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            Preface

         

         The play is divided into two acts which we have called ‘The Mathematical Dimension’ and ‘The Theatrical Dimension’. The play grew out of our recognition that the two realms share much in common: establishing a set of axioms or rules that frame a hypothetical setting, followed by the exploration of the implications of these axioms. The rupture that happens as we go from the mathematical to the theatrical dimension reveals that the first act is an artificial creation that begins to bleed into the system that contains it. Yet which is the more real turns out not to be such an easy question to answer. There is a constant tension between what is possible in the mind and what is physically possible in reality, a tension that pervades both mathematics and theatre in its relation to the physical world around us.
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         I is a Strange Loop premiered in The Pit at the Barbican, London, on the 21 March 2019, as part of the Life Rewired season. The cast was as follows:

         
             

         

         X  Marcus du Sautoy

         Y  Victoria Gould

         
             

         

         Director  Dermot Keaney

         Composer  Stephen Hiscock

         Sound Designer  Sean Ephgrave

         Lighting Designer  Christopher Nairne
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            I IS A STRANGE LOOP

         

         
            ‘Through the unimaginable fourth dimension a man held captive in a prison cell could escape without passing through the ceiling, the floors or the walls.’

            
        Jorge Luis Borges
      

         

      

   


   
      
         
            Performance Notes

         

         
            The script is based on the performance in The Pit at the Barbican. At a number of points it refers specifically to that location. For example throughout the play there is a recurrent sound of a train like the rumbling of the London Underground beneath the theatre. A different sound effect can be chosen in other venues, such as an offstage siren of an ambulance. When Y has to explain the sound to X an alternative definition can be substituted. Similarly when Y is describing the outside of the theatre an appropriate local description should be substituted.

The script also reveals the name of the actor playing Y. The actor playing Y may substitute any name of their choice for ‘Victoria’ in the script.

            A more detailed description of the two Platonic Sequences performed by X at the beginning of the play can be found in the Mathematical Prompt Book that follows the play.

         

      

   


   
      
         
            

               Act One

               THE MATHEMATICAL DIMENSION

            

         

         On stage we see the frame of a large white cube glowing in the darkness.

         A figure, X, dressed in white is lying prostrate inside it.

         The lights come up. X rises and performs a series of movements, the first Platonic Sequence, evoking the ruler and compass construction of the hexagon. X steps back to admire the construction and then returns to the prone position. The lights dim.

         After a slow count of eight the lights come up again and X rises to perform the second Platonic Sequence – the proof of the irrationality of the square root of 2. X notices that the diagonal line from one corner of the cube to the other is the length X just constructed. X paces it out enthusiastically with smaller and smaller steps.

         The lights dim and X returns to the prone position.

         From offstage-right, we hear the whoosh of a sliding door. A short pause. Then whoosh again. Longer pause.

         The whoosh is heard again immediately followed by Y entering stage-right. Y turns and closes the imaginary door. Whoosh. Y is laden down with stuff: a white cubed box, a white bag with shoulder strap and a white cube, slung over the shoulder. Y scans the space and notices a knife sticking into the floor. Y sets the white cube down, sits on it, picks up the knife, examines it and puts it carefully into the bag.

         Y stands, picks up the cube seat and moves towards the next space: X’s cube. We hear the whoosh as Y opens the imaginary sliding door into X’s cube. Y takes one step into X’s cube, sees X lying prostrate on the floor, hesitates, and then retreats back closing the door. Whoosh. Pause. X raises their head. Pause. X returns their head to the floor. 

         Y opens the door. Whoosh. X quickly raises their head. Y immediately recoils and closes the door. Whoosh. X gets to their feet. X and Y stand in their own spaces facing the audience. X prowls round the inside of the cube. Y braces themself and decides to re-enter. With X facing stage-left, Y opens the door, whoosh, steps confidently into the cube and, whoosh, closes the door behind them just as X turns around. They stand facing each other in states of high alert. They start circling each other, like wild animals, sizing each other up.

         X moves towards Y.

         
            Y   Y.

            
               X freezes and speaks as if for the first time.

            

            X   Y.

            Y   Y.

            X   One.

            Y   One.

            X   One.

            Y   Y equals one.

            X   Y equals one.

            Y   Y equals one.

            X   Multiply by Y.

            
               Y considers each response carefully.

            

            Y   Y squared equals Y.

            X   Take one.

            Y   Y squared minus one equals Y minus one.

            X   Factorise.

            Y   Y plus one times Y minus one equals Y minus one. 

            X   Cancel.

            Y   Y plus one equals one.

            X   Therefore Y equals …

            Y   Zero.

            X   Therefore Y doesn’t exist.

            
               X is perplexed that Y still exists. Y places the cube seat between them. This time Y’s responses are immediate.

            

            Identify.

            Y   Y.

            X   Quantify.

            Y   One.

            X   Y equals one.

            Y   Y equals one.

            X   Multiply by Y.

            Y   Y squared equals Y.

            X   Take one.

            Y   Y squared minus one equals Y minus one.

            X   Factorise.

            Y   Y plus one times Y minus one equals Y minus one.

            X   Cancel.

            Y   Y plus one equals one.

            X   Therefore Y equals …

            Y   Y equals zero.

            X   Therefore Y doesn’t exist.

            Y   You mustn’t divide by zero. 

            
               Y carefully places the white box on top of the cube seat. Y starts to open the box but as X tries to look inside, Y snaps it shut.

            

            Identify.

            X   X.

            Y   Quantify.

            X   One. Unique!

            
               During this exchange we see Y removing something from the white bag.

            

            Y   Therefore X equals one.

            X   X equals one.

            Y   Multiply by yourself.

            X   X squared equals X.

            Y   Differentiate yourself with respect to yourself.

            X   Two X equals one.

            Y   Therefore X equals …

            
               Y is holding a large tightly folded laundry bag.

            

            X   X equals a half. Aghh.

            
               X bends forward in half in agony, at the same time as Y unfolds the laundry bag from an eighth size to a quarter size.

            

            Y   Square yourself.

            X   X equals a quarter. Agghhh.

            
               As X becomes smaller, Y unfolds the laundry bag from a quarter size to a half size.

            

            Y   Cube yourself.

            X   X equals one sixty-fourth. Aggghhhh. 

            
               X is now on the floor and as small as they can physically make themself. Y opens the large laundry bag completely, covers X with it, rolls X over so that X is totally inside the bag and, using the bag handles, attempts to lift it.

               Realising that it is too heavy, Y drops the handles.

            

            Y   Raise yourself to the power of …

            X   No … No … No … No … No … No … No … No …

            Y   … of zero.

            
               X is released from Y’s mathematical spell. Arms and legs rupture from the bag. As X escapes and pats themself down, Y folds the bag.

            

            X   X equals one. X equals one. X equals one.

            
               Pause.

            

            You can’t differentiate with respect to a constant.

            
               Y finishes refolding the laundry bag and places it inside the box.

            

            Identify the coordinates of your origin.

            Y   There.

            
               Y points to stage-right.

            

            X   There?

            
               X looks at the point in mid-air where the end of Y’s finger briefly existed.

            

            And the conjectural coordinates when your velocity vector hits zero?

            Y   Out.

            X   Out?

            Y   Out. 

            X   Oh … OUT …

            
               X begins performing the first bit of the first Platonic Sequence. Y watches X for a few moments before …

            

            Y   No No No No No No NO! OUT!

            
               Y points with both arms in the direction stage-left. X attempts to mimic Y.

            

            X   OUT!

            
               Pause.

            

            Define your terms.

            Y   A way out! This can’t be all there is? A long line of rooms!

            X   Room … s?

            Y   Yes. Rooms.

            
               Whoosh. Y opens the imaginary door in the stage-right side of the cube. X is horrified.

            

            X   You’ve created a singularity in the side of my cube.

            
               X looks accusingly at Y and moves towards the open imaginary door. X stares through it and is stunned by the prospect. X feels compelled to step forward as Y mimes gently pushing X from across the cube.

            

            There exists another room.

            Y   And another one! And another one! And another one! They’re all the same. It’s room, after room, after room.

            X   An infinite number of rooms!

            Y   No, no, no. I didn’t say infinite. I said it’s room, after room, after room.

            X   I think I can prove it’s infinite.

            Y   Really? How? 

            X   Induction.

            Y   Induction?

            X   Let P(N) be the inductive hypothesis:

            
               ‘There are N rooms in this line.’

               Let N=1.

               My room exists.

               Therefore P(1) is true.

               The base step is proved.

               Suppose P(N) is true.

               I exit to find another room,

               Isomorphic to the Nth room.

               Therefore P(N+1) is true.

               The inductive step is proved.

               Now apply the second order axiom of inductive logic to deduce that

               P(N) is true for all N.

               Therefore the line of rooms is infinite.

               Quod erat demonstrandum.

            

            Y   Yeeeeees. But if it’s infinite then there’s no way out.

            X   There is no OUT.

            Y   There must be something else … this can’t be all there is.

            X   A manifold needs no ambient space in which to exist.

            
               A train is heard in the distance. This should seem like a real train passing underneath the theatre, the sound subtly intruding on the quiet of the performance space. This will be a recurrent sound that we will hear at key points in the play.

               X steps back into the new room.

            

            It’s just room …

            
               Whoosh as X opens another imaginary door, exits stage-right and steps into another new room. 

            

            X   (off) … after room.

            
               A fainter whoosh.

            

            … after room.

            
               We hear X’s voice trailing off into the distance repeating: whoosh … ‘after room’.

               Y sits down on the cube seat. Y takes the white bag and from it produces an orange. Y begins to peel it. Orange zest explodes into the atmosphere.

               Enticed by the smell, X re-enters stage-right. Smell is a new, physical experience for X. Seeking its origin X re-enters the cube and sees the orange for the first time. X is transfixed.

            

            X   It’s … It’s … It’s an X squared plus Y squared plus Z squared equals R squared.

            Y   It’s an orange.

            X   It’s a norange sphere.

            Y   Yes, a norange sphere.

            X   The norange sphere is establishing a functional relationship with my nose.

            
               X is staggered as Y eats a piece of orange.

            

            A segment of the norange sphere has become embedded as a subset of Y.

            
               Y offers a piece of orange to X. X hesitantly takes it. They bite down and chew the fruit together. It’s X’s first experience of taste. X is overwhelmed.

            

            X has been functionally injected.

            
               Y offers X a second larger piece of orange which is readily accepted. Together they eat the whole orange. Y takes another orange out of the bag but before Y can peel it, X stops Y. 

            

            X   Redefine the origin of the orange sphere using the following equation: X minus fourteen squared plus Y minus fourteen squared plus Z plus two squared equals R squared.

            
               Y is unsure what to do, so X repeats the instructions.

            

            X minus fourteen squared.

            
               Y holds the orange carefully in outstretched hands and allows it to lead Y along the stage-left side of X’s cube to the front corner.

            

            Plus Y minus fourteen squared.

            
               Y moves the orange along the front of X’s cube ending above X’s waiting hand.

            

            Plus Z plus two squared equals R squared.

            
               Y drops the orange into X’s hand. Thrilled, X looks lovingly at the orange.

            

            One! One!

            
               X looks for somewhere special to place it.

               Y picks up the cube seat and offers it to X as the perfect podium on which to position the precious orange. X carefully sets the orange down, stands back and admires the physicalisation of the number 1.
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