
Contents 

Part I Modern Presentation 

1 Three Principles of Thought 
Governing the Theory of Lie 3 
References 12 

2 Local Transformation Equations 
and Essential Parameters 13 
2.1 Generic Rank of the Infinite Coefficient Mapping 13 
2.2 Quantitative Criterion 

for the Number of Superfluous Parameters 15 
2.3 The Axiom of Inverse and Engel's Counterexample 19 
References 22 

3 Fundamental Differential Equations 
for Finite Continuous Transformation Groups 23 
3.1 The Concept of a Local Transformation Group 24 

3.1.1 Transformation Group Axioms 24 
3.1.2 Some Conventions 26 

3.2 Changes of Coordinates and of Parameters 27 
3.3 Geometric Introduction of Infinitesimal Transformations 31 
3.4 Derivation of Fundamental Partial Differential Equations 33 

3.4.1 Restricting Considerations to a Single System of Parameters 34 
3.4.2 Comparing Different Frames 

of Infinitesimal Transformations 35 
3.5 Essentializing the Group Parameters 36 
3.6 The First Fundamental Theorem 40 
3.7 Fundamental Differential Equations 

for the Inverse Transformations 42 
3.8 Transfer of Individual Infinitesimal Transformations 

by the Group 44 

i x  

http://d-nb.info/1064179207

http://d-nb.info/1064179207


x Contents 

3.8.1 A Synthetic, Geometric Counterpart of the Computations... 46 
3.8.2 Transfer of General Infinitesimal Transformations 47 
3.8.3 Towards the Adjoint Action 48 

3.9 Substituting the Axiom of Inverse 
for a Differential Equations Assumption 50 
3.9.1 Specifying Domains of Existence 51 
3.9.2 The Group Composition Axiom and Fundamental 

Differential Equations 54 
3.9.3 The Differential Equations Assumption 

and its Consequences 57 
3.9.4 Towards Theorem 26 58 
3.9.5 Metaphysical Links with Substitution Theory 59 

References 60 

4 One-Term Groups 
and Ordinary Differential Equations 61 
4.1 Mechanical and Mental Images 62 
4.2 Straightening of Flows and the Exponential Formula 64 

4.2.1 The Exponential Analytic Flow Formula 66 
4.2.2 Action on Functions 67 

4.3 Exponential Change of Coordinates and the Lie Bracket 70 
4.3.1 Flows as Changes of Coordinates 72 

4.4 Essentiality of Multiple Flow Parameters 73 
4.5 Generation of an r-Term Group by its One-Term Subgroups 80 
4.6 Applications to the Economy of Axioms 82 
References 91 

Part II English Translation 

5 Complete Systems of Partial Differential Equations 95 
§ 21 97 
§ 22 98 
§ 23 102 
§ 24 104 
§ 25 106 
§ 26 109 

6 New Interpretation of the Solutions of a Complete System Ill 
§ 27 Ill 
§ 28 114 
§ 29 120 

7 Determination of All Systems of Equations 
Which Admit Given Infinitesimal Transformations 123 

§ 30 123 
§ 31 130 



Contents xi 

§ 32 133 
§ 33 136 
§ 34 138 
§ 35 143 
§ 36 147 

8 Complete Systems Which Admit 
All Transformations 
of a One-term Group 151 

§ 37 152 
§ 38 157 

9 Characteristic Relationships 
Between the Infinitesimal Transformations of a Group 161 

§ 39 161 
§ 40 166 
§ 41 170 
§ 42 173 
§ 43 174 
§ 44 178 
§ 45 180 
§ 46 184 

10 Systems of Partial Differential Equations 
the General Solution of Which 
Depends Only Upon a Finite Number 
of Arbitrary Constants 187 

§ 47 188 
§ 48 195 

11 The Defining Equations 
for the Infinitesimal Transformations of a Group 199 

§ 49 199 
§ 50 201 
§ 51 203 
§ 52 208 
§ 53 211 

12 Determination of All Subgroups of an r-term Group 217 
§ 54 217 
§ 55 219 
§ 56 221 
§ 57 222 



xii Contents 

13 Transitivity, Invariants, Primitivity 225 
§ 58 225 
§ 59 231 
§ 60 232 

14 Determination of All Systems of Equations 
Which Admit a Given r-term Group 235 

§ 61 236 
§ 62 238 
§ 63 241 
§ 64 242 
§ 65 248 
§ 66 249 
§ 67. 251 
§ 68 253 

15 Invariant Families of Infinitesimal Transformations 257 
§ 69 260 
§ 70 267 
§ 71 268 
§ 72 270 
§ 73 271 
§ 74 272 
§ 75 277 

16 The Adjoint Group 283 
§ 76 285 
§ 77 288 
§ 78 290 
§ 79 292 

17 Composition and Isomorphism 301 
§ 80 301 
§ 81 308 
§ 82 311 
§ 83 316 

References 321 

18 Finite Groups, the Transformations of Which 
Form Discrete Continuous Families 323 

§ 84 324 
§ 85 330 
§ 86 332 
§ 87 335 

References 339 



Contents xiii 

19 Theory of the Similarity [AEHNLICHKEIT ] of r-term Groups 341  
§ 88 341 
§ 89 343 
§ 90 347 
§ 91 354 
§ 92 367 
§ 93 373 
§ 94 374 

20 Groups, the Transformations of Which 
Are Interchangeable With All Transformations 
of a Given Group 379 

§ 95 379 
§ 96 389 
§ 97 393 
§ 98 400 
§ 99 404 

. 21 The Group of Parameters 411 
§ 100 412 
§ 101 414 
§102 417 
§ 103 422 
§ 104 434 
§ 105 438 

22 The Determination of All r-term Groups 439 
§ 106 440 
§ 107 443 
§ 108 455 
§ 109 462 

23 Invariant Families of Manifolds 467 
§  1 1 0  4 6 8  
§  1 1 1  4 7 1  
§  1 1 2  4 8 1  
§  1 1 3  4 8 6  
§  1 1 4  4 8 8  
§  1 1 5  4 8 9  
§  1 1 6  4 9 3  
§  1 1 7  4 9 5  
§  1 1 8  4 9 6  
§  1 1 9  4 9 7  
§ 120 499 



503 
504 
507 
509 
514 
519 
522 

527 
528 
532 
536 
545 
552 
553 
553 

559 
559 
562 
564 
566 
567 
568 
573 
574 
577 
578 

581 
581 
583 
587 
591 
596 

599 
600 
605 
614 

Systatic and Asystatic Transformation Groups . 
§ 121 
§ 122 
§ 123 
§ 124 
§ 125 
§ 126 

Differential Invariants 
§ 127 
§ 128 
§ 129 
§ 130 
§ 131 
§ 132 
§ 133 

The General Projective Group 
§ 134 
§ 135 
§ 136 
§ 137 
§ 138 
§ 139 
§ 140 
§ 141 
§ 142 
§ 143 

Linear Homogeneous Groups 
§ 144 
§ 145 
§ 146 
§ 147 
§ 148 

Approach [ANSATZ ] towards the Determination 
of All Finite Continuous Groups 
of n-times Extended Space 

§ 149 
§ 105 
§ 151 



Contents xv 

29 Characteristic Properties of the Groups 
Which are Equivalent to Certain Projective Groups 619 

§ 152 620 
§ 153 626 
§ 154 629 

References 634 

Glossary of significantly used words 635 

Index 641 


