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If on Mars there were human beings and they waged war against each other in the way chessmen do on a board, then their headquarters would use the rules of chess for prophesying.
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Preface

	
Current cultural histories of the game generally exclude two spheres: the battlefield and mathematics. Yet the groundbreaking role of games in these domains could not be more serious and intensive. After the First World War, if not earlier, mathematical and military discourses in Germany not only struggled for the consolidation of their respective fields of operation, but also simultaneously discovered the game as a productive concept. From that point on, the term “war games” was no longer an odd word combination tantamount to an oxymoron. Rather, it was probably the most effective and fateful concept the twentieth century produced in order to master its crises.

	
It is not possible to do justice to the concept and the object of the war game without taking into consideration its long, decidedly nonlinear and not always transparent history. As a consequence, the time frame of this study, which begins in the Middle Ages and extends to the Second World War, is quite broad in scope. On the other hand, there is a clear delimitation of the area of investigation: it ranges from the medieval game boards—captured on parchment—of the German bishoprics, through the spaces of play in the baroque principalities, to the paper map exercises of the German and “Third” Reich.

	
A perspective that looks beyond national borders—as is often justified, if only for purposes of comparison—is here largely excluded. Instead of foregrounding relations, this study investigates quite specific constellations. The decision to highlight states of exception solely from German history seems warranted due to the fact that—from the beginning of the twentieth century at the latest—an unequaled mastery arose there with respect to both war machines and mathematics.1

	
The first two chapters begin with the medieval Battle of Numbers and extend to Leibniz’s baroque symbol and machine configurations. They set forth the argument that mathematical and military semiotics could initially coincide entirely with the concept of the game and only gradually underwent a differentiation. Only in this way can it become clear that the divided mathematical and military professions of the twentieth century ultimately remain, at a subterranean level, in thrall to the game as a medium.

	
In particular, the design of their rule systems must be subjected to a more precise analysis. This analysis by no means excludes an examination of the permeability at the borders of their game concepts and game scenarios. Ultimately, it is also necessary to observe how the highly abstract mathematical game configurations on the one hand and the quite concrete military technical ones on the other hand merge here into the domain of general cultural technical practices.

	
The middle chapters are devoted to a time distinguished, above all, by Carl von Clausewitz’s emphasis on the frictions of war and the “fog of war,” which prompted him to reject the postulate of general calculability. In so doing, he explicitly outlined a concept of probability closely related to the game, which would first become an epistemological tool of mathematics and physics with thermodynamics. For Clausewitz, there was every reason to keep strategic and mathematical knowledge strictly separate, while traditional—and, in his eyes, outdated—military doctrine still sought to tailor the scattered operations of Napoleon’s sharpshooters to rigorously geometric formations. Clausewitz’s doctrine of a war of contingencies undeniably represents a milestone in the history of science because his analysis affects the concept in ways that go far beyond a philosophy of war. At the same time, however, this underscores the unsettling fact that specific epistemes emerge for the first time and exclusively in war and do not lose their force after its end. Yet one cannot do justice to Clausewitz’s claim to generality when one reads him solely against his own temporal horizon, for then Clausewitz would seem to be a mere advocate of hitherto disregarded realities, which “war,” in his words, is unable to capture “on paper.”2 No sooner has Clausewitz formulated this premise than it loses its validity: before long, coordination and formation systems based on signs cease to be limited to the representation of either past or possible future battles and begin to intervene decisively in steering the course of events on the battlefield. The securing of specific living conditions within arranged spaces and time frames thus appears less as a mere question of the correct use of power than as one of the correct use of the power of command. As a result, war on paper is first put into play in an unparalleled fashion. Clausewitz’s military doctrine anticipates this development in a theoretical vein, but the power of command is actually implemented for the first time in the medium of the tactical war game. Not least among its consequences, the war game explodes the format of the book, that is, the very medium to which Clausewitz still entrusts his doctrines until his sudden death of cholera.

	
To this day, the decisive role played by war counselor George Leopold von Reiswitz in the development of this new, semiotic field of operation has not been recognized in the scholarly literature. Also pertinent in this connection is Heinrich von Kleist, who—in the course of the reforms formulated and initiated by Freiherr vom Stein—by no means only wrote plays but also engaged in war games.

	
After the reconstruction of the historical context—which encompasses the mathematical and military practices as much as the training in them—it will be possible in the final three chapters to focus the general inquiry on a single vanishing point. These chapters pose the question of the domain in which the operations in war and in the realm of numbers converge. That the military and mathematics have always been linked would not be a new claim.3 However, the lines of connection have hitherto been drawn primarily in the domain of technical achievements. Mathematicians seek to advance such achievements and strategists attempt to make use of them. But if one takes the game as the linking element, it is possible to delineate a space that has not always already been determined by a teleological factor. Rather, the game turns out to be a site from which military and mathematical practices first arise, even before concrete applications are able to justify them. Thus, it is necessary to demonstrate that the mathematical discourse of the 1920s was polarized into formalist and intuitionist positions only on the surface, via the substantiation or rejection of a mathematical metalanguage. Below the surface, however, with the concept of the game, a metalinguistic object had long since prepared a common ground for the controversies.

	
The war games of the Reichswehr, on the other hand, show what parameters are required for regimes to erect their concrete power structures on the basis of these paper operations. A special function is thereby assigned to war games: construed as media, they provide information about a historiography in the mode of the General Staff. This historiography has itself become part of military technique. It no longer derives claims to power from the past, but instead—in close connection with map exercises—secures access to immediately pending time periods. Thus it will be necessary to take into account a double contingency: a contingency framework is embedded in the war game, and the incalculable breaches of this framework—which occur in the course of the games—have the most decisive consequences for real military command structures.

	
The study of war games calls for a critical engagement with game theories and media theories, which set the fictional and the simulation in opposition to reality. The sociologist Jean Baudrillard, for one, long ago announced the dawning of the age of simulacra. In his analysis, simulacra can no longer even be conceived as the appearance of reality, but instead establish themselves through self-referentiality. In opposition to this sociology stands a history of war games—and thus of simulations—that have not been subsumed in absolute virtuality. Instead, they have foundered on stumbling blocks of all sorts. But it is precisely through such failures that war games unleashed a peculiar form of productivity.

	
The game configurations under investigation should be conceived as techniques through which subjects first constituted themselves. In particular, mathematicians at the beginning of the twentieth century could still believe that they belonged to a discipline that was suspected at best of “playing games.”4 Yet this actually enabled them, rather inconspicuously, to design the fields of operation for the Second World War. With a focus on John von Neumann as the founder of game theory, that is the topic of the concluding chapter.
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1

	 The Battle of Numbers in the Middle Ages

	
Formations of the Battle of Numbers

	
According to Adam Ries, it is necessary to distinguish between “calculation on the lines and with the quill”: numbers can be positioned as counters on the lines of an abacus, the antique calculating board, or they can flow in the form of Hindu-Arabic digits from the quill.1 But when Ries extolled the virtues of writable digits in the early modern period, he did so in a medium that did not stand in a neutral relation to the represented numerical concepts. Gutenberg’s book printing preserved and reproduced writing operations better than it did anything else. When the Occidental and Oriental forms of calculation first encountered each other in Italy and Spain in the Middle Ages, it was not merely different modes of representing calculative operations that came to the fore. Rather, it turned out that the numerical conceptions differed at all levels of their material incarnation. The most dramatic difference emerged in the comparison of their place-value systems: Whereas on the abacus—the tabula abachi—the place that does not count is simply not incarnated by a stone, the Hindu-Arabic numeral system indiscriminately indicates a value and the lack of the same through signs. The news of zero is therefore placed by some authors, with a certain degree of justification, at the beginning of the history of the modern period.2

	
The history of the Battle of Numbers, however, first created a platform on which various mathematicians were able to enter into competition.3 What began in substance in the eleventh century received its name  in the twelfth: Rhythmos and machia were combined by clerics into  Rithmomachia4—a coinage in which the first lexical component not only means arithmos, or “number,” but is also read as a musical quality. Yet the Roman Boethius had uncoupled mathematics from music in the sixth century when he established the very numerical proportions from which the Battle of Numbers now derived its configurations. Cassiodorus took still further the separation of numerical conceptions from all “material supplementation”5—the division of the quadrivium, which was based on different applications, seemed invalid to him, and he promptly summarized it as mathematica. The Battle of Numbers, however, again sets in motion an operational approach to arithmetic. By bringing the confrontation of even and odd numbers onto the game board, the Battle of Numbers aligns with the basic concept of Pythagorean mathematics.

	
Initially, the term Battle of Numbers was not associated with the attribute of play. Only relatively late is there mention of ludus6 in connection with the conflictus numerorum.7 In light of the conflicts at the level of numerical practices, which were fought out with the Battle of Numbers, one cannot be certain that its limits are those of a game. The contrast with and distance from the pure game becomes conspicuous, at the latest, through its reception in the baroque period. In its collecting mania, that age takes up the Battle of Numbers as nothing more than a scarcely understood game with mute signs.8

	
Yet the Rithmomachia is probably the first instrument that is not only described in writings, but also emerges from writing itself (figures 1.1 and 1.2). One searches in vain for diagrammatic designs of this complexity in previous epochs. The Battle of Numbers disseminated its forms of inscription with a comprehensiveness that erases the difference between writing and calculation, at a moment when the written calculation of Arabic mathematicians found its way into Western Europe.

	
[image: Figure 1.1]Figure 1.1

The oldest known depiction of the game board for the Battle of Numbers, prepared for the cathedral school in Hildesheim around 1100, accompanying instructions by Odo von Tournai.


	
Source: Bistumsarchiv Trier, BATr Abt. 95, no. 6, fol 79r. Reprinted with permission.

	
[image: Figure 1.2]Figure 1.2

Game board for the Battle of Numbers reconstructed by Arno Borst according to the Liège table with even and odd game pieces derived according to various classes of proportions.

	
Source: Borst 1990, 278. © 1990 WBG. Reprinted with permission.



One of the most prominent figures among the scholars of the twelfth century, Hermann the Lame, assigns the Battle of Numbers to the arsenal of medieval instruments—including the astrolabe, the abacus, and the monochord—and stresses its instrumental character.9 It thereby serves primarily  as a means of practice in figuratively understood numbers. The goal is to arrange one’s own pieces on the opponent’s side of the game board in accordance with the proportion doctrine of arithmetical, geometric, or musical harmonies. The calculation and game principles coincide with the mathematical founding acts of the Pythagoreans and to this day pose riddles to archeologists and philologists in their attempts at reconstruction.10 Nonetheless, the Battle of Numbers is distinguished from the astrolabe and monochord by the fact that it does not refer to external realities such as stars or sound images. And as for the abacus, it is employed for a whole variety of practices: it serves merchants as much as geometricians.11 The Battle of Numbers, on the other hand, turns the translational achievement of the abacus on its head. As opposed to the abacus, which has as its only object calculation itself, the Battle of Numbers incorporates more and more symbolic and objective contexts in the course of its development: musical intervals, battle formations, and thus whole world orders are enacted in the Battle of Numbers, without particular figurative and iconic efforts being undertaken in the process. In the manuscripts of the Battle of Numbers, which were produced for over six centuries at least, the game pieces are rarely described through colors and geometric shapes. The Battle of Numbers is surprisingly symbol-laden for an epoch in which the imaginary reigns above all. Unlike in the case of chess, for example, to this day no game board has been  found for the Battle of Numbers. This proves ex negativo that the Battle of Numbers was bound only to the possibilities of the medium of parchment.

	 The Implantation of Mathematics

	
Arno Borst has reconstructed the discursive milieu of South German cathedrals around the year 1000, within which the Battle of Numbers arises. The catalyst was the so-called Worms school quarrel. The two cathedral schools of Würzburg and Worms struggled for the favor of pupils and ultimately for that of the Salian Emperor Conrad II himself. By itself, the quarrel would not necessarily have led to a retreat from the principle of orally competitive rhetoric. But apparently the Emperor’s chancellor and cousin explicitly decreed that it should be fought out in writing, and a monk named Asilo came up with the idea of composing a Battle of Numbers.12 The cause of the quarrel itself—the efficient calculation of sums of arbitrarily long series and setting up of ratios—favors the writing surface and evokes forms of inscription. Early commentators already characterize the Battle of Numbers as a novellae plantantiones.13 It makes possible a tentative writing,14 which gains traction through an arrangement that repeatedly evokes new orders: Begun in the form of a circular letter and continued in composite manuscripts, the scattered writings on the Battle of Numbers nonetheless escape all luxury volumes and canonical writings.15 The “disposable literature”16 in which the number conflict is fought out does not flow into the dogmatic stock of knowledge. One exception, however, seems significant: in a single case, comments on the Battle of Numbers are taken up in a luxury manuscript alongside venerable texts on the regula and  ordo of the monastic discipline. Whether this exception rests solely on a mistake—provoked by the frequent use of the signifier regula17—or whether a space for play is in fact being granted in the enumeration of monastic rules is an open question.

	
What unites and divides the three introductory and four additional liberal arts of the Middle Ages is their use of letter-based or numerical sign systems. Only the focus on the use of writing characterizes all the subjects of the artes liberales. If a secure logic of counting is first inherent in Roman numerals, it is still possible for Greek letter-numbers to make what is counted nameable through the alphabet. The simplicity of that which can be straightforwardly announced and said could always be elevated to the last explanatory resort18 alongside that which can be geometrically shown in Pythagorean mathematics—especially as mathematics and music theory are linked down to their technical terminology.19 However, the Greek sources became more and more linguistically inaccessible to the Western empires of the Middle Ages.20 Increasingly, therefore, it was possible to perform operations with Greek signs only as such. In Greek letters, Carolingian monks discover the link that translates orders of writing into numerical orders: in the cryptograms of the papal couriers, names can be encoded through numbers, and sums that yield names written in Greek open up—beyond all calendrical calculations—a glimpse of looming apocalyptic events.21 Tangibly practiced arithmetic nonetheless differs fundamentally from its inscription up to the first millennium: whereas monochords, sand tables, wooden abaci, their psephoi and apices, and even finger positions took on the most diverse spatial and temporal configurations, the act of setting them down in writing leads to orders of inscription that are bound to the direction of reading and writing and are ultimately immovable.22 Until the appearance of the Battle of Numbers in the eleventh century, there are—as far as can be ascertained—no instances of movable and discrete elements that exhibit numerals and do not arrest their arrangement. Rather, established numerical designations refer on their writing substrata directly to movable elements—for example, the signless counters of the abacus or the strings of the monochord—in a continuous, sequential fashion. That writing in the mode of continuity does not constitute a triviality first becomes clear with the onset of Arabic algorithmic notation: The backward movements of reading, the space-seeking directions of writing, the cross-outs—undertaken by reading and writing operations in rapid alternation on discrete signs—are all basic in themselves. But no one had previously been compelled to take them up. Conversely, a prominent passage by Herodotus demonstrates that the use of the abacus follows the movement of writing: “In writing letters and in calculating with stones the Greeks move the hand from left to right, the Egyptians from right to left.”23 The Battle of Numbers will first systematically open up further dimensions of the field for semiotic operations through horizontal, vertical, and diagonal ways of moving the game pieces and calculating stones. It will stack signs into pyramids and raise them from the surface into the spatial realm. In short, due to the loosening of the grip that prescribes the direction of writing, multidimensional spaces open up, in which sign systems are subjected to an elementalization. Doctrines of the abacus limit the movement of the counters to specific axes, lest the logic of the place-value system be thwarted. In the Battle of Numbers, on the other hand, there are three interconnected levels that can emerge as numerical representations: What counts equally and simultaneously are the fields of the chess-like game board, the number of the game pieces and the numerals on the game pieces. The Battle of Numbers ceases to function as an instrument for calculating numerical relations. It is not as much about numerics as it is about numerology—the maximization of numerical relations and referents, not the calculation of quantities. The Battle of Numbers skillfully limits the calculation of numerical relations: only pieces with low numbers can be combined into a large number of products and sums that correspond to the pieces with the highest numbers and can thereby win. Conversely, for pieces with the highest numbers, only division can be used to eliminate pieces with lesser numbers from the field through one of their divisors.

	
The high density of arithmetical relations that the Battle of Numbers produces must be managed with mental calculations. Increasingly, tables of ratios are available to struggling players, and the Battle of Numbers degenerates—to its inventors’ chagrin—into a war of tables.

	
The numerals of diverse cultures and epochs find a playing field in the Battle of Numbers. A battle for supremacy of the various numerical concepts is literally fought out here: Roman, Arabic, Greek.24

	
One disadvantage of Roman numerals clearly exposed by the Battle of Numbers is that with higher numbers, they tend to require a great deal of writing surface, which is just as hard to apply to game pieces that are all the same size. But Greek letter-numbers and gobar digits—to an equal extent—might have first demonstrated that scalarity could also be applied to numerals and that—in the case of gobar digits—the directions of writing or reading could shift. The Battle of Numbers stands at the intersection of a decoding of the sunken numerals of the Greek and Roman epochs and of the future ones of the Orient.25

	
“Caracteres”—a new term that emerges from this juncture—implies the dissolution of the strict separation between written numerals on the one hand and the operationality—in itself devoid of characters—of the instrumentariums on the other hand. From that point on, numerals achieve autonomy in the course of abiding traditions of writing. Meanwhile, their instrumental implementations in the form of the abacus and other calculative apparatuses have long since disappeared. Their reconstruction becomes a speculative question. And so scholars of the Middle Ages train themselves for the first time in mathematical descriptions, for the understanding of which the materiality of parchment suffices.26 Even before the turn of the millennium, Gerbert of Aurillac did not simply presuppose the abacus in his Regulae de numerorum rationibus. Rather, he completely redesigned it, in order to practice the numerical relations that appear in the sentences of his source.27 One reason that the calculating stones can no longer be presupposed is that they become a hybrid construct on which the stamp of writing is imprinted for the first time; in order to provide them with gobar digits, Gerbert ordered that they be fashioned out of horn.28 Caracteres thus designate very precise numerals, which for the first time appear on the side of mobile elements like game pieces and calculating stones. The crossings of the place-value systems that thereby occur might have initially produced incalculabilities above all. But beyond that, a combinatorial matrix with movable letters emerges, on which—not least of all—the Gutenberg Galaxy will be based.

	
Scholars are divided as to whether the Battle of Numbers does not already arise in Walther von Speyer’s Libellus Scolasticus of 984.29 A personified geometry begins here as “a playful battle”30 with the above-mentioned caracteres. However, columns of the abacus numbers one and ten dominate the event, and not—as with the monk Asilo half a century later—Boethius’s classes of proportions. Nonetheless, Walther condenses—in the form of dactylic verse—numerical proportions, calculative operations on the lines, numerical figures, and musical interval formations into the program of mathesis. In the development of the Battle of Numbers, everything that still sounds metaphorical here will take on a calculable and playable form on the same written basis.

	
Semiotic Turn

	
What is the status now of the fragility of things, the persistence of the grapheme and material and semiotic transferences? Regarding the partition of the pieces on the game board, the first writings on the Battle of Numbers reveal nothing; nor do they provide any game diagrams. Nonetheless, the first extant tabular arrangements of the pieces show at a glance a highly differentiated grouping. Their schema follows exactly Greek military formations.31 The pieces are permitted to move in different increments. With each move they travel one, two, or three fields.32 It is as if heavily armed hoplites, more mobile foot soldiers, and riders were waging their attack on the wings of the game board. To think strategies and numerical figurations together is a Greek achievement.33

	
With the Battle of Numbers—despite or precisely because of its abstraction—religious scholars brought in a military reality. Roman war chronicles already spoke of their armies as of signs: Thus, phrases such as “signa provere” and “signa constituere”34 stand for the advance and halt of whole troop units, which are themselves no longer addressed. The Roman military counted among the “signa” not only flags, but also acoustic signals. Specific chords of individual horns had only a single addressee—the sergeant and standard bearer, the signifer. He translated the acoustic signal sequences into optical ones.

	
The eleventh century, in which the Battle of Numbers arose, appears to have drawn from such sources of the use of signs. According to Carl Erdmann’s investigation into the emergence of the “idea of the crusade,” it is reflected less in a Christian iconology than in semiotic practices that are typical of medieval battlefields. Thus, a theosophy became possible that no longer ethically condemned or justified wars, but itself created reasons for war. Erdmann’s attention is therefore directed primarily at the holy flags that arose at the turn of the millennium.35 With the beginnings of the Christian sense of mission, the ordinatio—the power of consecration—established the hierarchy of the Church, separating bishops from priests, priests from the laity, and sacred objects from profane things. But only in the eleventh and twelfth century was a boundary crossed in the semiotic orders: the consecration of flags and swords assigned insignia of a military order to the churchly order. Strictly speaking, flags had hitherto exhibited a trinity that profoundly opposed the Christian one. Flags were not only incriminated as lance weapons and—still more devastatingly—through images of idols. On top of that, they counted among the signa—the standards. As such, they made the battle and combat legible; they regulated beginning, middle, and end. They were no longer separable from the war that they waged. Chiastically, the Church designed its own flags, provided them to the armies, and—conversely—led crusades under the flags of kings. The battle was no longer waged merely with signs but over signs. Depictions and miniatures of the crusades differentiate the often completely similar Franks and Saracens on foreign and unknown ground solely by the fact that the former displayed insignia and the latter did not. The victorious end of the battle was sealed with the reconquest of holy flags by the king who captured them.

	
From that point on, signs gained an autonomy of previously unknown magnitude. Probably unsurpassed in this regard was the carroccio, a wagon bearing the standards of those Lombard cities that preserved their independence in 1176 in the victory over Barbarossa. Before each battle, the carroccio was fetched from the cathedral by a city contingent made up not only of soldiers, brought to the marketplace, equipped with all sorts of insignia and finally taken to the battlefield. During the battle itself, a group of guards protected the wagon, while on its platform trumpeters sounded tactical signals; notaries wrote orders, recorded losses, and prepared commendations, punishments, and compensations; and priests cared for the wounded and administered sacraments to the dying. “Thus, the classic carroccio served several purposes at once for the northern and central Italian city communities: as a sort of mobile generals’ hill, command center, optical point of reference,” as a dressing station and refuge for weary soldiers.36 Above all, however, the wagon bearing the standard ensures a self-contained war, because to capture it means to take possession of the signum civile—without extending the battle to the city itself.

	
In the Battle of Numbers, one game piece—the pyramid—is now elevated above all the others. It embodies several square numbers at once. The taking of all the other game pieces is executed through expressions of arithmetic. But the taking of this piece is articulated only through a military terminology.37 If the pyramid—which is vulnerable in comparison to other game pieces—is taken, then all the other pieces that count among the square numbers of the pyramid are rendered invalid.38 No other piece contains such purely referential dependencies. The rules of the emerging chivalric orders will provide the same semiotic logic for the battle: if the standard bearer falls, then the troops assigned to him admit defeat as well.39 Thus, the Battle of Numbers overlaps with the rules of the chivalric orders and has, so the theory goes, created a codex for their peculiar position midway between military and clerical status.40

	

	



2

	 Power Games in the Baroque Period

	
Spaces of Play

	
Of all centuries, it was the seventeenth—which engendered reason and assembled mathematics into a discipline from the obscure semiotic practices of secret societies and the semiotic regimes of ideal states—that found in games an epistemic reservoir. Gottfried Wilhelm Leibniz led the way in discovering in games a playing field of knowledge. The space that games occupy in his work does not serve allusions and allegories. Rather, it is characterized by its own genuine technicity and materiality. It is precisely games that are assigned the task of revealing the universality of cultural techniques such as measuring and drawing, calculating and combining—indeed, primarily in the limited space of the book. Sign systems emerge that not only describe the elements at play, but also implement them operationally and thereby carry them further. Books thus reveal playing fields of action and signs that can be taken up by other books without having to draw, in exegeses and commentaries, from a source of authorized discourse. But the interoperability that transplants the game into texts with signs and graphic elements does not form a closed system of the text. Rather, it establishes within texts platforms from which objects and artifacts first arise.

	
In the games of the seventeenth century, representational forms suffer a breach. In their place, semiotic operations are promoted to the prosperous switch point of knowledge. Games are themselves released from purposelessness. They can change at any point into a teleological model entrusted even with foregrounding underpinnings of the state: Fortifications and theater buildings, firearms and fireworks, or mathematics and games are skills that find representation in the very same books.1

	
Still more than games, it is necessary in what follows to keep game boards in mind. It is to these that Leibniz repeatedly has recourse for the development of his ars characteristica. The core of his ars, however, is the production of objective and worldly contexts, which unfolds on and through paper. Their test is to be assigned to a calculus. But Leibniz’s program should not be read simply as a progression of increasingly abstract relations between signs that turns away from existing languages and toward mathematical notations. Rather, the question is what was lost or had to be lost before scholars—since the nineteenth and twentieth century at the latest—saw in Leibniz’s writings a reductionism at work that they took up and carried further, only to come ultimately to nothing but circular arguments in this program.2

	
The ars characteristica may indeed be based on two arts, which Leibniz conceived as ars inveniendi and ars iudicandi. In substance, however, he intertwined two lines of development that had found their modus operandi in operations with letters. The algebra of François Viète and subsequently that of René Descartes managed to reduce geometrical figures to calculations with letters. And secondly, Leibniz himself—in his dissertation on the ars combinatoria—had pursued the systematic decomposition of words, which had likewise revealed a basic operational element in letters. Conversely, words and even neologisms can emerge synthetically from permutations and variations of letters—just as geometric and hitherto unseen entities can emerge from algebraic calculations. If the latter—the production of new objective contexts—was the task of the ars inveniendi, the ars iudicandi had to subject to a calculus not only the consistency of the decomposition of existing words and geometric images, but also the process of their new creations. In the final analysis, every establishment of truth thus amounted to the proof of a flawless calculation.3

	
The Renaissance had already produced diagrammatic constructions that went beyond mimetic relations between art and nature and displayed mathematical functions. Leon Battista Alberti collected them in a book that, significantly, declared the game the object of mathematics.4 Here the “clever bombardier” learns how he can measure the angular distances  of remote objects with the help of a planisphere and calculate the  proper alignment of his cannon muzzle with a pendulum. The mathematical instruments also served Alberti in the more pleasurable task of mapping Rome.5

	
Samuel Edgerton goes so far as to assume that, in the modern period, it was due to perspectivist techniques of representation that it became possible to develop constructions of machines and lever mechanisms on paper alone.6 This thesis is contradicted by the fact that no new machines were actually designed in this time period and the forces inherent to the machines could not be represented with the method of central perspective.7 Moreover, adepts employed discursive strategies to draw their knowledge and their power from the correct application of books. It was necessary, however, to retain the key to their operation at all costs—for example, through display of the geometric solution and concealment of the algebraic process of calculation.8

	
More cautiously formulated, it can be said that the apparatuses that the modern period invented in its books were optical apparatuses that disseminated and differentiated methods of representation.9 Only when it came to perspectivist constructions did books achieve a previously unknown self-sufficiency, which culminated in the case of games.  The explanation of drawing techniques already availed itself of auxiliary visual constructions in its argumentation. It also recommended necessary construction aids such as proportional dividers and triangulators  for reproduction and ultimately demonstrated the targeted effect in pictures.10

	
In particular, the figures in books on theater buildings venture to represent the perspectivist methods of illusory architectures with those very methods, in order to demonstrate how stage spaces should be constructed and how, through scenery painted in a perspectivist fashion, they can be endowed with the illusion of a nonexistent spatial depth.11 Diagrammatic hybridizations are demanded here that, to a certain extent, disrupt the imaginative effect of pictures by means of letters and render them identifiable as a construction. Algebra supposedly emerged from just such abbreviations, which designated specific geometric elements of the figures and then became an object of mathematics themselves, thereby separating general procedures from concrete problems.12 The translation of antique texts on geometry and arithmetic was accompanied by their fundamentally new visualization. Mathematical texts of Greek origins reached the Western world without figures and diagrams.13 Algebra did not merely pave the way to converting pictorial relations into letter relations. On the  contrary, it also—by circumventing the descriptive and symbol-free prepositions and argumentations of the Greeks—enabled new pictorial and representational procedures to emerge from pure letter relations.

	
Leibniz ultimately expected algebra to accomplish the design of machines straight from paper, without relying on figurative and perspectivist representations:

	
I can represent with characters and without figures or models extremely intricate machines, as if I had drawn them and designed them in a model; or even better than that, for with this symbolic representation I can calculate, as it were, shift and change the machine on paper and seek the correct positions through analyses, whereas I would otherwise need countless models to do the same, and on a trial basis.14

	
But Leibniz by no means revokes the relation to pictorial space. On the contrary: for Leibniz, the condition of possibility of a “blind thinking” commences with algebra, which is relieved of presenting objective relations. It borders on an elimination of “intellectual work,” because “arguments” obtain their conclusiveness “due to material data.” Instead, thinking consists of seeing a thread “which is perceivable with the senses and which, as it were, mechanically leads the mind, so that even the dumbest can follow it,” and thus “the truth can be reproduced and as if with a machine printed and captured on a piece of paper.”15

	
Instead of merely pursuing deductions that can be drawn from Leibniz’s semiotic abstractions, this argument opens up possibilities for concretizing semiotic realizations more sharply. For it is not only on a stage transferred into the mental realm that logical constructs collide. They already do so on the material substratum, which can be captured through recording and inscription techniques that simultaneously belong to it.

	
Leibniz’s Graphemic Strategies

	
The Middle Ages knew seven liberal arts, which covered all the skills of speaking, writing, calculating, showing, and drawing. The index that merely begins to take into account Gottfried Wilhelm Leibniz’s still extant 75,000 writings and 15,000 letters16 could be considered a register of the seventeenth century, insofar as the epoch was embodied to the highest degree in Leibniz: who could count all of the more than 150 arts before he finally arrives after over six columns at the ars vivendi?17 In Leibniz’s register of the arts, the ars inveniendi occupies a special place because it is the root of all arts. Already in his lifetime, Leibniz’s tentative development of the ars inveniendi led to a vast abundance of papers and collection of artifacts as well as a large number of scholarly institutions and correspondence networks. All of these products taken together raise the question of what else the completion of his art of invention—repeatedly called for but never attained—could have actually yielded scientifically.

	
Leibniz developed his ars characteristica not only through arrangements of letters. Increasingly, he also brought in two-dimensional graphic- geometric frameworks, such as topological tree structures, various networks, or quadratic area divisions. Helmut Schnelle has scrupulously enumerated all the graphemic operators—at a time when cybernetics was poised to traverse virtually all the sciences.18 He noted not without surprise that the graphemes were not readily extracted from the extant sources.19 In the Leibniz literature—in which the liberation of the metaphysician of reason from an epoch of occult semiotic practices has top priority—there are only scattered indications that Leibniz is indebted to games for some of his fundamental mathematical principles and graphic arrangements. In his commentary on Johannes de Sacrobosco in his first publication, the Dissertatio de arte combinatoria,20 he consults—alongside Clavius’s combinatorial deliberations—above all Georg Philipp Harsdörffer and Daniel Schwenter’s Deliciae Mathematicae.21 And at the end of his career, he still expects from the mathematical analysis of all known games that bear some relation to numbers the realization of his ars characteristica, a task that he emphatically advises the mathematician Pierre Rémond de Montmort to undertake.22

	
The nineteen-year-old Leibniz first entered the scholarly mathematics of his time with his ars combinatoria. The writing coincides with a break that characterizes the teaching of mathematics in general in the middle of the seventeenth century. Thus, Harsdörffer’s Deliciae Mathematicae opens up for mathematical practices a field beyond that of the drill of primary schools and the business of merchants’ schools.23 But even when Harsdörffer takes up the work of the linguist and mathematician Daniel Schwenter, his poetological elaborations are closer to the inventio as part of rhetorical doctrine than to the emerging praxis of engineering. Techniques of compilation likewise still entirely serve writing, and Leibniz will be the first to derive from that the combinatorics that helped bring the mathesis universalis to a central epistemic position.

	
Even if Harsdörffer’s Deliciae Mathematicae cleaves to paper and poetics, it is for this very reason that it summons new forms of mechanization: the bookbinder is instructed to cut up a piece of paper with the figure of the fivefold Denkring (thought-ring) of the German language into the same number of rings, to mount it on firmer paper, and finally to affix it concentrically and rotatably (figure 2.1).

	
[image: Figure 2.1]Figure 2.1
Philipp Harsdörffer’s fivefold Denkring (thought-ring) of the German language with instructions on its installation within the book for bookbinders.

	
Source: © 1990 Keip. Reprinted with permission.



The fact that wheelworks—“ex papyro”—can henceforth be components of books does not escape Leibniz in his ars combinatoria.24 And, as will be shown, he will know how to use Harsdörffer’s mathematical recreations to wage a public campaign. The course has already been set by Harsdörffer. He does not seem to have derived the construction of the German Denkring from the diagrams of the ars magna by the Catalan monk Raymundus Lullus. Rather, he adheres to a model by the Huguenot military writer Sieur du Praissac de Braissac: “Briefve méthode pour resoudre facilement toute question militaire proposée.”25 Du Praissac’s idea of achieving strategic measures with the help of applications might itself have been inspired by Moritz von Nassau, whom he accompanied on his campaigns as a reporter. Moritz and Ludwig Wilhelm von Nassau are demonstrably among the first to draw their battle formations from Greek—and, of course, nonpictorial—sources and test them in war games.26 In particular, the invention of linear tactics can be traced back to Wilhelm Ludwig von Nassau, who proposes in a letter to his cousin Moritz the principle of rotating musketeers, who—positioned in five rows of nine—always advance one row during the loading of their firearms, and finally, after the shot has been fired, reposition themselves in the last row. Linear tactics provided a higher continuity of salvos and simultaneously granted the musketeers better protection in the moment of reloading. Of all this, Wilhelm Ludwig’s notepaper contains nothing more than the rule system of a cyclic alternation of letters that it was necessary to inscribe on the soldiers as discipline (figure 2.2).27

	



[image: Figure 2.2]Figure 2.2

Design of “linear tactics” by Wilhelm Ludwig von Nassau, 1594.

Source: The Hague, Koninklijk Huisarchief, MS. A22-1XE-79. Reprinted with permission.



Du Praissac’s application stands for the attempt—analogous to Wilhelm Ludwig von Nassau’s tactical arrangement—to affix strategy to a rotating mechanics. Here, an inventory of questions of warfare is systematically gone through. Ultimately, Harsdörffer’s Denkring, which undertakes to “show the whole German language on one piece of paper,”28 merely transfers—through its recourse to du Praissac’s template—syntagmata of the battlefields into the realm of the German language. No less committed to this poetological program, Justus Georg Schottelius, the Wolfenbüttel linguist who was his friend and colleague, describes the decomposition and construction of the German language as a “terrible language war”—a consequence of the Thirty Years’ War, as it were.29

	
The ars combinatoria had been intended to earn Leibniz a professorship at the University of Altdorf, where Daniel Schwenter and Philipp Harsdörffer had worked. But Leibniz broke out of the academic circle and famously chose to travel to Paris in the diplomatic service of Johann Philipp von Schönborn, the elector of Mainz, with a plan of attack against Egypt. The objective was to redirect the power interests of Louis XIV from Central Europe to Egypt.30 There, it was not the design of a calculating machine that he brought with him as an admission ticket to the Académie des Sciences, but a plan that would provide proof of his juristic and diplomatic suitability—with which he famously failed. Leibniz had, however, previously tested his diplomatic skills under the aegis of his sponsor, minister to the elector of Mainz, Baron Johann Christian von Boineburg. His effort is worthy of closer scrutiny.

	
When the King of Poland, John II Casimir, abdicated the throne in 1668, the tsar’s possibilities of influence in Central Europe threatened to overpower the Electoral Palatinate in the choice of the claimant to the throne. A rival candidate was to be placed on the vacant throne. Leibniz attempted to demonstrate through a syllogistic process that no one but the palsgrave Philipp Wilhelm von Neuberg would be eligible. The British economist John Maynard Keynes saw in Leibniz’s writing the beginnings of a new logic comprising the doctrine of probability.31 German logician Heinrich Scholz disputed Keynes’s argument, asserting that Leibniz merely applied the traditional syllogistics to a new field.32 In fact, however, Leibniz seems to have taken up du Praissac’s method, which he knew from Harsdörffer. According to this method, if a question made up of truisms is answered in the affirmative, then it constitutes the point of departure for a series of subsequent questions produced through the corresponding turn of the rings of du Praissac’s circular schemata: “If war has now been decided”—that is, if the question of “whether one should wage war” has been answered in the affirmative—“then one must hold together the question of the first and fourth rows to consider whether one shall remain, whether one shall yield, whether one shall battle,” etc.33 It is precisely according to this concatenating schema—which du Praissac did not regard as limited to military application34—that Leibniz’s catena definitionum proceeds,35 in order to come to the conclusion that the Palsgrave von Neuburg is the only legitimate claimant to the Polish throne.

	
Christoph Weickmann’s Power Game

	
In 1616—three years before the foundation of a new science appeared to Descartes in a dream, a method that he would spell out in his “Rules for the Direction of the Mind”—a sentence appears in the great chess book by the future Duke August of Braunschweig-Lüneburg, stating that physics “lends matter to numbers, masses and divisions: though in this game matter can be excluded by the intellect, along with a good memory, when it is firmly imagined in the same .”36 It would scarcely have been possible to prefigure the diverging course of the res cogitans and res extensa more radically than Duke August did: from now on, bodies may “drive, ride, or walk,” while the intellect pursues “by rote” all possible “courses and moves” of a chess game—which is, however, admittedly “rather hard to set to work.”37

	
After the Thirty Years’ War, in 1664, the Ulm patrician and merchant Christoph Weickmann had a dream himself: after a day of extensive games of chess, a game appeared to him in his sleep, liberated of all external objectis, in an entirely “new form” and “figure.”38 Instead of the quadratic fields of the chess board, a network made up of nothing but straight and intersecting lines formed the basis of the game. Weickmann set the game down on paper and published it as a “Newly Invented Great King’s Game.” His book not only relied on August’s chess book in its title, but was also dedicated to him. The writing was divided into two books. The first one reveals the external nature of the game and its rules. The game offers the second book a pretext to make sixty “observations” with baroque prolixity, from which—after various historical examples and numerous authorities—regimental and military rules are ultimately deduced. The first book, which constitutes less than a sixth of the total writing, provides information about the production of the game, its figures, the ways the pieces move and take one another, and the game’s objective. This last aspect amounts, as in chess, to placing the king in checkmate. The production of the game boards is no longer left to a bookbinder, as with Harsdörffer’s Deliciae Mathematicae, but is now assigned to the reader. Four different game boards are to be transferred from copperplates onto firm paper and to be mounted on wood, though the scale must sometimes be doubled or tripled.39

	
The four game boards make possible a game with two, three, four, six, and eight players. Instead of the sixteen figures of chess, from which Weickmann explicitly derived his game, the players in his version each initially have thirty figures, to which fourteen different ways of moving are assigned. Circles mark the figures’ positions, and lines the directions of the moves. Whereas in chess a field that is not on the edge always borders eight others, Weickmann does not connect all adjacent fields. Rather, his network consists of elements that are connected alternately in fours and eights. He divides the lines of connection into two different classes of diagonal and orthogonal lines and instructs the reader to color them differently. With the topological configuration of the board, which reproduces graphically and marks with signs and colors not only the figures’ positions but also the moves themselves, ways of moving become diagrammatically addressable. If in chess possible moves are provided only by the figures, in Weickmann’s game the board provides various possibilities for moves and forces certain figures on predetermined courses (figure 2.3).

	

	
[image: Figure 2.3]Figure 2.3

Game board of Weickmann’s “King’s Game,” Ulm 1664.

	
Source: Herzog August Bibliothek Wolfenbüttel: A: 5.6 Pol. 2°. Reprinted with permission.



If Duke August in his chess book, for the amusement of the reader, still mentioned chess figures that bear the insignia of court dignitaries, Weickmann in his tableau explicitly equates faithful pictorial depictions of officials, game figures in the floral forms of baroque woodturning, and astronomical signs, which are found in the illustrations of the game boards for the arrangement of the figures (figure 2.4).

	
[image: Figure 2.4]Figure 2.4

Figures and designations from Weickmann’s King’s Game.

Source: Herzog August Bibliothek Wolfenbüttel: A: 5.6 Pol. 2°. Reprinted with permission.



Weickmann’s purpose with his game is not so much entertainment as the attempt to derive from it a “state and war council,” whereby “the most necessary political and military axiomata, rules and ways of playing . . . without great effort and the reading of many books, are shown and presented as if in a compendio.”40 It may well be a consequence of the Thirty Years’ War that the figure of the king is surrounded by figures such as marshal, chancellor, counselor, or priest, which do not belong directly to the military sphere but function as advisory officials. Only then come the figures that represent “military people.” Instead of a martial metaphorical framework, as prevails in the work of Grimmelshausen and other baroque writers, Weickmann’s game description speaks of “insult” and “protestation.”41 If a figure that portrays a simple soldier can take a hierarchically higher figure, then it has to decide whether it wants to assume that figure’s official post. If it declines to do so, it might be able to take the place of a still higher figure in the course of the game. Once, however, it has assumed the post of a figure, it is committed to that role until the end of the game. If chess has always stood for the military confrontation among rulers, Weickmann turns the King’s Game into the symbol of the battle for the offices of a kingdom.

	
The title page of Weickmann’s manuscript illustrates by iconological means precisely such a power constellation: seven electors are absorbed in Weickmann’s game, and the Kaiser42 is elevated to the level of the game board and, as it were, put at stake (figure 2.5).

	



[image: Figure 2.5]Figure 2.5

Title copperplate from Christoph Weickmann’s “King’s Game,” Ulm 1664.
	
Source: Herzog August Bibliothek Wolfenbüttel: A: 5.6 Pol. 2°. Reprinted with permission.




The electors are labeled with the cardinal virtues on banners. They hold a letter, a book, or a marshal’s baton, but no weapons. In contrast, armed warriors line the edge of the scene. In the foreground, they slay evil creatures. Under the table on which the game sits, there are demons in chains. Weickmann poses the question of power in the face of the power that emanates from the weapons. Among all the doctrines of his writing, questions of weaponry stand out: whether “subjects should be allowed to carry weapons,”43 whether their rulers should “instruct and train them well and adequately in war exercises, defense and weapons”44 and whether “private persons, citizens and subjects should neither be granted nor allowed to have all too many weapons?”45 Weickmann’s game delineates the modern state with its standing armies, its civil service and its monopoly on violence.

	
It becomes increasingly decisive who speaks in the service of the king and how he speaks. The King’s Game coincides in one respect with the core of any dispute: for “eruptions of temperament” rupture the framework of the fictive game, insofar as affects withdraw from the register of simulation and dissimulation. For this reason, Weickmann recommended his game for the testing of new state officials and claimed “that through this game a high-ranking person could thus investigate and interrogate all distinguished officials’ temperaments easily and without any effort, which cannot otherwise happen so easily.”46 To put the officials’ temperaments to the test, the game challenged its players to form alliances. The electoral arithmetic that finds expression in the game resembles the perpetual threat in the seventeenth century that with the appointment of an eighth elector, an equality of votes could occur that would prevent any sovereign display of power. Ultimately, the calling-into-question of the three clerical and four worldly electors who elected the king—with respect to both their number and their denominational affiliation—contributed to the outbreak of the Thirty Years’ War. Weickmann’s title page therefore stands for representatives ensnared in a struggle for their own form of rule. It is probably no accident that elector Maximilian Heinrich, archbishop of Cologne, is the first among the addressees to whom the writing is dedicated. The King’s Game does not stage a hostile power that threatens to break in from outside. It shows a battle that has turned inward.

	
Weickmann presumably modeled the arrangement of his game boards on the designs of his friend, the Ulm architect and engineer Joseph Furttenbach. He might have also had in mind the cruciform battle formations of the most renowned German military historian of the seventeenth century, Johann Jacob von Wallhausen (figures 2.6 and 2.7).

	
[image: Figure 2.6]Figure 2.6

Game board of Weickmann’s “King’s Game” 1664.

Source: Herzog August Bibliothek Wolfenbüttel: A: 5.6 Pol. 2°. Reprinted with permission.



[image: Figure 2.7]Figure 2.7

Attack on a defense formation of foot soldiers, depiction from Johann Jacob von Wallhausen: “Art of War for the Infantry,” Oppenheim 1615.

Source: Wallhausen, J.J., Kriegskunst zu Fuß, Faksimile, ARA7 1971, reprinted with permission.



Whether it was the star-shaped formations of redoubts designed by Simon Stevin or fortifications designed by Furttenbach, they are directed outward in expectation of the enemy and its forces. In Weickmann’s game as well as on his programmatic title page, all the forces revolve around a center that lies at the heart of the star-shaped construction. Furttenbach published a noteworthy design based on the same octagonal layout that identifies four chambers as stages. In the center of the construction is a table designated for twelve people that can be aligned with the stages through a turning device. The stage sets are similarly conceived as mobile, so that one can speak of a double multiperspectivism (figure 2.8).



[image: Figure 2.8]Figure 2.8

Layout of the “Theater Hall” by Joseph Furttenbach with rotating table in the middle and four stages, Augsburg 1663.

Source: SLUB 23.4.656. Reprinted with permission.



If Weickmann, with his game, develops a topology and a set of rules that endanger the power of the one through the polyphony of the players, Furttenbach ties the gaze of the potentate to a stage machinery that fragments the world theater into multiple stages.

	
Play as a Bastion of Knowledge

	
Whether Leibniz, with his curiosity about games and instruments, was also acquainted with Weickmann’s game is uncertain, but quite possible. Naturally, a copy of the book is available at the library in Wolfenbüttel where Leibniz was appointed librarian; after all, the book is dedicated to the founder of the library, Duke August. Leibniz’s secretary Joachim Friedrich Feller imparts that Leibniz had spoken of a King’s Game “where the prince, chosen by lot, gives orders.”47 Weickmann did in fact propose drawing lots to decide which players would compete against and with each other. But even if Leibniz had been acquainted with it, his own war game designs went in another direction. He noted that “arrangements of the depicted war game” would allow—along with fortification models—the replaying of lost battles.48 In his thoughts on a “German military system,” he elaborated further on the proposal:

	
Newly invented war game, military colonels and captains, also other commanders practice it instead of the chessboard and card game, and come to greater science, speed and invention; one could represent with certain game pieces certain battles and skirmishes, also the position of the weapons and the lay of the land, both at one’s discretion and from history, for example if one wanted to play the Battle of Lützen, the skirmish with the French at Ensisheim and other such historical events; thereby one would often find what others missed and how we could gain wisdom from the losses of our forerunners.49

	
Leibniz—who, with his theodicy, opened up a space for the conception of other possible worlds so as to identify the best of them—is also the inventor of counterfactual military historiography. But he did not stop at the idea of reenacting past battles in the game. If Weickmann could not do without elaborate color and number coding of the game boards and figures in order to orchestrate the events of the game, Leibniz proposes in his military system a solution to the problem of how dispersed soldiers “can assemble themselves in battle, if the regiments differentiate themselves with colors, the companies with the strokes or lineaments of the colors or numbers. Thus everyone can recognize from afar his regiment and [from up close his] company.”50

	
Leibniz not only poses the question of the correct formation of sign systems, but also that of how other fields—including battlefields51—can take on formations from sign systems.

	
The alignment with games is the key to managing areas of life that elude Leibniz’s program of rigid calculability. Though his publications do not reveal it, he systematically analyzed diverse games; he was among the first to examine the correspondence between Blaise Pascal and Pierre de Fermat on games of chance—he opposed it with his own probabilistic calculus.52 He urged Jakob Bernoulli in an exchange of letters to publish his  ars conjectandi, which formulated the law of large numbers. And he investigated newly emerging games such as solitaire.53 Leibniz’s designs for an academy of games and his “Drôle de Pensée” are places where he deals explicitly with games. Usually, however, he pursued his game analyses in secret and in all seriousness.

	
After many false starts, Leibniz ultimately managed to establish an academy in Berlin—not least of all because he proposed financing it with profits from a still-to-be-created lottery monopoly.54 In the first issue of its magazine, with the programmatic title “Berlin Association for the Promotion of the Sciences,” Leibniz begins with an epistemology of games: In them, he argues, people are more inventive than anywhere else. The mathematics of games does not deserve attention due to the object itself, but rather with respect to the ars inveniendi.55 What games of chance achieve for mathematics has been demonstrated by Blaise Pascal, Christian Huygens, and Pierre de Fermat with their calculations of probability. But games that combine chance and skill are capable of far more. They provide the best representations of human life, especially in military affairs  and in medical practice, which rely in part on skills and in part on contingencies.56

	
Leibniz exemplifies his program with his own analyses of the game of solitaire and in his invention of a game that simulates ship maneuvers. Finally, he cites an illustration that shows Asians playing a game that we know today as “Go.” The game, according to Leibniz, relies on skill alone and not on chance, and it is played in China mostly by senior state officials for whole days. Here the game pieces are not taken, but surrounded. The winner is the one who takes the freedom of movement from the other: “so to speak, without murder and blood. Though this is not uncommon in other games, it is compulsory here. . . . [It] is known that the peoples of Southeast Asia behave in this matter in, so to speak, a more Christian fashion than those who call themselves Christians, and as a rule avoid killing specifically in war.”57

	
At the end of a century that threatened to be submerged by the devastation of its sectarian civil wars, at the end of a scholarly life that discovered new worlds in the mere unfolding of its signs and semiotic operations, and at the beginning of a mathematical influence poised to free itself from its magical and mystical roots, this late publication—which is followed by an article on his calculating machine—reveals in a condensed fashion a desire that seeks to read in the play of semiotic operations at once the most immediately evident and the immeasurably distant.

	
It should be recalled in conclusion that Martin Heidegger linked Being as grounding without ground to the word and the object of the calculi, insofar as that can mean calculating stones as much as game pieces. “When God calculates, the world comes to be”58 is how he translated Leibniz’s “Cum Deus calculat fit mundus,” only to offer still another reading: “While God plays, the world comes to be.”59
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