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INDEX OF TERMS 
 
 
 
 
Abacists  7 
Abacus  4 
Abscissa  111 
Absolute measure of length  127 
Absolute value (|.| )  155n. 
Abstraction  174, 193 
Addition, symbol for  8 
Aleph  189 
Algebra  53, 59 
     ~     , Boolean  70, 107 
     ~     , division  74 
     ~     , Lie  88 
     ~     , linear  77 
     ~     , rhetorical  53 
     ~     , symbolic  70 
     ~     , syncopated  53 
Algorists  7 
Algorithm  59n. 
Amplitude  38 
Analysis  162 
       ~     , nonstandard  180 
       –     situs  142n. 
       –     smooth infinitesimal  181 
Analytic 172, 194 
Angle of parallelism  127 
Archimedes’ principle  15 
Argand diagram  38 
Argument  38, 99 
Arithmetical expression  216 
Arithmetically definable  218 
Arithmos  48 
Associative law of addition  29 
                –        of multiplication  29 
Atomic theory  175 
Autological  191 
Axes  111  
Axiom  18 
     –    of choice  191  
     –    of infinity  201 
     –    of reducibility  201 
Axiomatic method  18 
 
Barycentre  135 
Base  2 
Betti number  149 
Bijection 99 
Binary arithmetic 98   
Binormal  137 
Biunique  99 
Blood group algebra  108 
Boundary  152 
Buffon’s needle experiment  47 

 
: field of complex numbers  37 

Calculus  154 
       ~     , differential  153 
       ~     , integral  153 
Cantor’s diagonal process  186 
       –      paradise  204 and n. 
Cardinal number  188 
Categoricity  202 
Category 109f. 
Category theory  109 
Catenary  168 
Celestial mechanics  169 
Characteristic value  84 
Closed set  151 
Codomain  98 
Collinear  84 
Combinatorial method in topology  143 
Commensurable  12 
Commutative  69 
Commutative law of addition  29 
              –             of multiplication  29 
Commutator  87 
Complement 106 
Complemented  107 
Complete  221 
Complex  147 
Complex plane  38 
Composite  96 
Composition  97 
Concept  196 
      ~      , numerical  199n. 
Conditionally convergent  167 
Congruence  30 
congruent modulo m  41 
Conic section  21, 113 
Conjugation  102 
Connected  151 
Connectivity  146 
Consistent  221 
Constancy principle  227 
Constructible  119 
Contingent  194 
Continuous  143, 156, 194, 225 
          –        function  151 
Continuum  233f 
         ~       , geometric 36, 187  
        –        Hypothesis  190 
         –        theory  175 
Converges  162 
Coordinate  111, 120f, 139 
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Correspondence  98 
Cosine (cos)  38 
Counting  1 
Course of values  196 
Covers  103 
Crises in foundations of mathematics  192 
Cross-ratio  133 
Cuneiform characters  3 
Curvature  128, 136f 
      ~        , Gaussian or total 138  
Curve  121 
    ~    , algebraic  112 
    ~    , imaginary  113 
Cusp  116 
Cycle  148 
 
Decimal  7 
      –       representation  35 
Definition  18 
Degree  112 
Dense  34 
Derivative  156f, 224 
       ~        , partial  169, 227 
Differentiable  155, 172 
Differential coefficient  156 
Differentiation  156 
Digit  5 
Dimension  151 
Discrete  143 
Distributive law  29 
          –        laws  106 
Division  31 
      ~      , symbol for  8 
Divisor  93 
Domain  98 
Doubling the cube  20, 119  
Duality, principle of  134 
Dynamical theory of gases  122 
 
Eigenvalue  83f 
Eleatic school of philosophy  28 
Element  182 
Elements of Euclid  17 et seq. 
Ellipse  21f, 113 
Empty set  103 
Enumerable  185 
Equality, symbol for  8 
Equation , Abelian 
       ~      , binomial  67 
       ~      , characteristic  82 
       ~      , cubic  61 et seq. 
       ~      , cyclotomic  40 
       ~      , differential  168 
       ~      , diophantine  54   
       ~      , heat  171, 22 
       ~      , indeterminate, 53      
       ~      , Laplace’s  170 
       –        of continuity  171 

       ~     , partial differential  169 
       ~     , quartic  65f 
       ~     , quintic  67 
       ~     , wave  169f 
Equations, Cauchy-Riemann  172 
       ~       , Euler’s, for fluid flow  170 
Equinumerous  49, 197 
Equivalent  183 
Erlangen Program  132  
Euclidean algorithm  19, 57 
Euclidean tools  20  
Eudoxan theory of proportions  15 
Eudoxus’s principle of  convergence  16 
Euler characteristic  144  
    –    identities  165 
Exhaustion, method of  15 
Extension  197 
 
Factor  93 
Field  33 
   ~   , algebraic number   92 
   ~   , ordered  34 
Fields of rational, real, and complex number 
    101 
Finite dimension  78 
Finitistic  203  
Fluent  157 
Fluxion  157 
Focus  169n. 
Formation sequence  210 
Forms  193 
Formula  217 
Fourier coefficients  163 
Fourier expansion  166 
Fourth dimension  122n. 
Fraction  30 
Fractions, addition and multiplication of  31 
Function  98, 196 
      ~      , continuous  151 
      ~      , exponential  161 
      ~      , propositional  196 
 
Galois theory  69 
Geodesic  128 
Geometry  10 
       ~      , algebraic projective  135 
       ~      , Bolyai-Lobachevsky  126 
       ~      , conformal  132 
       ~      , hyperbolic  126 
       ~      , line  122 
       ~      , Riemannian  141 
       ~      , sphere  122 
Goldbach conjecture  43 
Gradient  155 
Graph  112 
Greater than and less than, symbols for  9 
Greatest common divisor  93 
Group  96 



INDEX OF TERMS 240 

     ~   , Abelian  69, 97 
     ~   , additive and multiplicative, of integers 
    97 
     ~   , full, of permutations  69 
     ~   , fundamental  147f 
     ~   , homology  148f 
     ~   , Galois  69 
     –      of complex numbers  97 
     –      of continuous deformations  142 
     –      of permutations  69 
     –      of projective transformations  131 
     –      of rationals  97  
     –      of reals  97 
     –      of rigid motions  132 
     –      of symmetries  97 
     ~   , remainder  97f 
     –      structure on cubic curves  118f 
Grouping system, multiplicative  5 
               ~          , simple  2 
 

H: quaternion algebra  78 

Harmonic analysis  166 
Heptagon, regular  214f 
Heterological  191 
Hieroglyphics  2 
Hilbert’s hotel  184, 204n. 
      –       program  203 
Hindu-Arabic decimal system  7 
Homeomorphism  151 
Homogeneous  84 
            –           coordinate system  135 
Homologous  131, 149 
Homology class  148f 
Homotopic  148 
Hooke’s law  168 
Horizon line  130 
Horner’s method  55 
Hyperbola  113 
Hyperbola  21f, 113 
 
Ideal line  132 
    –   point  132 
    ~  , prime  93 
    ~  , principal  92 
Identity  96 
Image  98 
Imaginary 36n. 
       –        part  37 
       –        unit  37 
Inclusion  103 
Incommensurable  12 
Indecomposable  227 
Indeterminate equation  53 
Indivisibles  180 
Infinite  182 
Infinitesimal  178ff, 195, 224 

           ~       , nilpotent  181 
           ~       , nilsquare  156 
           ~       , square zero  156 
           –         transformation  87 
Infinitesimal affineness, principle of  225 
Infinitesimal cancellation, principle of  225 
Infinity, actual  193 
      ~    , potential  193 
Integer  33 
     ~    , algebraic  92 
     ~    , complex,  8 
Integral  159f, 172 
Integration  159 
Intersection  106 
Interval  122 
Intuitionistic logic  206, 228 
Invariant  132 
Irrational  35n. 
Irreducible polynomial  68 
Isometric drawing  130 
Isomorphic 100 
Isomorphism 100, 102 
 
Jacobi identity  88 
Join  105 
 
Kepler’s laws of planetary motion  169 
Kernel  102 
Königsberg Bridge Problem  144 
 
Language of arithmetic  216 
Lattice  105 
     –     of sets  109 
Law of excluded middle  206n., 228 
      –     strong reductio ad absurdum  206 
Lie product  87 
Light cone  124 
Lightlike separation  123 
Limit  155 
    –    point  151 
Limiting ray  126 
Line at infinity  132 
Linear operator  84 
     –     transformation  79 
Logarithm, common  100 
        ~       , natural  42f, 161 
Logical operators  216 
 
Magnitude  76 
Manifold  139 
Map  98 
Mathematical induction, principle of  30 
Matrix  79 
Mean proportional  21 
Meet  105 
Member  182 
Mersenne prime  41 
Metamathematical method  203 
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Method of Archimedes  24f 
Method of limits  155  
Metric  151 
    –     space  151 
Minor  82 
Mixture, problem of  175 
Möbius strip  142 
Model  127, 202 
Modulo  98 
Modulus  38 
moment  25 
Morphism 100, 101, 104, 107 
Moving trihedron  137 
Multiplication, symbol for  8 
Multiply extended magnitude  139 
 
Neighbourhood  150 
Neointuitionism  205 
Newton’s second law of motion  157 
       –        trident  115 
Node  116 
Noncantorian set theory  190 
Norm  74, 76f, 90 
Normal  136n. 
Number, algebraic  187 
      ~     , cardinal  1, 49, 188 
      ~     , code  218 
      ~     , complex  37 et seq., 48n., 52 
      ~     , constructible  210 
      ~     , figurate  11 
      ~     , hypercomplex  77 
      ~     , imaginary 48n.      
      ~     , infinite  52 
      ~     , irrational  35, 52 
      ~     , natural  29 
      ~     , negative  33, 52 
      ~     , ordinal  1, 49 
      ~     , perfect  11, 40 
      ~     , positive  33 
      ~     , prime  19 
      ~     , rational  33, 52 
      ~     , real  34f, 180 
      ~     , square  11 
      ~     , transcendental  47, 187 
      ~     , triangular 11 
      ~     , whole  29 
Numbers, addition and multiplication of  29 
Numerals, Babylonian  2 
       ~      , Egyptian  2 
       ~      , Chinese  5 
       ~      , Greek  3 
       ~      , Maya  6 
       ~      , Roman  4 
 

O: octonion algebra  78 

Object  196 

Octonion  77 
Open set  151           
Order preserving function  104 
Ordering relation  102 
Ordinate  111 
Orientable  147 
Osculating circle  136 
 
Parabola  21f, 113 
       ~     , cubic  116 
       ~     , cuspidal  116 
       ~     , diverging  115 
       ~     , nodated  115 
       ~     , semicubical  116 
Paradox, Banach-Tarski  191 
     ~      , Berry’s  200 
     ~      , Grelling-Nelson  191, 200 
     ~      , Liar  204    
  ~      , Russell’s 190, 197 
Paradoxes, Zeno’s  28, 176f 
Parallel  18 
      –     postulate  124 
Partially ordered set  103 
Pascal’s triangle  56 
Pauli spin matrices  86 
Peano postulates  52 
Pentagon, regular  14 
Periodic  35 
Permutation  68 
Perspective drawing  130 
Phenomenology  230 
Pi   45 et seq. 
Platonism  192 
Pneuma  175 
Poincaré conjecture  150 
Point at infinity  132 
Point-set topology  150 
Positional number system  5 
Postulate  18 
Potential, gravitational  170 
     ~       , velocity  171 
Power set  103 
Prime  90 
    ~   , Fermat  120 
Probability  42, 47 
Product  97 
     ~     , combinatory  76 
     ~     , inner  76 
Projection  131 
Projective plane  135 
Projectively equivalent  131 
Proof, constructive  208 
Proposition, real or concrete  203 
Provability  208 
Pythagorean theory of numbers  11 et seq. 
 

: field of rational numbers  33 
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Quadratic extension  210  
       –        surd  210 
Quadrature  153, 158 
Quadrivium  11 
Quantifier  201n. 
Quantity, extensive  75 and n. 
      ~      , intensive  75n. 
      ~      , variable  153 
Quaternion  72, 85 
 

: field of real numbers  36 
Radian  164n. 
Radius of curvature  136  
Rational function  67n. 
Real line   36 
    –   part  37 
Realism  192 
Reducible polynomial  68 
Reductio ad absurdum  28 
Reflexivity  102 
Refutable  221n 
Regular solid  19 
Relativity, general theory of  141 
      ~        , special theory of  122 
Resolvent function  67 
Ring  33 
   ~   , algebraic number  101 
   ~   , commutative  101 
   –     of algebraic integers  92 
   ~   , remainder  101 
Root of unity  40 
 
Sand-Reckoner of  Archimedes  27 
Scale  2 
Section  131 
Series, geometric  163 
    ~    , harmonic  163 
    ~    , infinite  162 
    ~    , power  164 
    ~    , trigonometric  163 
Set  182 
Seven Liberal Arts  11 
Simplex  147 
Sine (sin) 38 
Singular  82 
Singular point  116 
Slide rule  100n. 
Sound  221 
Southwest ordering  102 
Spacelike separation  123 
Spacetime  122 
        –       diagram  123 
Spatial part  123 
Spinor  85 
Spiral of Archimedes  23 
Squaring  the circle  20, 23 
State space  122 

Stationary point  227 
Subgroup  69, 97 
Subtraction  32 
        ~        , symbol for  8 
Surface  120 
     ~     , developable  138 
Symmetry  95, 102 
Synthetic  194 
      –        a priori  194 
System, infinite  51 
     ~    , simply infinite  51 
 
Temporal part  123 
Term  217 
Tetraktys  12 
Theorem, Arithmetical truth  219 
       ~     , Brianchon’s  134 
       ~     , Brouwer’s  151, 189 
       ~     , Cantor’s  186, 188 
       ~     , Cauchy integral  172 
       ~     , Cayley-Hamilton  83 
       ~     , Chinese remainder  55 
       ~     , Desargues’ triangle  132 
       ~     , Euler’s  142 
       ~     , Fermat’s  41 
       ~     , Fermat’s last  45, 89,116 
       ~     , four colour  145 
       ~     , fundamental, of Algebra  37, 66 
       ~     , fundamental, of arithmetic  41 
       ~     , fundamental, of the calculus  159, 226 
       ~     , Gödel’s first incompleteness  221 
       ~     , Gödel’s second incompleteness  222 
       ~     , Pascal’s  134  
       ~     , prime number  42f 
       ~     , Pythagorean  12 et seq. 
       ~     , Riemann’s  167 
       ~     , Ruffini-Abel  68 
       ~     , Stone representation  109 
       ~     , Tarski’s on undefinability of truth 
     220 
       ~     , Wilson’s  42 
Theorems, Gödel’s incompleteness  204 
Three Famous Problems of Antiquity  20  
Timelike separation  123 
Topological equivalence 151 
          –         space  151 
Topologically equivalent  142 
Totality  102 
Totally ordered set  103 
Transcendental  187 
Transformation  98 
Transitivity  102 
Triangle inequality  151 
Triangular defect  127 
Triangulation  143 
Trigonometric representation of complex 
    number  38 
Trisecting the angle  20, 119 
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Trivium  11 
Truth value  217 
         –        algebra   107 
Twin prime conjecture  44 
Type  200 
Types, ramified theory of  201 
    ~    , simple theory of  200 
 
Union  106 
Unit  49, 72, 75, 90 
   ~  , higher  2 
 
Vanishing point  130 
Variable, dependent  153 
      ~      , independent  153 
Vector  72 
Versoria  114n. 
Vicious circle principle  200 
 
Waring’s problem  44 
Witch of Agnesi  114 
Works of Archimedes 25f 
 

: ring of integers  33 
Zero  6, 33 
  ~   , symbol for  7 


