, 39

event(s), 118

complementary, 122, 126

independent, 123

definition of, 132

mutually exclusive, 120, 129

expected value, see random variable

exponential model, 5

extrapolation, 317

fecundity, 2, 55

Fi , 216

Fick’s law, 30

Fitch-Margoliash

algorithm, 183–186, 191, 192

method, 189–190

fitness, 265

mean, 274

relative, 265

fixed point, see equilibrium

Florida dentist AIDS cluster, 209, 212

4-point condition, 193

fragile X syndrome, 246

gametes, 218

random union of, 221

GenBank, 209

gene, 114, 215, 217

linkage, 246–255

cis and trans configurations, 258

polymorphic, 276

sex-linked, 244–246

gene transfer, lateral, 173, 209

genetic code, 114

genetic drift, 268–271

genotype, 217

parental type, 248

recombinant, 248, 249

geometric model, 5

gonorrhea, 297, 308

growth rate

finite, 3, 11

finite intrinsic, 13

intrinsic, 11, 70

per capita, 11

relative, 37

haploid, 247

Hardy-Weinberg equilibrium, 263

hemizygote, 246

hemophilia, 246, 255

herd immunity, 300

heterozygosity, 275

heterozygote, 218

advantage, 268, 272, 276

histogram, 348

HIV, 209, 307

hominoid, 171, 208, 210

homozygote, 217

advantage, 268, 272

Huntington disease, 240

hypothesis test, 234

immigration, 8

immune system model, 106–107

immunization, 279, 285, 299

independent assortment

of chromosomes, 248

of genes, 219, 221, 222, 225, 246, 249

infectious disease

endemic, 295, 297, 310

epidemic, 279, 281, 286

model

differentiated infectivity, 307

MSEIR, 305

SI, 296, 343

SIR, 281, 343

sir, 298

SIRS, 307

SIS, 297, 343

sexually transmitted (STD), 307

infective class, 281
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influenza, 282

informative site, 202

inheritance

chromosomal theory, 247

Mendelian model, 217–218

initial condition, 3

insertion, 115

interpolation, 317

interquartile range, 356

intersection, 123

inversion, 115

Jacobian matrix, 104

Jukes-Cantor model, 176, 180

leaf, 173

least squares, see curve fitting

leprosy, 297

lice, head, 282, 296

likelihood, 206

linear algebra, 44, 61

linearization, 21–24, 99–101

logistic model, 12, 24–27, 33, 86

malaria, 284

Malthus, Thomas, 5

map

genetic, 249, 250, 254

linkage, see map, genetic

Markov

matrix, 142

model, 57, 141

mass action, 87, 106, 282

mating

assortative, 265

random, 262

matrix

addition, 50

characteristic equation of, 79

definition, 45

identity, 59

inverse, 59

and determinant, 61

formula, 61

multiplication, 46, 48–49

projection, 46

scalar multiple, 50

singular, 62

transition, 46, 140, 141

transpose, 167, 330

Maximum Likelihood method, 206, 207

Maximum Parsimony method, 198–202, 207

assumptions of, 202

mean, 354, 358, 359

mean infectious period, 288

death adjusted, 306

measles, 27, 282, 301, 305, 306

median, 353

meiosis, 218

meiotic drive, 277

Mendel, Gregor, 215

mitochondria, 171, 179, 208

mixing, homogeneous, 87, 280, 282, 339

mode, 353

model

linear, 5, 43

nonlinear, 11, 87

molecular clock, 144, 158, 176, 183

molecular evolution, 113

model, 138–155, 176, 206

equilibrium base distribution, 145

general Markov, 148, 160–162

Jukes-Cantor, 143–147, 155–159

Kimura, 147–148, 159–160

protein, 151

mononucleosis, 297

Morgan, Thomas Hunt, 244

multinomial coefficients, 271

mumps, 27, 305, 306

mutation, 113, 115

back, 116, 143

hidden, 116

mutation-selection balance, 276

mutualism model, 85, 107–108, 110–111

Neighbor Joining algorithm, 191–195, 207

normal equations, 329, 332, 338

nucleotides, 114

nullclines, 95, 97

operational taxonomic unit (OTU), 172

orbit, 89

orthologous sequences, 171

outgroup, 187, 198, 200

overdominance, 268

parallel evolution, 208

parasites, 208

parsimony score, 198

partial derivative, 101

pattern, 204

pedigree, 226

permutations, 241

perturbation, 21, 100

pertussis, 300

phase plane, 89

phenotype, 218

physiology models, 39

plot

log–log, 321

semilog, 319

population genetics, 261–277

population model

density dependent, 11, 33–38

discrete vs. continuous, 39–40

discrete logistic, 12

harvesting, 30–31

interacting, 85–111

Leslie, 53–55, 72, 149

linear, 5, 41–78, 315

intrinsic growth rate, 70

stable age/stage distribution, 71

Malthusian, 2–12

Markov, 57
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population model (cont.)

nonlinear, 11–38, 85–111

Ricker, 34, 37

structured, 41

Usher, 55–56, 109

power method, 81

predator–prey model, 85–105

primate, 171, 210

probability, 116–138

addition rule, 119, 121, 125–127, 129

conditional, 130–133

definition of, 132

frequency interpretation, 117

multiplication rule, 124–127

Punnett square, 219–220, 223

purine, 114, 115, 126

pyrimidine, 114, 115, 126

quarantine, 285, 296, 299, 304

quartiles, 355

rabies, 304

random variable, 228

expected value, 233

additive property of, 234, 242, 250

recessive, see allele

recombination frequency, 255

regression, 332

removal rate, 283, 288, 299, 308

relative, 287, 290, 310

removed class, 281

RNA, 114

root, 173

Rosco, 144

rubella, 301, 305

sample, 359

scalar, 50

segregation

of chromosomes, 218, 245, 247

of genes, 217, 219

selection, 265, 268, 272

coefficient, 266

frequency-dependent, 276

sensitivity, 134–135

sensitivity analysis, 77

sickle-cell anemia, 226

significance level, 236

smallpox, 280, 300

specificity, 134–135

spruce budworm, 38

stability, 21, 88

analysis, 21–24, 99–103

by calculus, 22, 104

local vs. global, 24, 103

stable age/stage distribution, 71

statistics, 345

steady state, see equilibrium

Stirling’s formula, 179

Strong Ergodic Theorem, 71, 81–83,

148

structurally unstable model, 91

Sturtevant, Alfred, 249

sum of squares for error (SSE), 322

susceptible class, 281

symbiosis, 107, 209

syphilis, 297

T cells, 106

taxon, 172

Tay-Sachs disease, 223, 224, 228

testcross, 225

3-point, 252

2-point, 250

tetanus, 304

tetrad, 248

3-point formulas, 183

threshold value, 287, 300

transient, 20, 94

transition, 115, 126, 130, 147, 164

transmission coefficient, 282, 298, 308

transversion, 115, 126, 130, 147, 164

tree, 172

bifurcating, 173

construction

algorithms vs. optimality criteria, 207

methods, 180–208

metric, 175

neighbors, 192

parsimony score, 198

phylogenetic, 171, 172

applications of, 208

rooted, 173–175

rooting, 186

topological, 173

number of, 175, 177–179

unrooted, 173, 174, 200

tribolium, 28, 108

tuberculosis, 283, 297

turbidity, 8

union, 120

UPGMA, 181–183, 186, 192

vaccination, see immunization

variability in data, 208, 347, 355

variance, 357

vector

addition, 50

definition, 45

multiplication by matrix, 46

scalar multiple, 50

vertex

interior, 173

terminal, 173

whale hunting, 209

yellow-lethal allele, 226, 240,
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zygote, 247
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