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Appendix: Definitions

Axiom 1: For any two sets of numbers L and R,

3 the number {L|R} <= #reL:x>1y,Vye R.

Axiom 2: For any two numbers = = {X*| X} and y = {VE|Y £},

r<y < PteXt 2ty adfieyr .y <

r<y < rx<yAry<x.
x =y : The two numbers z and y are identical if and only if X* = YX and X* = Y&,
Birthday: The birthday of a number is day on which it is first constructed.

Simplicity: We say that a number z is simpler than another number y if x has an earlier
birthday than .

Natural Form: A number z is in its natural form if it has at most one left option, and at
most one right option, and all its options are strictly simpler than .

Arithmetic on the Surreal Numbers

r+y={X"+yz+ Y Xty o+ VH
={ot +y a2l ty . xtyl oyl ot vyl 4y eyl eyl )

—o = {-X"| - X1

= {—aft 2l | -2t —ak .}

vy = {XPy+aYt - XEYT XPBy 42V R - XEY | Xy 4 oY R - XEY R Xy ooyt - XRYE)
where for sets A and B, Ar = {ax :a € A}, and AB = {ab:ae A,be B}

T x

xR ’ xL xL ’ xR

{0 1+ (2% —x)1 1+(xL—x)%R 1+ (2 — 2)2" 1+(xR—x)lR}

where (1/2)* and (1/z)® are the already computed elements of 1/x



