SUBJECT INDEX

TO WRITINGS ON HISTORY OF DETERMINANTS

N.B.—The volumes previously published are denoted by A, B, €, D:
the present volume by Z: other writings by Proc. .8.E. and Tr. R.8.8.4.

Addition of determinants, A 154, 199; € 10.

Adjugate, the term, A 65, 104; B 191; C 57; D 13, 41-2.

— , & power of original determinant, A 41, 110, 211, 285; D 37, 88.

— , difference between two terms of, D 59, .

— , duplicant of, D 209; Z 223.

— , effect of replacing rows of original by rows from the, D 204-5; Z 34.

— , element of second, A 106, 110.

— , itcration of forming, D 213-5.

— , latent roots of, € 298-9.

— , minor of, A 41, 188, 197, 208, 214, 268; C 12, 29, 42, 176; D 14, 32, 37,
41, 89.

— of null determinant, property of, B 324; € 63; D 431.

— of Bezout's eliminant, A 485-7; B 324-5.

— of product, A 121; B 192; D 64; Z 25, 47.

— quadric, € 95-6.

— , square of, C 8.

— , the (r, 5)!* element of the m®, D 214-5; Z 50.

-, various forms of, ¢ 200.

— viewed as compound determinant of n order and 1st class, B 201.

— , determinants connected with clements of, Z 307, 346, 348, 357.

Aggregate of determinants equal to 0, D 2, 38, 121-2.

~— of determinants equal to a determinant, D 4, 13, 16, 327-8.

— of determinants equal to a multiple of another aggregate, D 15-6,
25-6, 38-9.

Aggregates of determinants, two equivalent, D 140.

~— (vanishing) of determinants, Z 82. (See also under * Vanishing *.)

Aggregate of products of pairs of determinants, A, see po. xxiii in Table
288; B 61-2, 72-3, 206-7, note *416; € 50, 65, 200; D 18-9, 24,
57, 75, 212, 448; Z 5-6, 12, 25, 35-6, 42-3, 51-2, 624, 65, 75-6,
€0, 84-5, 138, 220, 224.
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374 SUBJECT INDEX

Aggregate of products of pairs of determinants of unequal order, € 78,
79-80; D 19; Z 85, 80, 84.

— of products of pairs of determinants, equality of two, A 165-171; € 23.

— of products of pairs of bordered determinants, ¢ 437-8.

— of products of sums of minors of an array, D 69,

— of equigrade minors. (See ‘ Kronecker’.)

— of selected terms of an bXp&D&lOTJ expressed as the reciprocal of a de-
terminant, D 485-6.

Aleph and other' symmetric functions, relations between, B 216-7, 218;
€ 219-20, 246-7; D 50, 227, 229, 235; Z 194.

— function as quotient of two alternants, A 340-2; € 135-6, 137; Z 209.

— function ag a persymmetric recurrent, D 325.

~-— function with negative index, ¢ 146-7.

— functions, difference-product of, Z 204-5.

— functions as elements, A 340-342; € 135-6, 147-8, 158, 219-20, 246-7;
D 165, 180-1, 184, 336; Z 193, 194-5, 204, 209.

— functions, generating function of, D 229.

— functions, Jacobian of, ¢ 166.

Alternant, the term, € 170.

Alternants, Chapter on, A 306—45; B 154-90; C 132-75; D 142-201;
Z 176-214.

Alternant, Cauchy’s double, D 489; Z 196, 202-3.

— , other double, Z 206-7, 210-].

— multiplied by a symmetric fonetion, A 311-8, 323-5; € 155, 157, 109
D 150, 151, 198; Z 184, 185, 186.

— the analogue of Wronskian, B 221.

, trigonometrical, Z 196, 197, 199-201, 208, 209.

— (trigonometric) of infinite order, D 414-5.

Alternants connected with interpolation, B 330; Z 183.

—- , quotient of two, Z 177, 190-1, 194, 196, 199, 204.

— , historical, A 478, 481-2; Z 27.

— with differentiated rows, € 159; D 155, 177-180, 201; Z 179, 1834,
198-9, 203, 204.

— whose elements are roots of 1, € 137, 480.

— , vanishing aggregates of products of, Z 180-1, 185.

Alternant-like array of n—1 rows and » columns, D 190-1.

— determinant of order yn(n + 1), D 188-9.

— permanents, D 151.

Alternate numbers as elements, ¢ 487-9; Z 347-8.

— numbers, exposition of determinants based op, D 78-9. -

Alternating functions, A 94-5, 277-80; D 167-8.

-— and symmetric functions, Cauchy’s, D 66.

— units and numbers, € 6-7, 20, 268, 2734.

Alternée (somme), determinant called, A 280-1.

— (somme), connection with ® resultants’, A 281-4.




SUBJECT INDEX 3175

Angle-functions as elements. (See ‘ Trigonometric °.)
Anharmonic ratios, determinants connected with, B 189, 451-6; D 463—4.
Antorthogonant, construction of, € 478-80.
Approximation to value of determinant, D 32, 483-4; Z 90-101.
Arithmetically expressed elements, evaluation of determinants with,
D 101-2, 103-4.
Arrangement of mn things into #» sets of m each, D 74-5.
Array, the term, B 50, 61. (See also * Matrices *.)
— (2-by-n), product of minors of, C132; D 6, 147, 165-6.
— (2-by-n), relations between minors of, € 56; D 72; Z 164,
— (3-by-n), minors involved, A 86-91; € 38-9.
— (3-by-4, &c.), minors involved, € 65, 186, 191, 195, 196 D 25, 85, 133,
209, 223, 467-9; Z 83, 210.
— (4-by-n), minors involved, A 92; B 468-9; Z 84-5.
— (5-by- 6) special evanescent, € 76.
~— (m-by-2m), m-line minors of, Z 35-6, 60-2, 84-5.
— (m-by-n), relations connecting minors of, ¢ 68; D 25, 50, 55, 212, 218-9;
Z 17, 41-2, 6970, 75-6.
— (m-by-n), functions of elements of, Z 29-30, 52-3.
— (m-by-n), test for evanescence of, A 387; B 15; ¢ 86; D 9, 40-1, 61, 67
102-3, 106; Z 289.
— (m-by-n), evanescence of Z 4, 5, 64-5, 75-6, 125, 288.
-— (m-by-n), eVanescence of p-line minors of, B 51-2, 83; € 24-6, 62-3
71-2; D 106.
— (m-by-m + 1), m-line minors of, Z 54, 212, 942.
— (m-by-2m—2), m-line minors of, Z 78, 152.
- = a8 pre- or post-multiplier of a determinant, B 16, 34; C 5, 331, 334-5;
D 48,
— , augmented and unaugmented, ¢ 83, 84; D 104-5, 105.
— , special persymmetric-like, B 331; D 11, 317-8, 319.
— , leading minor of an, ¢ 330.
— , notation for primary minors of, B 10.
— (oblong), problem of forming special terms from, D 67.
— , persymmetric, D 317, 329-30.
~—- , property of a special n-by-(n+2), D 11.
-— , special function of elements of an m-by-n, D 31, 67.
— , 8pecial 3-by-(2n—1), B 465-7.
Arrays, coevanescence of two, € 37,
— , dependent and independent, Z 125,
—  (equality of two), how interpreted, ¢ 332.
— , notation connected with oblong, B 15, 33, 83, 107; D 220, 221-2.
» product of oblong, B 57, 106~7, 200; € 44-5, 48, 445; 7 80—1.
,propoxtlonahty of minors of two, € 36-7, 48-9, 93, 150-2; D 17.
— triangular, instances of use of, D 243-5, 344-5.
Augmented array, ¢ 83—4; D 104-5.
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376 SUBJECT INDEX

Automorphic transformation, B 312-3, 318; Z 28-9.

Axisymmetric determinants, Chapter on, A 289-305; B 109-53; € 94~
122; D 108-37; Z 131-65.

— determinant, Cayley’s vanishing, C 45.

— determinant, m-line minors of 2m-line. (See under ‘ Kronecker °.)

— determinant, | ¢, + @,| and Cauchy’s double-alternant, € 139.

— determinant, early examples of expansion of, A 294, 415, 421,

— determinant (power of), multiplied by square, D 206-7.

— determinant with a zero primary minor, B 153; C 28-9, 108-9; Z 146..

— determinant with elements linear in 2, B 314; D 287-8, 309-10.

— determinant (special) equal to a skew, Z 156.

— determinant, special, connected with alternants, € 139-40.

— determinant, how related to duplicant and Hermitant, Z 131.

— determinant, early appearance as Bezout's eliminant, A 214, 242-3,
485-7.

— determinant, rank of, Z 139, 155-6, 158.

— matrix increaged by & zero-axial skew, D 492-3.

— unisignant, Z 146-8. (See under ‘ Unisignant ".)

Axigymmetry of Bezout's eliminant, A 214, 242-3, 485-7.

Baltzer's text-book, correction of foot-note in, D 37.

Bazin and the n-line minors of an n-by-(n+h) array, B 206-8.

Bazin’s theorem in compound determinants, B 206-8; € 157-8, 176, 186,
189, 195; D 56, 89, 205, 209, 212, 219; Z 79, 190, 215, 220, 242.

— theorem, extreme case of, ¢ 176, 200.

— theorem and Sylvester’s aggregate of products, € 200.

— and Sylvester's theorems in compounds, D 205; Z 62, 79.

Berpoulli’s numbers, A 479; € 222, 232, 232-3, 234-5, 238-9; D 233-4,
934, 238(2); Z 248, 250, 259.

Bezout’s rule-of-thumb for solving linear equations, A 42-6.

— eliminant of two equigrade equations, A 214, 243, 485-7; B 111, 138-9,
142, 143, 324-5, 340-1; € 112, 162, 328-9, 342, 3545, 374; D 333,
340-1.

— eliminant, adjugate of, A 486-7.

— eliminant as a product of two oblong arrays, D 333, 340-1.

— eliminant transformed into Kuler’s, € 355.

— eliminant transformed into Sylvester’s, € 331-2, 360-1.

— eliminant, mimicry of, D 327, Z 244.

Bezout-Cauchy eliminant got from Sylvester’s bigradient, D 332, 332-3,.
337, 340-1.

Bezout’s method of elimination for linears, D 75-6.

Bezoutiant, B 137-8.

Bialternant functions, A 309-10, 332—42; B 175-6, 181; C 135-6, 1446,
147-8, 152, 154-6, 169-70; D 146, 150, 154, 160-2, 163, 164, 168-9,
186, 190, 195, 197; Z 187-90, 209, 317-8.
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Bialternant function, special, Z 318.

Bi-axisymmetric determinants, B 145-6; C 388-90; D 45-6; Z 174.

Bibliographical lists, A 407-10; € 306-8, 325-6, 361-2, 430-1; D 12, 35,
310-11, 349-51, 4267, 451-3; Z 28, 46, 58, 80.

Bigradient, Sylvester’s, A 487, .

Bigradients, Chapter on, B 358-75; (! 327-62; D 332-51; Proc. R.S.E.
xlix, 1-15.

Bigradient equal to a persymmetric, D 326.

— , a centrosymmetric, Z 316.

— (Sylvester’s), and Euler’s eliminant, ¢ 152.

Bilincar elements, determinant with, B 25, 26; ¢ 94, 446; D 121.

— form, transformation of, A 445, 451; B 313; D 428.

— form multiplied by its discriminant, Z 20.

~ form (special) incrcased by discriminant, D 278.

— form, &* power of a bilinear form as a, Z 45.

Bilinears, eliminant of a set of, ¢ 178-9,

— , determinant expressible as an aggregate of, Z 308-10.

‘=, equality of two, C 95, :

— , instances of, B 132, 449-50; ¢ 301, 321, 322; Z 360-1.

Bimatricant, D 437, 492-3. (See under ¢ Binomial ")

Binary cubic, discriminant of, B 115-6, 358-9, 382,

‘ Binary ’ determinants, B 276.

Binary quantic as a determinant, B 211, 233, 235-6, 240; € 227-8.

— quantic, invariants of, B 3934,

— quantic multiplied by its discriminant, B 116-7, 118; D 429,

~— quantics, highest common factor of two, C 327-8; D 319, 339.

— quartic, invariants of, B 380-1.

— quartie, notation for, B 341.

— quintie, canonization of, B 332, . . ., 338, 339.

— trilincar form, B 35960, .

Binet’s and Cauchy’s claims to multiplication-theorem, A 122-30. -

— identities of 1812, A 86; B 96; D 69.

Binomial-coefficient as quotient of two difference-products, D 191.

— -coefficients as elements, ¢ 447-62.

— -cocfficients, properties of, € 453~4; D 190-1.

— elements, determinant with, € 40-2, 43; D 15. (Sec under
¢ Matrices °.)

~ (power of a), as a determinant, ¢ 237, 460; D 231, 239.

— -sums, product of, D 197.

Bipartite functions, D 27-8, 20-30.

— functions, equality of two, € 95.

— functions, notation for, B 18, 19, 86-7.

— » even-ordered binary quantic as a, D 429.

— notation used, B 25, 116-8, 139; ¢ 320-2, 446.

— quadric, transformation of, A 436, . . .+ B 313.
(E185) 28




378 SUBJECT INDEX

Bipartites and determinants conmected "in one equality, D 29, 65,
492-3.

Biquadric, binary, B 380-1.

Bi-gymmetry in determinants, D 45-6; Z 174

‘ Blocks *, ¢ 24.

Block centrosymmetric, Z 171, 318-9, 323-4.

Block circulants, B 145-6; C 372, 388-92; D 385-95.

— skew, D 460, 472-3, 473; Z 171, 339-40, 347, 356-7.

¢ Boolian * determinants, family of, B 889-90.

Borchardt’s double-alternant product, B 174-5; € 148-50, 157, 158, 165;
D 151, 157, 187, 200.

— eliminant, B 458-9; Z 50, 54, 197-8.

Bordered determinants, early instances of, A 70-1, 201-2, 292-3.

— determinants, representation of expansion of, Z 86, 357-8.

Border changeable to border of 1's, € 484.

‘Bordered determinants, B 18, 19, 129-32, 152, 163; Chapter on, € 432-446;
D 428-438; Z 294-7. ‘

— determinants, product expressed as an aggregate of, Z 80-1.

— determinants, notation for, € 104-5, 434-5.

— determinants, Arnaldi’s theorem on, Z 25.

— adjugate and discriminant of quadric, ¢ 95-6; D 429-30.

— axisymmetric determinants, Z 133, 162.

— continuant, C 421.

— determinant as product of two arrays, B 57, 199-200.

— determinant equal to product of two determinants, B 75-7; D 61-2.

— determinant (special) expressed as a bilinear, C 301, 436.

—- determinants as elements, B 130-2, 198-200; € 191, 438; D 208-10.

— determinants, equivalence of two 4-line axisymmetric, Z 159, 161.

— diseriminant, B 113, 116, 117, 118, 119, 153.

— duplicant, instance of, B 116; Z 71-2.

— elements, compound determinant with, B 130-2, 198-200; € 191, 438;
D 208, 210. '

—_ Hessian, B 394-6, 396-7; C 364-3, 434-5.

— permanent, € 169.

— product of two oblong arrays, A 70-1, 201-2, 202-3; D 430, 434.

— skew determinant, B 268, 269, 274, 278, 281, 287.

— special penesymmetrics, € 131.

— special persymmetric, C 325; Z 162-3, 260, 263, 2645, 267.

— zero-axial skew, D 260-1.

— zero-axial axisymmetric expressible as a square, Z 164.

Bordering a determinant of nullity p, D 2-3.

— a Lagrangian determinant, ¢ 288, 301, 302.

— of a special axisymmetric determinant by units, € 97-8.

— a special determinant has effect of squaring, D 61-2.

Brianchon’s theorem in conicg, ¢ 195-6.
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Caleulus of forms, B 68-72, 338.

Canonical form of odd-degreed functions, B 80, 831, 332....

Canonizant, B 338, 341, 351-2, 357.

Catalecticant, B 335, 338, 341, 351.

— and its quantic, product of, D 429.

Cauchy and Binet’s claims to multiplication-theorem, A 122-130).

Cauchy, the passing of, B 319,

Cayley and matrices, B 85; D 31, 285.

— and Sylvester, period of, D 1.

Cayley’s determinantal operator Q (see under ‘Differential Operators ),
D 57, 462-3; Z 299.

— last paper and death, D 52.

Census of terms. (See under ‘ Number ")

Central secondary minor, vanishing of, D 73.

Centre-skew determinants, D 263—4.

Centro-symmetric determinant, € 123, 124, 129-30, 275, 478; D 45, 140,
141; Z 167, 316, 318-9, 323-4.

— -symmetric determinant (special) resolvable into two, Z 38-40.

Characteristic = rank, D 106. (See under ¢ Rank ’)

— equation, Cauchy’s so-called, D 21.

Chess problem, C 486-7; Z 299, 302, 305.

Circulants, Chapter on, B 401-12; ¢ 372-92; D 356-95, 15; Proc. R.8.L.
xliv, 218-41.

Circulants, special, ¢ 128; Z 334.

Circular substitution, A 97, 273-5; D 72-3.

— summation, symbol for, C 383.

Clefs algébriques, B 43-5, 77-8, 84, 319.

Coaxal or Coaxial, B 88, 414-8.

Coaxial minors, sums of equigrade, A 299; B 32, 311-2, 316; D 29-31.

~— minors, determinants with equal sums of, € 46-7, 96-7, 204.

— minors, expressibility of determinant in terms of, D 54, 58, 66, 67-8
394-5.

— minors, notation for sums of, D 52.

— minors, number of relations between, D 54, 58, 66, 67-8, 394-5.

— minors, one of each order positive, ¢ 107.

— minors of orthogonants, B 316; D 303, 304.

— minors of product, B 32; D 14, 52, 65.

— minors of squarcd determinant, B 120, 145,

— minors of axisymmetric determinant, D 128, 135, 135.

— minors, relation with row-sums, @ 30.

Coevanescence of arrays, 0 37, 47.

— of m-line minors, Z 7, 41-2.

Cofactor of an ¢lement, notation for, A 61; C 55,

Combinations, notation for, D 221-2,

— , closed sets of, Z 229-230.

£
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Combinatory numbers, determinants of, ¢ 138-9, 200, 218, 231-3, 245,
319, 465, and Chap. on 447-462; D 192, 196, 234, 237, 471, 491,
403, 497; % 307, 310, 311-2, 316, 342, 349-51, 351-2.

— number equal to quotient of two difference-products, D 191.

Common roots of two binary quantics, B 100-1, 371, 373-4; C 162, 328-9,
340-2, 352, 354, 3545, 356-7.

Commutants, B 22, 334, 68, 69, 71, 267, 332, 357.

¢ Complemcntary ’, the term, A 112, 114.

Compl_ementaries, Law of, ¢ 23, 33, 66, 277, 279-80; D 7-8, 76, 81.

— (Law of) applicable to axisymmetrics and centrosymmetrics, Z 135,
168-9.

Complex nambers as elements. (See ¢ Hermitants’.)

— quantities (product of) expressed by means of determinants, D 478-9.

Composite order, determinants of, B 102-4; D 49, 74.

Compound (m™) of a vanishing determinant, D 490.

—, resolvable minors of, Z 36-7, 235-6.

—, tesult viewable as minor of second, C 16.

— (special) of D, divisible by D, Z 87,

Compounds, complementary, A 112, 118; € 177.

— , notation for, A 112, B 193-4; € 177, 182, 186; D 205.

— of two reciprocal determinants, D 13.

— , product of complementary, A 118; B 191; € 177.

— of an orthogonant, D 298.

— , special resolvable, Z 36, 174.

Compound determinants, A 111-5, 117-8; Chapter on, B 191-209; € 176-
207; D 202-223; Z 215-46.

—, determinant’s relation to its mi, ¢ 196, 202, 204; D 49.

_. determinant, Bazin’s, C 157-8. (See under Bazin’.)

__ determinant with bordered elements, € 191; D 217; Z 7.

_- determinants got by partitioning an mn-line determinant, D 74.

__ determinant, ¢ Sylvester’s’ first extensional. (See under ‘ Sylvester’.)

—. determinant whose elements are squares of determinants, B 170;
D 203—4.

—. determinant whose eclements are bordered determinants, B 130-2,
197-200; € 191, 438; D 208, 210. )

__ determinant with squared elements, ¢ 170; D 67.

— Wronskian, factors of, Z 288.

Condensation of a determinant, B 46, 80, 95, 201-5; ¢ 9, 15-6, 17-8, 32-3,
51, 80-1, 82, 102, 103, 108, 449; D 494; Z 10-1, 36-7, 59, 87, 237-8.

— of bigradient array, € 331, 345-6.

Conjugate applied to elements, A 100.

__ determinants, B 250, 295, 316; D 29, 88.

— minors, B 146; D 14. ’

— partitions, € 229; D 146.

— permutations, A 59, 256; ¢ 33, 35.
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Continuants, Chapter on, B 413—44; ¢ 393-422; D 396—413; Proc. R.S.E.
xlvi, 46-70.

Continuant connected with Sturm’s functions, B 344.

— , determinants like a, B 418; € 240-1, 3934, 395-7; D 402-3, 411.

— , generating function of a special, € 214.

— (multilineant), convergence of, D 425.

— , property of an implied persymwmetric, B 350-1, 421,

— (simple) persymmetric, € 394-5, 459.

Continuants, special, C 55, 325; D 262.

Continued fraction for a power-series, ¢ 315-9.

— fraction for quotient of two series, B 361, 368-5; € 355, 356.

— fractions and Sturm’s division- -process, B 343-4, 365,

— fractions, agcending, € 230-1, 422,

— fractions, Bauer's relation between two special, ¢ 399401, 402, 417,

Cos 78 expressed as a persymmetric in cos 0, D 315,

Cosine of sum of angles as a determinant, D 479,

Cosines of four angles whose sum vanishes, relations betwceen, D 395.

Covariants, B 378, 386.

Cube of 3-line determinant as a 6-line determinant, D 461.

‘ Cubing * (so-called) of a determinant, Z 56.

Cubic determinants, bibliography of, ¢ 429-31; D 426-7.

— determinants, early instances of, € 429-30.

— determinants included in text-hook, € 54-5, 75; D 78,

— (binary), B 115-6, 358-9, 382.

— (ternary), B 379, 381, 383-4, 390, 391, 394, 397; C 366, 368.

Cumulant, B 422; D 404.

Cyclical groups of suffixes, A 248-53, 273; D 72-3.

— permutation, terms got by, A 250, 260; ¢ 31; D 18, 57.

~— summation, symbol for, B 295-6; C 383.

Defining characteristics of a determinant, Z 29, 40, 51, 52-3.

Definite integrals sz elements, B 461-2; ¢ 469-73; D 464.

— integral, Gauss’ approximation-formula for, ¢ 309-10, 310.

Definition of determinant, generalization of, B 41-2, 66, 256-7, 266-7.

Definitions of a determinant, A 24, 99, 220, 254-5; €20,71; D79; Z 51.

Dependence (linear) in general, Z 277, 283, 288-9.

Dependence or independence of equations, &«., A 360-1; B 221-2, 225-6.

Derangement, A 12 (See * Tnversion ’.)

Derivation of coexistence, A 227, 322; B 186, 92.

Derivational functions of a bilinear, B 17-21.

Desargues’ theorem in geometry, ¢ 192, 205.

Determinant (general 3-line) connected with quaternions, € 18.

— (3-line, with 12.23 .31 = 13.32, 21), D 301, 304-5; Z 355.

— constructed from another by row-operations, B 37-9; ¢ 19, 77; D 4,
36, 71,
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Detceminant (special) equal to a produet of difference-products, D 188-9.

— expressed by 1 + (n—1)? of its terms, C 27.

—, history of term, C 348.

— (special). (See under ‘ Elements )

— (special 3-line) in terms of diagonal ¢lements and their complementaries,
D 53.

— unaltered by certain changes, C 39, 51, 82,

— with one row equal to sum of multiple of others, A 158, 199, 223.

Determinant with. zero primary minor, resolvability of, B 153; € 28-9,
108-9.

Determinants among related functions, position of, A 277-8.

_ formable from another by permuting elements of a row, D 334, 63.

— with vanishing row-produects, ¢ 36, D 17.

Determinant-product with diagonal elements diminished by 1, D 46.

Determinantal form, to put ordinary expression in, € 26-17, 62, 82,

Determinantalists criticised, D 23—4.

Development. (See also under ¢ Expansion )

_- of determinant according to single diagonal elerents, D 46.

— of determinant as an aggregate of 4-factor products, Z 25, 82, 86, 87.

Diagonal elements, expansion according to products of, A 178, 294, 421;
B 42.

— terms, final expansion as aggregate of, D 17-8, 50, 534, 63, 85-6.

Diagonals, multiplication and division of, Z 17-8, 254.

Dialytic elimination, A 236-7, 238, 239, 242, 243-6; B 9, 17, 30; See also
Chap. on Bigradients, B 358-75; ¢ 327-62; D 332-51.

__ elimination, unfavourable case of, C 374.

__ eliminant, and Euler’s form, B 369-70, 374-5; C 152.

Difference of two determinants, D 69-70.

— of two products of differences, determinant equal to, B 451-6.

Difference-equation of second order, D 400-1.

-, solution of general, ¢ 211-2.

Difference-product and definition of doterminant, A 99, 254-5.

— an alternating function, B 9.

—_ alterpant, properties of, ¢ 172-3.

__ alternant, multiplied by symmetric functiong, D 150-1, 197, 198,

— alternant. (See under  Alternants’.)

— as & Jacobian, € 141-2, 165-6; D 454-5.

— as a Pfaffian, D 147.

__ unaltered although elements made aleph functions, Z 204-5.

__ differentiated, € 138; D 184.

— of 2n elcments, Z 178, 192.

— of mn variables, expression for, D 144, 199.

— , determinant equal to special power of, Z 187.

—ofl, 2 ..., nused, €139, 159, 314, 452; D 144.

—of 1/1%,1/32, 1/5%, . . ., Z 211-3.
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Difference-product of »™ roots of 1; € 137; Z 208.

—of 1/12,1/22, 1/32, . . ., Z 211-3.

Difference-products. possible equality of two, D 147,

Differences, determinant of higher, A 482-3.

Differentiation of a determinant, A 261-2; ¢ 9; D 1, 5, 64; Z 37, 33.

— of a continuant, ¢ 395,

— of an axisymmetric determinant, A 300, 300-1, 302-3; B 146.

— of a circulant, B 408.

— of a Wronskian, A 484; D 245, 246.

~— of a special axisymmetric determinant, € 117.

— of & special recurrent, ¢ 215-6.

— of Bezout’s condensed eliminant, B 143; € 328-9.

— of Lagrangian of | a,, |, Z 49.

— , o of a quotient, B 210; € 231, 240; 7 249, 261.

—, 7t of wr, € 239-40.

— , the »' of @{{(x)}, B 214; € 226-7.

— of u(x) with respect to v(z), D 224.

Differential-coefficients (partial) of a determinant, A 212, 261-2,

— , notation for, A 359.

— equations, B 220, 220-1, 222; € 160, 317; D 124, 455; Z 149.

— operators as elements, A 33-4; B 70-1, 95-6, 247-8; € 278-80; D 57
185, 381, 462-3, 479.

Dilatation-theorem, Trudi's, € 3347,

Discriminant, the term, A 41, 64; B 63, 92, 184, 360-1, 366, 388-0; C 66,
348-9, 352.

— and Hesgian of gquadric, B 877, 388-90.

~—, bordered, B 113, 116-9, 153.

— (quasi) of a bilincar, B 18-9.

— of a binary cubic, B 115-6, 358-0, 382.

— of a binary quartic, B 361, 372; ¢ 349.

— of a binary quintic, B 366, 372.

— of a speeial quadric ag a continuant, B 435.

— of the Lagrangian determinant, B 295-302, 321-3.

— of a quadric, product of quadric and, B 116, 118.

— of a quadric as a sum of squares, B 321; € 286, 288, 200, 303-5

— of quadrie, vanishing of, C 96.

— of quaternary quadric, B 119, 137, 152, 315; D 115-6.

— of n-ary quadric before and after transformation, B 118-9.

— of ternary quadrie, evectant of, B 153.

— of ternary cubic, B 384.

~ of U - AV where U, V are ternary quadrics, D 436-7.

— of (2m2—1)/(z—1), € 359-60.

— , persymmetric form of, B 159-60, 172-3, 184-6, 346-17.

— of the emanants, B 389-90,

— which is unit-axial skew, D 278.
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Discriminant, zero-axial, B 315, 467.

¢ Disjunctive ’ equality, B 60, 62,

Distances of points, relations between, B 7-8, 109-10, 122-3, 140-1, 144-5,
146-7, 151(2), 469-70; C 100, 108, 118, 493-5; D 116-7, 118(2),
125-6, 136; Z 140, 163.

‘ Double ’ determinants, C 178-9; Z 232-3.

Doubly compound determinants, € 191-2, 195-6, 205-6.

Duality (law of), connecting determinants and permanents, Z 24.

Duality (proposed law of) in alternants, Z 188-90.

Duplicant, definition and property of, D 209; Z 71-2, 223.

— , determinant related to, Z 325-6.

— , ingtance of bordered, B 116.

Bisenstein, B 358-60, 379.

Element, the term, A 260.

— , positional notation for, A 8-9, 22.

Elementary divisors. See Chap. on Invariant Factors, D 435-53.

Element-by-element equality, B 95; € 8, 297-8.

Elements all alike except in diagonal, B 141~2; € 100-1, 109-10.

—- , effect of changing signs of diagonal-, Z 12,

Element as an analogue of points in geometry, D 71-2.

— , effect of adding w to cvery, Z 36.

Elements connected with Bessel’s functions, D 482,

— connected with elliptic functions, € 161.

— connected with Theory of Integers, C 116-7, 118-9, 120, 120-1, 121.

— , determinants formable with the same 73, D 33, 34, 63.

— formed from elements of a 2-by-4 array, D 480.

— formed in various ways from a, b, ¢, d, e, D 475.

— got from magic squares, C 68, 475, 478, 490.

— got from | ey, | by adding a constant, C 495.

— in part taken from adjugate, D 204-5.

— like 1/m!, © 217, 222, 234, 236-7.

— of 4-line determinant with 2-line minors conditioned, B 464-5.

— of product-determinant expressed as bipartites, D 28.

— of second adjugate, A 106, 110.

— of the form (a, + B2 (2, — Ba)™* - . . (@, — Bo)™% © 140.

— proportional to elements of adjugate, € 288-90, 478-80.

— such that a,, = (—1)" 2 @, 5y 1, C 487.

— such that a,,. a,, = 0 and ;. Gy, = —,, . @, C487-9.

— such that a,, = @(f — 1.7n + ) where o(x) = }z(x — 1)m — z(z — 2),
C 492. :

— such that a,, = @, or 0 or b, according ag r< = >3, C 493.

— such that a typical row is 1, &, B, «f, B 451-6.

— such that all the row-sums vanish, B 150, 458-9.

— such that col 4 = col 2.col 3, B 451-6: C 492.
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Elements such that eol, = (a, 8, v, . « § col,), D 463-4:
— such that cach row-sum is of form {a:+ B—yB) F (@ -y )+ .} (e — ),

D 188-9.
— such that each row is a permutation of any other, C 480; D 475, 486 -T1.
— such that tow,, . row,, = @ and row, .row, = b, € 306.

-— such that square of dlfference of two I‘OWS is 2, D 467.

— such that square of each row equals 2, ¢ 305-6.

— that are (v —1)! derivates of n functions of 2 variables, ¢ 481-4;
‘D 470.

— that are either @ or 5, 7 170.

— that are —a, fik; with augment 1 in diagonal, D 485-6.

1

mz—)ﬁ, D 471.

— that are 0 in (7, 5)® place when » -+ 5 is odd, D 474.

— that are 0'%, 1%, 2, . . differences of a row of quantities, D 474.

— that are -1 or ~1, D 495.

— that are a,, with a,, in arithmotical progression, D 476-7, 488-9.

— that are (ra -— $)72, D 489,

— that are C2+H"-1F (x + » — 1), D 456.

— that are a, + b; except in diagonal, D 461-2.

— that are f(x + r — 1,y + s — 1), D 470-1.

— that are a0 + {(x + y + r — 1)3}s2, D 471.

— that are m™ powers, D 330.

— that are 3-line minors of 3-by-32 array, D 223.

— that are aleph functions, C 147-8, 158, 220; D 165, 180-1, 184, 336-7;
Z 193, 204-5.

— that are alternants, B 329-30.

— that are alternating numbers, C 487-9; Z 347-8.

— that are bilinears or bipartites, B 25-26; € 94, 446; D 121.

— that are binomial, B 79, 93, 94, 1134, 314, 465, 468-9; € 40-2; D 15,
437, 492-3.

— that-are bordered determinants, B 130 2, 197-200; C 191, 438; D 208,
210.

— that are coefficients in the quotient of two power-series, D 319, 326-8.

— that are combinatory numbers, € 158-9, 200, 218, 231, 232, 2334,
245, 465; D 192, 196, 234, 237, 471, 491, 493, 497, and Chap. on
447-462.

— that are complex quantities, B 449-51; 285-6, 474; D 497; Z 50,
305-6, 314, 327, 329-30.

— that are conditioned linear functions of z,, x,, . . s T, D 477-8,

— that are connected by a common operator, D 4.)4—5

— that are covariants of two sets of binary quantics, D 456.

— that are definite integrals, B 461-2; € 469—73; D 464.

— that are derivates of those of an orthogonant, ¢ 296-8.

— that are differences, D 381-2; 7 153-4.

— that are
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Flements that are differential operators, A 33—4; B 70-1, 95-6. 247-8;
C 278-80; D 57, 185, 192-3, 361, 462-3, 479.

— that are each @, of st permutation of variables, D 177.

—- that are © factorials *, ¢ 245-6; D 167, 195-6, 322-3, 471.

— that are fizurate numbers, C 33, 102-3, 493; D 497.

— that are finite differences, A 482-3; D 483.

— that are got in rows from the rows of another determinant, B 401-2;
C 19, 77, 495, .

— that are grouped in similar 2-by-2 skew arrays, D 460, 472-3, 473.

— that are in each row in arithmetical progression, D 187.

— that are integral numbers, B 462.

— that are inversely axisymmetric, C 476; D 485-6.

— that are Jacobians, A 380-3; B 192,

— that are linears in z, D 288, 437-8.

—_ that are negative in diagonal and positive elsewhere, D 463.

— that are oblong arrays, Z 320-1.

— that are operational. (See under * Operators ’.)

— that are p' powers of the elements of the adjugate, Z 236-7.

— that are polynomial, C 52-3; D 22-3; Z 20-1.

— that are primary minors of an (n—2)-by-n array, D, 216, 218, 219.

— that are products of k factors, D 495-6; Z 8, 66.

— that are products of n — 1 of 2n varisbles, C 474-5.

— that are products of pairs of determinants, € 2034, 206.

— that are products of two arrays, B 197-200, 204.

—— that are quaternions, B 459-61; D 490, 496.

— that are reciprocals of factorials, C 217-9, 234-7; D 323.

—_ that are reciprocals of consecutive integers, D 328-9.

— that are reciprocals of those of a null determinant, D 458-9.

— that are repeated differential-coefficients, D 184—5. (See under ‘ Differen-
tial *.)

__ that are roots of 1, C 137, 480.

— that are simple symmetric-functions (¢’s), € 1447, 151, 154-6, 164,.
172, 219-20; D 145-6, 1723, 175, 324-5, 454-5.

— that are squared clements of adjugate, D 67.

— that arc squares of determinants, C 170; D 203, 204.

—_ that are squares of distances, B 109-10, 121-3; € 100, 108, 118, 493-5.

— that are sums (8's) of like powers, B 15960, 1624, 169-71, 172-3, 184,
330-1, 353-4; € 209, 220; D 180-1, 316, 331, 336-7.

— that are sums of #** powers of differences, C 493-5.

— that are trigonometric. (Sec under * Trigonometric )

_ that are trinomials involving 3* roots of 1, D 465.

— that are zeros save in diagonal, D 456.

— that are binary produacts of (m~—1)-line minors, Z 233-5.

__ whose Tow-gums are 2-% (x, + y, + 7, + w,)% € 203-4; D 207.

— whose row-sums are }(z, + y, - 2,)%, C 195; D 208, 467-9.
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Elements whose row-sums are (z, + y, + Z) (g -y T+ 2,), € 195, 204,

— whose row-sums are (a, + b, + ¢,)%or (@, + b, *+ ¢,) (a, - by + ¢,),
D 202-3; Z 2334.

Elementartheiler and Invariant Factors, Chap. on, D 435-51.

Eliminant, the term, B 107 (footnote).

— from three equal quotients of linears, B 208-9; Z 220-2,

-— , quagsi-dialytic, D 3345, 336.

— of an evanescent array, C 180-1, 317-8.

— of two Lagrangian determinantal equations, D 300, 466,

— of a set of determinantal equations, € 193.

~— of a set of lineo-linear equations, C 178-9.

— of one quadric and n — 1 linears, C 435-6, 43940, 441-3.

— of one quadric, one 7%, and 2 linears, C 434, 435.

— of three binary quadrics, B 376-7.

— of three binary quantics, Z 50.

— of three special ternary quadrics, D 51, 61-2, 223.

-— of two binary guantics with determinant coefficients, Z 244.

— , result from equating two forms of, € 349, 351, 358-9, 360-1.

— , unigignant, D 130.

Elimination leading to result in determinants, B 8-9, 74, 95, 102-3.

Elliptic Functions, alternants connected with, ¢ 161; Z 180-182.

Emanants, B 389-90. .

English period of predominance in subject, B 4.

— period of neglect of determinants, A 198; Z 2.

Equations constructed with partially specified roots, € 357-8; D 335-6,
359.

Equation (cubic) with 3-line axisymmetric coefficients, A 297-8.

~— in z, approximate solution of, € 408-10, 423-6.

— in z solved by help of circulant, D 360, 370-1, 374, 377, 390.

— in x whose coefficients are the determinants of a persymmetric array,
B 334-5, 340, 342-3.

— of secular inequalities, A 295-6; B 120. (See under ° Latent )

Eqgnations (linear), Chap. on, ¢ 83-93; D 97-107; Z 118-30.

— (linear), solution of, A 13, 24, 33, 42-6, 47, 105, 146-8, 151, 158, 172-3,
212, 213, 216, 2245, 227-31, 235-6, 262, 284; B 1-2, 9, 29, 34-3,
36; D 2, 23, 75, 84.

— (linear), resultant of, B 10, 13-4, 35, 40-1, 58, 84-5, 92, 324-5, 427.

— (linear), as basis for teaching determinants, ¢ 69-70; D 23-4.

— (linear), Brill's theorem applied to, ¢ 49; Z 122, 123.

— (linear), Capelli’s test for consistency of, D 104; Z 118-9, 125-6, 126-9.

— (linear), determinant of the reverse set of, A 284-~5,

— (linear), Rouché’s solution of, € 91-2; Z 119-20, 122.

— (lingar), Grassmann on, B 29; € 7.

— (linear), two sets with conjugate determinants, A 63, 200-1 D 75.

~— (linear), with determinantal coefficients, ¢ 193,
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Equations (linear), with quaternion coefficients, Z 130.

— (linear), with axisymmetric determinant, A 63, 290-1.

— (linear), with zero-axial skew determinant, A 263, 395-3, 401-3; B 262-3;
D 6; Z 125-6.

— , set of linear, connected with interpolation, B 155, 164; Z 129,

—_ ., set of linear, connected with canonization, B 332-7; Z 127.

__ . set of linear, determinant an alternant, A 306-8; B 134-5, 161-2,
164-5, 169; C 143; Z 214.

—, set of linear, determinant a persymmetric, € 315.

— , set of linear, determinant a pencsymmetric, Z 167.

—_, set of linear, determinant a double alternant, B 156-8, 159, 164; Z 120,
123.

_. . seb of linear, determinant a Jacobian, A 366-8, 369; B 250.

— . get of lineaxr, determinant of rank m, D 10-11; Z 4.

—, set of linear, abridged notation for, B 87.

—, set of linear, redundant, B 40-1, 58.

—, set of linear, linear only in half of its unknowns, B 332-5, 338, 339, 352;
¢ 309-10, 310.

— , set of linear, non-uniform solution of, D 420.

—_, set of linear, solution by undetermined multipliers, B 161-2.,

—, set of linear, whose determinant is either of two circulants, D 384.

—  set of linesr, whose roots are the p* powers of the roots of another,
D 359.

—-, set of linear, whose sums of like powers of roots are known, D 233.

— , set of linear, whose coefficients are quaternions, Z 130.

Equivalences, number of solutions of a set of, D 105.

Euler’s eliminant of two binary quantics, B 161, 350, 369-70, 374-5.

—_ eliminant considered with Bezout’s and Sylvester's, € 355; D 342.

Fulerian and similar numbers as determinants, C 233, 236, 238-9; Z 248,
248, 251, 256, 259.

Evaluation, helps in, € 12, 67; D 101-2; Z 13, 48-9, 128.

 Evanescence. (See under ‘ Vanishing’.)

Evanescent array, test for, C 25-6, 62-3, 71-2, 76, 87; Z 41-2,

Evectant, B 152-3.

Even-ordered determinant, properties of, B 276-7; D 113-4; Z 26.

Expansion according to diagonal elements, B 42, 469-70; € 3-5, 467.

— (final) of a determinant according to elements of a row and a column,
A 104-5, 162. }

— (final) of a determinant according to products of diagonal elements,
A 177-8, 204, 415, 421.

— (final) of a determinant as an aggregate of diagonal terms, D 17-8,50, 53—4.

— (final) of a determinant got by eyclical permutations, A 260; € 31;
D 17-8, 57.

— (final) of a determinant in terms of complementary minors, A 24, 33,
52, 116, 164, 261. (See also under ‘ Laplace’.)
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Expansion in terms of augments of diagonal elements, A 299,

— in terms of partially zero-axial determinants, D 645, 275.

— in terms of products of diagonal elements, A 178, 294, 421; B 42.

-— in terms of zero-axial minors, B 42; € 54.

— of reciprocal of a product of linears, A 349-52.

— in power-series, alternants connected with, D 182-3, 482-3.

Extensible minors, Law of, C 23; D 7-8, 60, 63, 76, 137, 211; % 5, 37, 56,
87, 135, 168-9.

Extensional of a manifest identity, A 382; B 60-1; ¢ 23; D 193-4; Z 87.

— of Laplace’s expansion theorem, ¢ 21-2, 78-81; D 63, 76.

— of Schwein’s theorem of equal aggregates, € 23.

— , Reiss’s general, ¢ 23.

Extensionals, instances of, A 139, 141-2, 185-7, 382, 384-5, 477; B 60-1,
193—4, 197, 207; € 182, 194, 202: D 6, 219.

¢ Facients *,.B 359,

Factor removed from row, A 154, 199, 223.

— (common) of f(x) and ¢g(x), test for, D 319.

— in determinant due to common factor in elements of a sub-array, € 26,
43; Z 60, 81.

Factorization of norm connected with axisymmetric determinant, Z 133,
145-6, 159. ’

‘ Factorials * as elements, D 167, 195-6, 322-3, 471,

Factors (linear), determinants resolvable into, B 133-6, 145-6, 147; C 388—
92, 480, 484, 496; D 134-5, 475, 486-7; Z 1724, 224-5.

‘ Faculties  as elements, C 245-6. :

Figurate numbers as elements, € 32-3, 102-3, 403; D 497; Z 349-51.

— determinant (so-called), Z 307.

Final derivative, B 14.

Frame-lines of Pfaffians, D 265.

Fredholm’s determinant (so-called), Z 19.

¥rench mathematicians’ predominance in subject, period of, A 133; B 4.

‘ Fukndai’ problems and determinants, Z 55-6.

Function, number of values of a, A 93-4; ¢ 6.

Functions more general than determinants, % 10, 19,

Functions, Cauchy’s alternating and symmetric, A 94-5; D 66.

— other than determinants formed from an array, Z 52-3.

— , dependence or independence of, A 360-1; % 125, 129,

— having same law of multiplication as determinants, Z 66-7.

‘ Fundamental theorem ’ (Sylvester’s anticipated), B 193, 197.

¢ Fundamental Theorems °, three, D 41.

TFundamental set of solutions of linear equations, Z 121, 123-4, 125-6, 130.

General determinants, Chapters on, A 6-288; B 4-108; € 1-82; D 1-76:
Z 1-101.
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Generating function of alephs, B 216.

— function of certain determinants, Z 22.

— function of reciprocal of & determinant, A 188-93, 349-51; D 485-6;
7 23-4.

— function of reciprocal of a Jacobian, A 351-2.

— function of symmetric functions, B 173-5, 182-3; € 148-50, 157, 158,
174. :

Geometrical analogue of elements, &ec., D 71-2.

Geometry, widely fruitful determinantal relations in, € 45, 50, 495.

German predominance in subject, period of, B 4.

Gradational mode of proof, B 232.

Gramian determinant, D 457; Z 283, 284-5.

Graphs (special) connected with determinants, Z 78, 82.

Gragsmann, determinants on the lines of, B 29; € 6-7; D 43, 48, 73, 117,

208, 217.
¢ Group ’ determinant, Z 85, 301-2, 318-9, 328.

Hadamard’s approximation-theorem, Chap. on, Z 90-101.

Harmonical progression (sum of), as a determinant, ¢ 490; Z 205-6.

Hermitants, B 449-51; € 285-6, 474; D 497; Z 305-6, 314, 329-30.

Hesse's compound with bordered elements, Z 225-6, 237,

‘Hessian, origin of, B 111.

— of digeriminant of binary cubic, B 115-6, 382.

Hessians, Chapter on, B 376-400; € 363-71; D 352-5; I'r. R.8.8.A. xiv,
367-371.

— , bordered, C 433, 434-5, 437-9.

Hessian as axisymmetric and Jacobian, B 111.

Highest Common Factor of two binary quantics, ¢ 327-8, 340; D 319, 339.

Historical, ¢ 1, 54-5, 58, 66, 73, 406, 426; D 24, 33, 35, 37, 45, 48-9, 50,
57; Z 27, 38, 40, 41, 49, 55-6, 58, 154, 170, 179, 186, 193, 227, 262,
284,

— inaccuracies regarding continuants, € 406, 411, 416, 420; Z 27.

— inaccuracies regarding alternants, Z 27, 186.

Homogenetic, determinants that are, B 288, 411-2, 464-5.

- polynomial, € 280-1."

‘Homoloidal law, B 51, 335; C 14.

Hyper-determinants, B 334, 65-6, 68, 115, 267, 388, 3934.

Hypercomplex numbers as elements, Z 50.

Identity of two rows, A 132, line xii of Table.
Inerement of product of two arrays, B 121-3; € 44-5.

Independence or dependence of equations, &c., A 360-1; B 220-1, 225~ 6.
Tnduced substitution, determinant of, Z 7.
Inductive = gradational, B 232.

Inertia, law of, for quadrics, B 311; D 135.
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Infinite order, determinants of, A 321, 322; € 458. (See ulnder ¢ Multi-

lineants ’.)

Integers, determinants connected with Theory of, ¢ 116-7, 118-9, 120,
120-1, 121, 216-7, 225-6; D 118-9.

Integral (multiple), determinant as a, B 100.

— (multiple), change of variables in a, A 356, 392, 415, 435, 467; B 1656,
243; € 469.

Integrals as elements, B 461-2; € 469-73; Z 314-6, 328-9, 330, 331, 339,
345-6, 355-6, 362. ]

— , solution of linear equations by, A 212-3.

TInterchange of two rows, A 182, line xi of Table.

Interchanges, sign of term determined by, A 248; D 73.

Intermutants, B 68, 69, 267.

Interpolation, B 155, 164-5.

—— -formula, Lagrange’s, B 326-30; C 104; D 111-2, 187, 199, 483; Z 183.

— -like resultant of two binary quantics, B 147-50, 458; € 133-5, 161-2.

Invariance of discriminant, A 41, 66; B 361.

Invariant of binary quartic, B 70, 71, 380~1.

— of octavic, B 352,

— of ternary cubic, B 390-1.

Invariantz, B 33, 337, 361.

Invariant factors, Chapter on, D 435-53.

“Inverse’, use of, B 57, 85-6, 107; Z 34.

Inversely-axisymmetric, € 476; D 485-6.

— -orthogonal, € 478-80. )

¢ Inversion * used for ‘ derangement ’, A 134,

Inversions or Inverted-pairs, counting of, € 10, 33, 44; D 6, 73, 75.

Involution, determinant associated with, B 453.

Tnvolutory substitution, D 298-9. .

Irrational equations, determinants used in solving, D 47.

Trreducibility of determinants, Z 29, 44-5, 81, 124-5.

Isobaric terms, special determinant with, D 62-3.

Isobarism, ¢ 211, 216, 228, 353.

Jacobi’s ““ De Formatione . . .”” in German, D 53.

Jacobians, Chapter on, A 346-94; B 230-53; C 257-71; D 251-8, 53
Proc. R.8.H. xlvii, 38-54.

Jacobian, connection of Hessian and, B 377.

— of primary minors of an axisymmetric determinant, D 258; Z 139,

Jacobians, determinants like, ¢ 481—4; D 470.

— , determinants whose elements are, A 381-5; B 192.

— of [, for far - o, and of yfy, yfy, fer - - -, C 269; Z 220.
— : Jacobi's * fundamental lerama °, A 869-70; B 230-3, 237, 247-8, 249~
50, 253,

— : notation for partial differential-quotients, A 359.
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Jacobians of sets of similar symmoetric functions, C 141-2, 165-6; D 148,
149, 175.
Japanese early work on determinants, Z 55-6, 73-4.

Keys, algebraic, B 43-5, 77, 78, 84, 92, 95, 101; C 6-7, 20, 268, 273.
Knots, determinant connected with formation of, G 491.

Kostka's review of his work on symmetric functions, Z 195, 211, 213.
Kronecker’s vanishing aggregate of minors, D 13-4, 113, 114, 117, 121, 123,
136, 137; Z 9, 132-3, 134, 135-6, 138, 141-2, 1424, 152, 167.

— vanishing aggregate peculiarly deduced, Z 134, 138, 141, 144-5.
— test for vanishing of (k+1)-line minors, Z 67.

Lagrange’'s determinantal equation, A 299, 415, 421, 428-32, 471; B 112,
120-1, 123, 159-60, 423; € 45-7, 66; D 20-1, 116. (See under
¢ Latent Roots’.)

— determinantal equation, n degree, B 298-302, 302-3, 321.

Lagrangian of a product-determinant, D 469,

— determinants, quotient of, D 30, 45.

— determinantal quadrics, eliminant of two, D 466.

Lamdaic, B 352; D 20-1.

Lamé’s functions, persymmetric determinant connected with, D 313-5

Languages used in writings, D 1.

Laplace’s coefficients, recurrents representing, € 237; D 314.

— expunsion. (See also under * Expansion ’.)

— cxpansion, early generalization of, A 17L.

— expansion-theorem, € 20-1, 21-2, 60, 62; D 19, 26, 52, 76; Z 29.

— expansion-theorem, complementary of, D 76, 219.

— expansion-theorem, extensional of, C 22, 79, 411; D 54, 60, 63, 76,211,
215-6, 221-2.

— expansion-theorem, generalization of the extensional of, D 63, 219,

Laplace v. Vandermonde regarding elimination, B 35.

Latent roots, D 74. (See generally under ¢ Orthogonants ’.)

— roots and Orthogonants, Chapter on, A 407-71; B 294-323; C 284—
308; D 284-311; Proc. R.S.E. xlvii, 252-82.

— roots connected with composition of bilinear forms, D 74.

— roots defined and called lamdaic roots, B 352; D 20.

— roots, determinants with same, € 45-7, 294.

— roots of a circulant, ¢ 381-3.

— roots of any function of a matrix, D 21.

— roots of m' compound of & determinant, D 215, 217, 218; Z 224-5.

— roots of product of two determinants, € 96-7, 294; D 20, 33, 52.

— roots of prodict of two n-by-2 null arrays, D 469.

— roots of pi* power of axisymmetric determinant, B 120-1, 123-4, 310-11.

— roots that are real, B 1234, 449, 451; C 110.

— root of Zehfuss’ mn-line product-determinant, D 72.




SUBJECT INDEX 393

‘ Laterals’ of oblong array, C 25,

Law of Complementaries, D 7-8. (See also under ¢ Complementaries ’)

Law of Extensible minors, D 7-8. (See under ‘ Extensible *.)

Least Squares and determinants, A 72, 272; B 58, 104; ¢ 97, 115; D 97,

Legendre’s functions X,, as determinants, B 354_6.

Leibnitz and determinants, A 6-10; D 48-9,

Like-producing polynomial, Lagrange’s, ¢ 280-1. ‘

Limit (upper) of value of a determinant, D 32, 416-7, 4834, 495; Z 950-101.

Linear equations, B (see under ‘Resultant’): Chapter on, € 83-93; D 97~
107; Z 118-130. (See also under Equations’,)

— forms and theory of determinants, ¢ 69-70; D 234,

— resolution of & determinant, ultra-symbolic, ¢ 20.

— transformation, B 33-4, 68, 74-5, 360-1, 378-9, 379, 381. (See also
under ‘ Transformation ’.)

Lincarly-related functions, Wronskian test for, € 251; D 242-3, 245-6,
246, 248, 249, 24950, 250.

Lineo-linears, eliminant of o set of, ¢ 178-9; Z 232-3.

* Loi Supréme °, (Wronski’s) proof of, ¢ 24950, 254; D 243-5, 247.

¢ Longitudinals * of an oblong array, € 25.

Magic Squares, ¢ 68, 475, 478, 490; Z 356.

Magyar interest in alternants, Z 179-80.

‘ Major ’ as correlative-term to * minor ', D 4427,

Matrical equality, ¢ 8, 297-8.

— equations, D 466.

Matrices, instances of possible use of, B 250, 295; © 6, 8, 30, 45-7, 207-8;
D 47, 291.

— , Cayleyan, B 85; D 285-6; Z 3-4, 345,

— , Cayley’s theorem regarding, D 31.

— , determinant of sum of two, B 465, 468-9; D 1334, 288, 294, 343-5,
437, 492-3; Z 314.

— , determinant of sum of two alternant, Z 199-201.

~— , inverse, B 86, 272.

Matrix, as first defined — array, B 50-1, 52.

Maxima and Minima of a quadric, A 295, 425, 463, 471; B 112-3; € 106-7.

— and Minima of functions, ¢ 365.

Maximal determinant, D 483—4; Z 326.

Maximum value, determinant of, € 305-6; D 18, 32, 483-4, 495.

¢ Meiocatelectic ’, B 337, 338,

-Mimicry of Bezout’s eliminant, D 327; Z 244-5,

— of simplest vanishing aggregate of determinant-products, D 328.

Minor as first defined, B 50-1. ’

— (central secondary), result of vanishing of, D 73.

— , determinant with zero primary, B 153; ¢ 28-9, 108-9, 433; D 2-3,
51, 131, 431.
E 185 . 27
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Minor of adjugate, A 41, 188, 197, 208, 214, 264, 265-8, 370; D 32.

— of an. array, critical, C 70, 91-2.

— with elements all divisible by «, ¢ 43.

—of A AA .-y expression for, Z 47-8, 225-6.

Minors as differential-coefficients, A 212-261 . ..

— called © déterminants partiels’, A 220.

— (eritical) of certain. special determinants, D 294-5.

— (f 1 1.line) of a determinant, test for vanishing of, O 14, 24-5; D 36,
51, 72; Z 67.

— , Law of Complementary, C 23, 33, 66, 277, 279-80; D 7-8, 76, 81; Z 56.

— (m-line) of m-by-n array, coevanescence of, B 15, 51-2, 83; C 62-3;
D 42, 47-8, 61.

__ notation for, B 202; € 21-2; D 330.

— of a compound, theorems regarding, B 203; D 217; Z 229-30.

— of a 2-by-n array, product of, C 182; D 147, 165-6.

— of an oblopg array, relations hetween primary, C 65; D 55, 209; 213.

— of an axisymmetric determinant, lineax relation connecting, D 13-4, 113,
114, 117, 121, 123, 136, 137.

— of an n-line axisymmetric determinant, vanishing of, D 128, 135(2).

— of Bezout’s eliminant and of Sylvester’s, ¢ 352; D 340-1.

— of an (n—2)-by-n array, relations between, D 6.

—_ (primary) of oblong array, relations between, D 55-6, 212, 218-9.

— (secondary) of -a persymmetric determinant, relations between
D 329-30.

— , set of equations connecting primary and secondary, A 263.

— , aggregates of, including Kronecker's, Z 9-10, 15-6, 141, 167.

— , sum of m-line, € 10-11, 13; Z 70-1.

—_, sum of primary, Z 22-3, 172 note.

— of AA,, sum of m-line, Z 46.

— (two-line) with a constant factor, c 51,

— (m-line) of 2m-line determinant whose rank is m, Z 43—4.

—, vanishing of a determinant and one of its primary, C 113-4.

Mixed compound, resolvable minors of, Z 230.

Moves and their connection with inverted pairs, D 72-3.

Multilineants, A 173, 821, 322; C 408, Chapter on, ¢ 423-8; D 414-25.

¢ Multiple determinants ’, so-called, C 68, 75; D 82. )

__ determinant got by operations Tow, X @, coly = @y D 58.

— determinant got by addition or subtraction of rows, B 38, 401-2; C 19,
77; D 4.

— (4.e. Tepeated) roots of an equation, € 347-8.

Multiplication (determinantal), study of laws of, D 28-9.

—_ of an evanescent oblong array by a determinant, B 16; D 48.

— of | ay, | by n-by-(n+h) array, B 34; C 5, 331, 334-5.

— of | ay, | by #T1°", € 43,

— of |ty | bY 215 %as - -+ > Tpo D 254.
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Multiplieation of | @y, | by n-termed expression, C 81,

— of oblong arrays, B 57, 199-200; C 44-5,°48; D 52, 64, 71, 257;
Z 62-4. ' ‘

— of unequal-sized oblong arrays, Z 13-5,

— of row by m, A 154, 199, 223,

— of 3-line determinant by corresponding permanent, B 448.

— (outer), B 28, 46, 84; ¢ 7; D 43, 48, 61.

— s repeated, B 124, 132-3, 311; D 28, 88-9.

— (row-by-row) criticism of, D 36.

— -theorem, converse of, D 43-4.

— -theorem (square arrays), A 41(2), 66, 81, 109, 204, 271(2).

— -theorem (oblong arrays), A 41, 70, 72, 81, 119, 270, 271; D 52, 64,
Z 51.

— -theorem, B 7, 75-7, 122, 204-5: ¢ 14, 19, 48, 54, 64, 70, 74, 77, 79;
D 5, 23, 28, 34, 36, 44, 46, 47, 64, 71, 88; Z 26, 29, 42, 51, 79, 83.

— -theorem, Binet’s and Cauchy’s claims to, A 122-30; 7 62-4.

— -theorem, further extension of, A 84-6, 121; Z 77.

— -theorem, property of definite integrals involving, D 464.

— -theorem, property of skew determinants connected with, B 291.

Multipliers (undetermined), method of, D 98,

N-dimensional determinants, B 22, 256; € 429-31; D 426-27.

Newton’s relation between s's and c’s, B 211, 217, 218.

Nomenclature, A 78, 100, 260, 301; B 14, 87-8, 93, 277, 287; (¢ 2, 9, 57,
170, 329; D 23-4, 41, 82, 90.

Nonevanescence of a determinant, D 37, 457; Z 33, 74, 68-9.

Non-nullity, indexing of, Z 288-9.

Norm, B (see ‘rationalization’): ¢ 375.

~— (special) expressed ag determinant, D 131.

Notation for alternating cyclic sums, ¢ 384-85.

— for aggregate of minors, D 24; Z 133,

— for arrays, D 220.

— for bigradients, ¢ 329-30.

~— for bipartite functions, B 18, 27.

— for combinations, D 221-2.

~ for complementary minors, D 330; Z 286 note,

— for compound determinants, A 112; € 177, 181, 186: D 220,

~— for conjugate determinants, B 250, 295, 316; D 29, 88.

— for continuants, ¢ 411,

— for determinants, A 132 line vii of Table; B 6,37, 94; €11, 186, 21; D88,
439; 7 51-2, :

— for discriminant, B 388.

— for Hessian, B 389, 393, 304.

— for Lagrangian determinant, A 303.

— for set of linear equations, % 57.
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Notation for an element, A 9; C 24.

—- for m® compound, € 177.

— for ‘ multiple determinants’, B 10, 33.

— for partial differential-coefficients, A 359.

— for Pfaffians, D 264-5.

— for primary minors of an array, B 10, 107.

— for quartic, &c., B 341.

__ for Sturmian remainders, € 336.

—_ for sums of equigrade coaxial minors, D 52.

— for symmetric functions, A 95, 311.

— for zero-elements, B 11.

Null determinant, instances of, ¢ 122, 322; D 109, 132.

__ determinant and two rows of its adjugate, B 324; C 63; D 431,

_ determinant and linear relation connecting rows, B 94-5; C 51, 76-7.

__ determinant, bordering of, ¢ 28-9; D 2-3.

_- determinant, condition against existence of a, D 37, 457.

— determinant, property of, D 431.

— determinant, Teasoning on compound of, D 490.

Null. (See also under  Vanishing * and ‘ Zexo ")

Nullity and rank, D 17, 25, 102, 106; Z 4.

Nullity of an array, operations not affecting, D 106.

— of a product, D 17; Z 4.

Number of independent relations connecting minors of an array, € 68;
D 55-6, 212, 218-9.

— of linear substitutions, € 6.

— of positive terms in a determinant with a negative diagonal, D 465.

— of terms in special determinants. (See under ¢ Terms’.)

__ of values of functions of several variables, A 93-4; C 6.

Qctavie (binary), B 337, 352, 397.

Operators (differential) as elements, A 334; B 95-6, 247-8; € 278-80;
D 57, 185, 462-3, 479; Z 201.

¢ Order® of a determinant, A 99, 260.

Order, raising of, € 125, 130; D 461-2.

—, reducibility of, € 9, 15-6. (See under ‘ Condensation ’)

Orthogonal, the term, B 310; € 478-80.

Orthogonant, the term, B 255.

Orthogonants and Latent Roots, Chapter on, A 407-71; B 204-323;
¢ 284-308; D 284-311; Proc. R.&.E. xlvii, 252-82,

Orthogonant (Cayleyan odd-ordered), latent roots of, D 284-5.

— with trigonometric elements, D 112.

— , duplicant of, Z 346.

¢ Qrthosymmetric °, € 312, 379. ‘

Outer-multiplication, B 27-30, 45-6, 84; € 7; D 43, 48, 61. (See
‘Keys'.)
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Paedagogical, € 59, 69-70; D 47; also Chapter on Text-books in D 77-06.

‘ Pairing ’ definition, and use of, Z 51.

“ Pariordinal ’ minors, B 58.

Partition of a determinant into two, A 154, 199; ¢ 40-2, 43, 52-3.

Partitioned permutation, sign of, € 10, 61-2.

Partitions, conjugate, D 146.

Pascal’s theorem in conics, B 10-13; ¢ 192, 195-6, 2024, 438; D 213, 222,

Penesymmetric and centrosymmetric determinants, Chapter on, ¢ 123-
31; D 138-41; Z 166-74.

Penesymmetric determinant, bordered, ¢ 131, 493.

— determinants (Sardi’s), ¢ 123, 124-9, 130; D 138(2), 139; Z 158, 166,
337.

Pene-orthogonants, ¢ 289-300,

Permancnt, the term, B 14, 445-6; D 150-1, 457-9.

~— , effect of changing signs of elements in a, Z 64.

—, bordered, ¢ 169.

— functions according to Cauchy, A 94, 277-8; B 445-6.

— multiplied by corresponding double alternant, B 173-5, 446; ¢ 157,
165 D 151, 157, 187, 200.

, 7" power of a, Z 32.

— (n-line), with trigonometrical elements, equal to —1, D 459,

~— resembling double alternant, B 446; C 168-9; D 456.

— , Waring’s expression for a, Z 170.

Permanents, Sub-Chap. on, B 445-8.

— , alternant-like, D 150-1, 456, 459~60; Z 304.

— » product-determinant as an aggregate of, € 476-7.

— and determinants, vanishing aggregates of products of, D 459,

~— as coefficients in a product of linears, ¢ 477-8.

— helpful in the representation of (@ + b + . ..)" &ec., D 460.

— whose corresponding determinants are compounds, D 74-5.

— (special) closely connccted with special determmants, Z 202, 206,

— special, Z 335-6, 347-8, 348,

Permutants, B 63-8, 266-7; Z 11..

Permutation applicable to either set of suffixes, A 24, 103, 162, 182(2), 221,

— equal to eyclical substitution and interchange, € 31; D 72-3.

— , sign of partitioned, ¢ 10, 61-2.

Permutations in general, A 255-60; € 33; D 57, 72-3.

— , conjugate, A 59, 256; D 72-3,

— , cyclically alike, A 249.

— , number of self-conjugate, A 60; D 43, 72-3.

— (number of) having 8 inverted-pairs, D 72-3; % 32-3, 59, 67-8.

— , paired, D 50.

— , Treciprocal, A 256, 258.

— , Tait’s problem in, ¢ 491.

Persymmetric, the term, B 340-1; D 41-2,
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Persymmetric determinants, early instance of, A 485-7; B 324, 325-6.

— determinants, Chapter on, B 324-57; C 309-26; D 312-31; Proc. R.S.E.
xlvii, 11-33.

— continuants, C 394, 459; D 406.

— determinant as a commutant, B 71, 332, 357.

— determinant with definite integrals for elements, C 473.

— determinants of combinatory numbers, ¢ 449-51, 493-4.

—_ determinants, Hankel's operation on, € 39.

— determinants of sums of like-powers, B 169-71, 182; C 344-6.

— determinants, special, D 471-2; Z 162.

— factors of circulants, B 404; D 379-82.

— recurrents, ¢ 208-9, 214, 217-9, 222, 224, 236, 240-1, 245; D 328;
7 260, 263, 264, 267-8, 272.

— (special) related to circulants, D 366, 367.

—. Wronskian, ¢ 248, 317, D 250.

Ptaffians, Chapter on, A 395-406; B 254-93; C 272-83; D 259- 83 Proc.
R.8.E. xlix, 264-88.

— used in expansion of 2m-line difference- product Z 178, 192.

, expression of Kronecker’s and other aggregates as, Z 1424,

Pfafﬁan connected with 2m-line axisymmetric, D.123; Z 159.

— connected with a special difference-product, D 147.

— represented ag a determinant, D 263, 382,

— (special) of differences, D 381-2.

— with determinant elements, D 6,

Polar operator, D 462-3, 479, (See under ‘ Differential- operators *.)

Polynomial clements, determinants with, € 52— 3; D 22-3; Z 20-1.

—_in x as a determinant, € 227-8. (See under ‘ Binary Quantic’.)

Positive determinants, construction of special, D 324, 406-7.

Post-hessian, and pro-hessian, B 389; C 363.

Post-multiplication, C 5.

Power of a bhinomial, determinant equal to n't, ¢ 128.

— of a power-series, D 226-7, 236-7.

— (p) of axisymmetric determinant, €.113.

(p™) of a 2-line determinant, € 113; Z 66.

— (p*) of a 3-line determinant, Z 32.

Powers (special) of a determinant (Schlifli’s), B 52-3; Z 7, 19.

— of a determinant, the (k)h*" element of successive, I} 65-6.

Power-series, coeffcients in quotients of two, B 2124, 216-7, 242, 243,
D 231, 235, 239.

—, condition for a common factor in two, C 340-1; D 319, 328, 339.

Prasse’s proof attributed to Moliweide, D 37.

Pre-jacobians, A 355-6, 389-90; C 269; D 257.

Pre-multiplication, € 5.

Primes of form 4m + 1 as continuants, B 425.

Product-determinant, adjugate of, A 121-2.
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Product-determinant, bordering of, D 430, 434,
~ -determinant, compound of, A 120-1.
— -determinant, minor of, A 119; D 71.
~ -determinant multiplied by adjugate of a factor, D 88.
— -determinant of same form as factors, B 288, 411, 464-5.
— -determinant, sum of elements of, A 111.
— -determinant with matrix unity, A 284-5.
— -determinant, Zebfuss’, B 102-4; D 35, 42, 49, 57, 62, 72, 337-8, 4956,
— of Ay by sum of m.-line coaxial minors of A,, Z 77.
— of binomial sums, D 197.
— of determinants got from | eja} . .. a2 | by putting x for «,, C 141.
—of & — a;, 2 — @y, . .. a8 a determinant, C 480, 496.
— of three 2-line. determinants as a 6-line determinant, Z 34..
— of minors of 2-by-n array, ¢ 132; D 147, 165-6.
— of n—1 determinants as an aggregate of similar products, D 60.
— of permanent and determinant, D 458,
— of special powers of two determinants, B 102-4; D 35, 42. ..
— of two determinants as an aggregate of permanents, ¢ 476-7; D 458.
— of two determinants as a sum of like products. (Sce < Agpregate’,)
— of two deteeminants, different forms of, B 75-7; D 35.
— of first n—1 rows of A by first » — 1 columns, D 128.
— of two n-line determinants as a centrosymmetric, D 12, 111.
~— of two like oblong arrays, C444; Z80-1.  (Sce under * Multiplication *.)
— of m-by-n array by n-by-r array, Z 34.
— of two rows as a determinant, ¢ 201.
— of two sams of arrays, Z 62-4.
— of two sums of 2" squares, ¢ 281 note *
—, ‘outer’, B 28, 46, 84; C7; D 43, 48, 61.
Pro-hessian and developable surfaces, C 363.
Prony’s set of linear equations, A 306-7.
Proportionality of minors of two arrays, € 36-7, 48-9, 93, 150-2; D 17.

Quadric, ‘ determinant of °, B 137, 341, 391,

— , determinantal expression for, ¢ 95-6.

— , maxima and minima of a, A 295, 425-32, 463, 471; B 112-3.

— , discriminant of, B 118-9,

— , persistently positive, ¢ 106-7, 286.

— , n-ary, conditions for a square, B 392.

— (quaternary), determinant connected with vanishing, B 463—4.

— (quaternary), two 3-line determinants connected with, D 479, 488.

— (ternary) multiplied by its discriminant, B 116-7, 117-8; ¢ 96.

— , transformation of, A 293-4, 205-6, 297-8, 298-300, 301-3; € 1034,
106, 108, also Chapter on orthogonants.

— whose discriminant is a continuant, B 435.

— with zero-axial skew discriminant, B 467.
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Quadric when discriminant is zero, .C 96.

Quadrics (ternary), resultant of, B 237; D 51, 61-2.

— (ternary) with a common discriminant, Z 164.

Quadriquadric, quasi-Hessian of, B 380-1.

Quantic (binary) as¢ a determinant, B 211; C 227-8.

— (binary) and its derivative as determinants, D 233, 235-6, 240.

— (binary), canonization of, B 332-7.

— (binary), Cayley’s notation. for, B 86-7.

— (binary), Hessian of, B 379.

— (even-ordered, binary) expressed as a bipartite, D 429.

— , Hessian of the Hessian of binary, B 386, 3934.

— with vanishing differential-coefficients, B 386.

Quantics and the determinants of their coefficients, B 137.

Quartic (binary), discriminant of, B 361, 372, 381.

— (binary), Hessian of, B 383, 394, 397.

— (binary), invariants of, B 380.

— (binary), transformation of, B 336-7.

Quaternion path to 3-line determinant, € 18-9.

Quaternions, origin of, B 27.

— as elements, B 459-61; D 490, 496.

Quintic (binary), discriminant of, B 366-8, 372.

— (binary), Hessian of, B 397.

Quotient of A,; by | a,, | as a continued fraction, C 410.

— of two determinants, A 173—4; B 40; C 51, 115; D 30, 45, 89, 419; Z 26,
86-7.

— of two Lagrangian determinants, D 30, 45.

— of two Wronskians, A 484-5.

— of two power-series, B 212-4, 215; © 2124, 214,

Rank, the term, € 70,

Rank and nullity, D 17, 25, 102, 106 Z 3-4.

Rank #, test for array being of, Z 44, 75.

— , properties of determinants of, Z 69-70.

— of certain special determinants, Z 7-8, 16, 21, 83-4, 155-6, 157.

— , two determinants of equal, € 47.

— of a product, Z 57-8, 125.

Rapk supplemented by two other indexes of non-nullity, Z 288-9.

Rationalization by elimination, B 124-6. )

—, determinants arising from, B 1246, 127-9, 133-6; D 131, 321-2, 392,
394-5.

Reality of latent roots, A 428-32, 466, 471; B 205-302, 310-11; €110, 114,
284-5, 285, 288, 200, 294-5, 302, 303(2), 305; D 129.

¢ Reciprocal > used for * adjugate’, B 107.

Reciprocal determinants, the term, A 284-5; D 13—4.

— determinants, properties of, D 13-4.
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Reciprocal of a determinant, 1/A, generating function of, A 188-93, 351.

Recurrence-formula of Jacobi's persymmetric determinant, € 310.

Recurrence-law of formation of a determinant, A 17, 61, 103(2), 145, 159,
162, 212, 261; B 7, 54; C 16.

Recurrents, Chapter on, B 210-8; € 208—47; D 224-41; Z 247-70.

Recurrent, continuant a case of, B 427-8.

—- of combinatorial numbers, ¢ 231-2, 460, 465; D 192; Z 252, 262, 265,
268. -

— , special continuant-like, ¢! 485; D 412,

— with multiples of reciprocals of factorials as elements, D 323.

Recurrents, early instances of, A 4724, 478, 478-9, 480-1.

— that are almost persymwmetric, Z 251, 252, 257, 263, 266, 272-3.

~— , number of terms in, A 479.

— , Burgatti’'s and other vanishing, Z 253-5, 256, 257-8, 260, 264, 268.

— (quotient of two) as an approximation to a root, € 408-10,

— , equality of two, Z 252-3, 2634, 264, 269-70, 270, 271.

Recurring-series, persymmetric determinant connected with, ¢ 318-9,

“ Reduced ” set of equations, definition of, D 106.

Reduction of determinant of integers to one having only the diagonal term,
D 440, 480.

~— of order. (See under ‘ Condensation ”)

Redundant set of linear equations, B 40-1, 58.

““ Regular " Minors, theorems concerned with, D 447-8, 448-9,

Reiss” work, neglect of, ¢ 23.

Resolution of bordered null determinant, ¢ 28-9; D 2-3.

— of a determinant, ultra-symbolic linear, ¢ 20.

Resolvable 4-line determinant partitioned into two that arc resolvable,
D 494.

Resultant, ¢ (see also under ¢ Eliminant ") ‘

— of linears, B 10, 13-4, 40~1, 58, 84-5, 92, 3245, 427. (Sec also under
¢ Linear Equations’.) '

* Resultant ’, the term, A 33, 48, 282; B 14, 17, 36.

— of two binary quadries, A 485-6. {See under ‘ Bezout *,)

— of three ternary quadrics, A 243-5; B 235-7.

— of n—2 linears, a quadric and an r-thic, (¢ 434.

— of -1 linears and a quadric, C 435-6, 43940, 441-3.

— Ry, 5, caleulation of, (¢ 349.

— of two binary quantics, B 17, 30, 160-1, 186, 350; 161-2, 349, 352-3;
D 130, 338-9.

— of two equigrade binary quantics, B 138-9, 143, 147-50.

— of quintic and quartic, final expansion of, Ir 347,

— of two binary quantics with order of coefficients reversed, D 343-5,

Resultants caleulated, B 142, 366, 366-8, 372-3.

— , theorems regarding equivalences of, D 338-9, 341, 342,

Rolle’s theorem, extension, of, D 182-3,
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Roots. (See also under * Common ’.)
— of an equation, persymmetric determinant helptul in discussing, D 331.
— of | a,, + wb,, | = 0, B 112; D 310.
—of ‘persymmetric in z, B 334-5; D 312-3.
Rosanes’ determinants with differential-coefficients as elements, € 481-4;
D 470. .
Row increased by multiple of another, A 272, 341-2; B 3; €9, 15.
— -multiplication, theorem in, D 22-3.
— -product as a determinant, G 201.
— -products, determinant with vanishing, A 226, 467, &c.
__ _gums and coaxial minors, € 30.
Rows, two identical, A 132 line xii of Table.
—— with a vanishing sum, B 150, 458-9.
—_ with elements in arithmetical progression, D 70-1.
Rules (various) of signs for a term, D 72-3. (See under ‘ Signs ")

Seale of relation, € 318-9.

Schin. functions, determinants called, A 136; B 229.

Schlafli’s powers of a determinant, B 52-3; € 31-2, 74, 203-4; D 49, 57,
69, 84-5, 193, 455; Z 7-8, 11-2, 18-9, 27, 45, 72-3, 83.

School, determinants as a subject for, D 77-8.

Schweins, discovery of, D 24.

Sehweins’ equal aggregates of products, A 165-72; C23.

— multiplication-theorem, A 311-8; €155, 157, 169; D 151.

Secular inequalities, equation of, A 295, 425; B 112, 120, 123. (See Latent
Roots ’.)

Sclf-conjugate permutations, number of, A 60; D 43, 72-3.

Septimie (binary), conditions for catalecticism, B 335.

Serbian, first text-book in, D 95.

Serials, subject index of, D 86.

Sextic (binary) as sum of three gixth powers, B 337.

— (binary), calculation of Hessian of, B 397.

Sincei’s detcrminant with binomial elements, ¢ 40-2, 43. (See also under
¢ Binomial *.) .

Sign, change of, of a determinant, A 24, 33, 103, 161, 222.:

— of a minor, € 60; D 8..

— of a term, diagrammatic rule for, ¢ 64-5; D 62.

+_ of term determinable from either set of suffixes, A 61; € 34-5, 57, 67.

__ of term dcterminable from permutation-cycles, A 240-50, 259-60;
B96-7; C62; D72-3.

— of p'* permutation, A 179-80; B 91; C8.

— of.a partitioned permutation, C 10, 61-2.

__ of determinant, operations not altering, € 51, 82; D 71.

Signs of terms of determinant, A (see under line iii of Tables at pp. 132,
288). .
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Signs of terms half plus, and half minus, A 24, 96,

Signature of n-ary quadric, Z 142.

Similar arrays, 0 9.

Simultaneous linear transformation, A 445, 451, 452.

Sine of sum of » angles, determinant equivalents for, D 142-3, 479;
Z 208-9,

Skew, the term, B 254; D 41-2.

Skew determinants, Chapter on, A 395-406; B 254-93; C 272-83,
D 259-83; Proc. R.8.E. xlix, 264-288,

— determinant, set of equations with, A 263, 305-6, 401— ‘3 B 262-3; D6

— determinant (unit-axial), property of, B 315.

— determinant with univarial diagonal, B 287-8; ¢ 274, 289; D 295,

— determinant (special) equal to an axisymmetric, Z 156.

— determinants that are powers of sums of squares, C 280-1, 288-90.

— -symmetric determinants. (See also under ¢ Pfaffians ’ 2)

— matrix increased by an axisymmetric, D 492-3.

~— » substitutes proposed for term, B 277, 287; ( 272 3, 276.

Solution of equations by help of circulants, D 360. 370-1, 374, 377, 390,

Solutions, dependent and independent, Z 4.

Spanish, first text-book in, D 82.

Special determinants. (See under ¢ Elements ")

— (miscellaneous) determinants, Chapter on, A 472-88; B 443-71;
C 469-96; D 454-97; Z 298-364.

— 6-line determinant reduced to 3-line compound, D 202-3.

Spheric function (n™) and its differential-cocficient as persymmetrics
D 314-5.

Square, determinant expressible as a, B 153; € 28— 9, 108-9.

Squares determinant equal to sum of two, B 425; D 460, 472-3, 473.

> equality of two sums of, B 815; D 23.

— , product of sums of 2n, B 287-8, 450; € 281 note * D 465; Z 323—4.

Sturm’s functions, B 162-3, 169 71, 330-1, 343(2), 346 349, 352-3, 362-3,
363-5, 368, 370-2; C 162, 327-8, 335-40; D 316, 339, 347, 3458-9.

— functions, writings on, C 325-6.

— division-process, B 370-2; € 335-40.

—- theorem, B 414-5; € 347-8; D 110.

Sturmians, special class of, D 316.

Subdeterminant, the term, ¢ 57.

Substitution, circular, A 97, 273-5. (Cf. ° Cyclic Permutations *.)

— —cycles and interchanges, relation of, A 248, 276-7.

, determinant of a, B 72, 75.

— (orth.ogom.m]_), early papers affecting, A 407-10.

— , special linear and its conjugate, B 309,

Substitutions, involutory and orthogonal involutory, D 298-9,

— , number of, € 6.

— (compound) leading to special determinants, Z 30.

>
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Suffix-cycles, A 304.

. Sum. (See also under Aggregate.)

Sum of 17, 2™ 8™, ..., nm, C 221, 238-9; D 225-6, 232, 234.

— of products of conjugate minors in different determinants, D 14.

Summation (cireular), symbol for, B 295-6; € 383.

Sums of like powers, the s's. (See under ¢ Symmetric functions’ and
¢ Waring’s ’.)

— of products of sums of determinants as a sum of determinants, A 84-6,
121; D 69.

Superadjugate of a determinant, Z 53—4.

Sylvester’s ‘ all embracing ’ theorem, B 193, 197.

__ first extensional, A 382, 384-5; .B 60-1, 193—4; © 81, 197, 446; D 60,
205, 206-7, 208, 216, 217, 220, 222; Z 216, 218-9, 231-2, 235. '

__ second extensional, B 194-7, 202—4; € 182, 194, 199; D 76, 211, 215-6,
221. '

—— third theorem in compounds, B 199-200.

__ and Bazin’s theorems in compounds, D 205; 7 62.

— and Cayley, period of, D 1.

— dialytic eliminant. (See under * Bigradients .)

—_ eliminant of three special ternary quadrics, D 51, 61-2.

— jdjosyncrasies, A 235, 488; B 414.

__last contribution and death, D 131.

Symbol. (See under ‘ Notation )

¢ Symmetric * applied to a determinant, A 219.

Symmetric determinants that are not axisymmetric, Chapter on, € 123-31;
D 138—41; Z 166-75. :

—_ function as multiplier of alternant, A 3811-8; € 155, 157, 159;
D 151.

—— function ag quotient of two alternants. (See under * Bi-alternants )

__ functions according to Cauchy, A 94.

__ funetions ag quasi-determinants, B 96, 445-6, 447-8; € 473—4; D 197;
Z 170.

— functions as permanents, D 150-1.

— functions as recurrents, ¢ 209-11, 220.

_ functions expressed as an aggregate of determinants, D 146; Z 184-5.
— functions, generating function of, B 173-5, 182-3; C 148-50, 157, 158,
165; D 151, 157, 187, 200. :

— functions in terms of simplest (Tables), C 210, 222, 229, 238.

__ functions, Kostka’s tables connected with, Z 185, 186, 192, 195.

— functions, Jacobians of sets of simple, € 141-2; D 148-9.

__ functions, relations between gimple, € 246-7; D 227, 231, 235,

— functions, the ¢'s as elements, € 158-9; D 145-6.

— functions, so-called Binet's identities connecting, A 86; D 69.

- functions (the &'s), determinants of, B 159-60, 162-4, 169-71, 181-2,
184, 330-1, 346-7, 353-4;- C 209, 220; D 180-1; Z 211.
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Synopsis of results in determinants, D 86.
Syzygetic, the term, B 840, 422; ¢ 339.

Tables, historical, A 132, 288. ‘

— connected with symmetric functions, ¢ 209-11, 229; D 145-6, 169;
Z 185, 186, 192, 195.

— of resultants, C 349.

Ten-linc determinants, D 204, 207.

“Term.” defined, A 260.

Term of a determinant, sign of, A 132 line iii of Table; € 57; D 72-3.

Terms in special determinants, number of, A 479; B 428, 457, 470-1;
C 3, 111, 112, 120, 122, 274, 281-2, 4212, 463-8, 486, 491; D 277-8,
465, 481, 487.

— of a determinant all made diagonal terms, D 17-8, 50.

— of a determinant, formation of, A 132 line ii of Table; Z 10-11, 55-6.

— of a determinant got by using either set of suffixes, A 24, 103, 162, 182,
188, 221.

— of a determinant, positive and negative equal in number, A 24, 96.

— (isobaric), special determinant with, D 62-3.

Terminology, A 78, 100; B 87-8, 93, 277, 287; ( 2, 9, 57, 170, 329; D 41,
75, 90,

Ternary cubic, B 379, 381, 3834, 390-1, 394, 397; € 366, 368.

— quadric, B 387, 392,

— quadric, linear transformation of, A 294, 410-5.

— quantic multiplied by its Hessian, B 382-3, 396-7.

Tetrahedron, simultaneous vanishing of volume and surface of, B 127-9,
144-5; Z 133, 145-6, 159.

Text-books, B 54-8, 81, 87, 91, 93-97, 97, 99, 106; € 2, 8-10, 15, 24-27,
29, 30, 35, 37, 434, 47, 49, 52, 534, 54, 55, 57, 58, 59, 60, 66, 67,
69, 72, 73, 75, 76, 78; D Chapter on, 77-96; Z 102-17.

Transformation, automorphic, B 312-3, 318.

— diminishing number of variables, B 387-8.

— , linear. (See Chapters on Orthogonants.)

—, linear, simultaneous, A 444-5, 451, 452,

— , linear, of a determinant into itself; Z 28-9.

— of a determinant by unit-multiplication, € 39, 138, 142,

— of a determinant into an equivalent determinant, ¢ 495; D 14-5.

— of a determinant of integers into one having only the diagonal term,
D 440, 480.

— of multiple integrals, A 354-6, 415-24, 435-51. (See under * Variables ’)

—of a quadric, A 293, 294, 205-6, 297-8, 208-300, 301-3; € 103—4
106-8.

— of odd-degreed binary quantic, B 184, 332-5.

Trigonometric elements, determinants with, B 187-8, 468-9; ( 104, 122,
140, 166, 167-8, 174-5, 322, 375, 381, 413-4; D 92, 108-9, 111,

*
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112, 119, 123, 132, 139, 141, 142, 143, 144, 159, 164, 166, 171, 176,
178, 192, 487; Z 161-2, 162-3, 170, 196, 197, 200, 208, 209, 335,
353, 354.

Trilinesr, binary, B 359-60.

TUltra-symbolic determinants, B 95, 96.

Umbrae, differential operators, &e., as, B 70-1.

TUmbral notation, B 50, 60, 332; C 84.

Unaugmented array, € 83—4; D 104-5, 105.

Undetermined multipliers, method of, B 161-2; D 98.

¢ Unimodular °, first use of term, B 310.

‘Unimodular determinants, construction of, B 306; € 447-8, 459, 460,

— gubstitution, B 310.

Unisignant (Sylvester’s), B 406, 456-9; Z 50, 147-8, 152-3, 134, 309,
326-7, 333-4.

— (axisymmetric), B 150, 458-9; © 98-100, 493; D 130; Z 148-9.

- (Boole’s), Z 149-51.

— recurrents, B 211, 214, 215, 216; ¢ 223, 227, 228, 230, 237, 240, 243,
246; D 227, 229, 231, 232, 236, 237, 240.

Unit-axial skew determinant, property of, B 315.

— determinant, special, D 272.

— determinant, construction of, € 296.

— determinant, property of, B 95.

— multiplier, transformation by, € 39.

U.S.A,, first text-book of determinants in, D 87.

Vacuity of a matrix, D 286.

Vandermonde v. Laplace regarding elimination, B 35.

Vandermonde’s connection with alternants, B 154.

Vanishing aggregate of determinants, D 2, 37-8, 121-3; Z 82-3, 151-2.

— aggregate. (See also under © Aggregate® and ‘ Product )

— aggregate of products of pairs of determinants, A 11, 52, 68, 117, 140,
142, 145, 171-2, 183-4, 185, 233, 265, 387, 395-6, 477; B 61-2,
79-3, 206-7 note *; ¢ 50, 65, 102; D 18-9, 24, 25, 26, 51, 75, 81,
212, ' :

— aggregate of products of pairs of determinants stated as Pfaffians,
D 273.

— aggregate of products of triads of determinants, A 68; Z 52.

— determinant, test for, € 50, 71, 77..

— array, test for, Z 41-2.

— compound, effect of, D 73. .

— of axisymmetric determinant and » — 2 primary coaxial . . ., C 113.

— of minors of axisymmetric and of skew symmetric determinants, € 275-6.

— of certain m-line minors of m-by-n array, A 387; D 40, 61.
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Vanishing of determinant with two identical rows, A 24, 33, 52, 61-2,
97, 103, 117, 135, 143, 165, 197.

— of determinant with one row equal to sum of multiples of others, A 158;
199, 223.

— of determinant and a primary minor, ¢ 113; Z 64-5.

— of k-line minors of a determinant, ¢ 14, 25; D 36, 42, 48, 57, 72; Z 67.

— of k-line minors of an m-by-» array, D 61, 67.

— of the (m+1)-linc majors of a non-zero m-line minor, ¢ 275; D 72.

— of primary minors of a 4:line axisymmetric determinant, € 101-2;
D 51, 131.

— of n-line determinant when n > 2, B 465; ¢ 122, 322; D 109, 132;
489, 490-1.

— of n-line determinant when » > 4, B 468-9.

— of primary minors, ¢ 101-2, 1034, 114,

— of single primary coaxial minor, D 431.

—. (Bee also under ‘Null’ and ‘ Zero’, ‘Evanescent’, ‘ Coevanescent ).

Variables, change of, in a multiple integral, A 356, 392, 393, 415, 435, 467;
B 243; C 469-73. '

— , permutation of, in a function, A 93.

— , transformation diminishing number of, B 387-8, 392-3,

Vectors, B 27-8.

Wallis” theorem regarding m, C 398—403.

Waring’s expression for a symmetrie function, A 81; B 446, 447-8; ( 201,
214, 242, 473—4; D 197; Z 170.

“ Wechseldeterminante ’, B 287.

Weight, the term, ¢ 211.

Wronskians, Chapter on, B 219-29; ¢ 242-56; D 242-50; Z 275-93.

“Wronskian and Rosanian of binary m-thics, € 256, 481-4,

—— , differentiation of, A 484; B 219-20; © 245, 246,

— , persymmetric, C 248, 317; D 250,

— , special recurrent differentiated like a, € 2156,

Wronskians, earliest instances of, A 4724, 4746, 476-8, 482-5,

— , exposition. of properties of, € 16; D 245.

‘Wronski’s mathematical work, B 229; D 33, 50, 247.

Zehfuss” mn-line product determinant, B 102-4; D 35, 42, 49, 57, 62, 72,
337-8, 495-6; Z 6, 44. '

Zero-axial determinants, Chapter on, C 463-68; Z 298, 310, 314, 342-3,
343, 349, 352-3,

~— determinant, number, J(n), of terms in, ¢ 462, 463, 464, 465, 468.

— determinant, number of self-conjugate terms in, D 43.

— determinant, expansion of partially, ¢ 466-7.

— determinant (special), ¢ 403.

— determinant, development of, B 315, 469-70.
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Zero-axial determinant, doubly, C 467-8.

— determinant, when only r zeros in diagonal, ¢ 4667, 468,

— determinant: when. 7 zeros in primary and r — 1 in adjacent diagonal,.
C 467.

— minors, expansgion in terms of, B 42; C 54.

— skew digcriminant, B 315, 467.

Zero. (See also under ‘ Null’ and ‘ Vanishing *.)

— determinant, relations between primary minors of any, B 95, 98.

— determinant, set of linear homogeneous equations implied by, B 55.

¢ Zetaic ’ difference-product, A 322-5; B 5.

— multiplication, A 228, 323,
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