K- Language v0.2

1 Semantics

n € 7Z

b € B=A{T,F}

v € Val=Z+B+{}

o € FEnv=Id— Addr
M € Mem = Addr — Val

o, M FNUM (n) | n, M

o, M - TRUE | T, M o, M - FALSE | F, M

o,M FUNIT || -, M
(o(z)) =v

M
oM EFVAR z || v, M

o, M+ Ey )l ni, My o, M1 F E3 || na, Mo
J,M F ADD (El, E2) ~UTL,M2

n=mny+ ne

o, M+ Ey |l ni, My o, M1 F E3 || na, Mo
CT,M F SUB (El, E2) ~U,77,,M2

n=n; —ny

o, M+ Ey | ni, My o, M1 F E3 || na, Mo
CT,M F MUL (El, EQ) »U,’I'L,MQ

n=ny X ny

o, M+ Ey | ni, My o, M1 F E3 || na, Mo
O',M F DIV (El, EQ) U« ’IL,MQ

n=mny-+mny



o, M FE Ey{ny, M o, My = Ey | ng, Ms
o, M - EQUAL (Ey, Eo) | T, M, "

:n2

o, M &= Ey |l ny, My o, My = Ey || ng, Mo
O',M - EQUAL (E‘l7 Eg) U F,M2

’I’Ll;é’ng

o, Mt Ey { by, My U7M1|—E2Ub27M2b _b
o, M\ EQUAL (Ey, E5) | T, M, te

o, M Ey ) by, My o, My = Ey || by, My
O',M - EQUAL (El, EQ) U«F,Mg

by # by

0-7M|_E1‘U"7M1 U7M1}_E2‘U"7M2
U,M = EQUAL (Eh EQ) U« T, M2
o, MEEyJny, My o,MiE Ezdng, M,
O',M F LESS (El, Eg) U/T,MQ

ny < ng

o, M+ Ey | ny, My o, M1+ E3 || na, Mo
O',M"LESS (El, Eg) »LLF,MQ

niy > no

U,M"ElllT,Ml O‘,Ml}_EQ\U/T,MQ
O',M"LESS (El7 Eg) ~U/F7M2

U,M"EllJ«T,Ml O'7M1}_E2uF,M2
O',MFLESS (El, Eg) »U/F7M2

O',MFEllLF,Ml U,MlFEQ‘UT,MQ
O',M"LESS (E17 Eg) »U,T,Mg

O',MFEllLF,Ml O-,MlFEQU/F,MQ
O'7M|_LESS (E17 Eg) U,F,MQ

G7M|7E1U"7Ml O'leFEQ‘UWMQ
O'7M|_LESS (Eh EQ) U,F,Mg

o MFE|T, M o, MFE|F M
o, M FNOT E || F, M; o,M FNOT E | T, M,
oM FE v, M
o, M = ASSIGN (z, E) | -, Mi[v/o(x)]

o, M & Ey | v, My o, My = Eo || va, Ma
O',M l_ SEQ (E17 EQ) llvg,Mg




O',M"EllLT,Ml O',Ml}_EQUI’U,MQ
O',Ml— IF2 (Eh EQ, E3) U -,MQ

O',M"EllLF7M1 O',Ml}_Egli’U,Mg
0'7M FIF2 (Eh EQ, E3) ll -,MQ
0‘7M|_E1U«T,M1 U,Mll_EQUU7M2 U,M"EllJ,F7M1
(T,M F IF1 (El, EQ) \U ',MQ O',MF IF1 (El, EQ) U« ',Ml
O'7M|_E1U«T7M1
ag, M1 = E2 ll« ’U7M2 ag, MQ [ WHILE (El, EQ) U '7M3
O',M F WHILE (E‘l7 EQ) U« ',Mg

oM+ Ey | F, M
O',M F WHILE (Eh Eg) U« ',Ml

O',MFEllJ«nl,Ml O—7M1FE2un27M2
ag, MQ[nl/a(x)] }_ E3 \U ’U,Mg g, M3 " FOR (l’, ny + ]., .EQ7 Eg) \U ',M4

ny < ng
O',M " FOR (.7,‘, El, E27 Eg) u -,M4
o, M & Ey |l ny, My o, My &+ E3 || ng, Mo
ny > N9
O',M F FOR (QZ‘, El, EQ, E3) »u -,MQ
S MEE , M l/x], M |+ E , M.
o 14 u 1 U[/x] 1[111/] 2 | v 2l¢d0m(M1)
U,M F LET ((,C7 El, Eg) ll UQ,MQ
Read n
o, M = READ z |} -, M[n/o(x)] Read n
o MEE| n, M Write n
o, M FWRITE F |} -, M, Write n



