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THEORY Intervals
IMPORT THEORY PROJECTS
/SimpleDEq THEORIES /SimpleDEq/Reals.dtflorg.eventb.theory.core.deployedTheoryRoot#Reals
OPERATORS
Infinity20pen <expression> (b: RReal)
direct definition
{t]tmH-»D>belt}
Infinity2Closed <expression> (b: RReal)
direct definition
{t|] tm->beleq }
Open2lnfinity <expression> (a: RReal)
direct definition
{t]amtelt]}
Closed2Infinity <expression> (a: RReal)
direct definition
{t|]amwm1teleq }
Open20pen <expression> (a: RReal,b: RReal)
direct definition
{t]l]amtelt At>Dbelt}
Open2Closed <expression> (a: RReal,b: RReal)
direct definition
{tlamrmtelt At »>D>beleq }
Closed20pen <expression> (a: RReal,b: RReal)
direct definition
{tlam-1teleq At »belt }
Closed2Closed <expression> (a: RReal,b: RReal)
direct definition
{tlamwm-1teleq At »b e leq }
THEOREMS
realPluslsZero2lInfinity
RRealPlus = Closed2Infinity (Rzero)
realMinuslsInfinity2Zero :
RRealMinus = Infinity2Closed (Rzero)
c2c_existence :
V a,b - a € RReal A b € RReal A a » b € leq = (3 x - x € Closed2Closed(a,b))
c2o_existence :
V a,b - a € RReal A b€ RReal A a—» b e 1t = (3 x - x € Closed20pen(a,b))
02c_existence :
V a,b - a € RReal A b e RReal A a» b e It = (3 x - x € Open2Closed(a,b))
020_existence .
V a,b - a € RReal A b € RReal A a » b € It = (3 x - x € Open20pen(a,b))
boundarylnClosed2Closed -
V a, b - a € RReal A b € RReal = (a € Closed2Closed(a,b) A b € Closed2Closed(a,b))
boundaryInClosed2Open :
V a, b a € RReal A b € RReal = (a € Closed20pen(a,b))
boundarylnOpen2Closed :
V a, b .- a € RReal A b € RReal = (b € Open2Closed(a,b))
boundarylninfinity2Closed :
Vb-b e RReal = (b € Infinity2Closed (b))
boundaryInClosed2Infinity :
V a - a € RReal = (a € Closed2Infinity(a))
closed2ClosedLowerBound :
V a, b.-a e RReal A b € RReal A a » b € leq =
lowerBound (leq, Closed2Closed(a,b), a)
closed20penLowerBound :
V a, b - a € RReal A b € RReal A a » b € 1t =>
lowerBound (leq, Closed2Open(a,b), a)
open2ClosedLowerBound :
V a, b - a € RReal A b € RReal A a » b € 1t =>
lowerBound (leq, Open2Closed(a,b), a)
open2OpenLowerBound :
V a, b - a € RReal A b € RReal A a » b € 1t =>
lowerBound (leq, Open20pen(a,b), a)
closed2InfinityLowerBound :
V a - a € RReal =>
lowerBound (leq, Closed2Infinity(a), a)
open2InfinityLowerBound :
V a - a € RReal =
lowerBound (leq, Open2Infinity(a), a)
infinity2ClosedLowerBound :
Vb - b e RReal =
- lowerBounded(leq, Infinity2Closed (b))
infinity2OpenLowerBound :
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Vb - b € RReal >

- lowerBounded (leq,

closed2ClosedInfimum :
Va, b -
infimum (leq ,
closed2Openlinfimum :
V a, b - a € RReal
infimum (leq ,
open2ClosedInfimum :
V a, b - a € RReal
infimum (leq ,
open2Openlnfimum :
V a, b - a € RReal
infimum (leq ,
closed2InfinityInfimum :
V a - a € RReal =
infimum (leq ,
open2Infinitylnfimum :

V a - a € RReal =
infimum (leq ,
closed2ClosedMinimum :
V a, b - a € RReal
minimum (leq ,
closed2OpenMinimum :
V a, b - a € RReal
minimum (leq ,
open2ClosedMinimum :
V a, b - a € RReal
- hasMinimum (leq ,
open2OpenMinimum :
V a, b - a € RReal
- hasMinimum (leq ,
closed2InfinityMinimum :
V a - a € RReal =

minimum ( leq ,
open2InfinityMinimum :
V a - a € RReal =

= hasMinimum (leq ,

infinity2 ClosedMinimum :
V b - b € RReal >

= hasMinimum (leq ,

infinity2OpenMinimum :
V b - b € RReal >

= hasMinimum (leq ,

closed2ClosedUpperBound :
V a, b .- a € RReal
upperBound (leq,
closed20penUpperBound -
V a, b .- a € RReal
upperBound (leq,
open2ClosedUpperBound -
V a, b .- a € RReal
upperBound (leq,
open20penUpperBound :
V a, b .- a € RReal
upperBound (leq,
closed2InfinityUpperBound :
V a - a € RReal =

- upperBounded(leq,

open2InfinityUpperBound :
V a - a € RReal =

- upperBounded(leq,

infinity2ClosedUpperBound :
Vbbb e RReal =
upperBound (leq,
infinity2OpenUpperBound :
Vbbb e RReal =
upperBound (leq,
closed2ClosedSupremum :
Va, b-
supremum (leq ,
closed2OpenSupremum :
V a, b .- a € RReal
supremum (leq ,

Infinity2Open (b))

a € RReal A b € RReal A a » b €
Closed2Closed(a,b), a)

A b € RReal A a » b €

Closed2Open(a,b), a)

A b € RReal A a » b €

Open2Closed(a,b), a)

A b € RReal A a » b €

Open20pen(a,b), a)

Closed2Infinity (a), a)

Open2Infinity(a), a)

A b € RReal A a » b €

Closed2Closed(a,b), a)

A b € RReal A a » b €

Closed2Open(a,b), a)

A b € RReal A a » b €
Open2Closed(a,b))

A b € RReal A a » b €
Open20pen(a,b))

Closed2Infinity (a), a)

Open2Infinity (a))

Infinity2Closed (b))

Infinity2Open (b))

A b € RReal A a » b €
Closed2Closed(a,b), b)

A b € RReal A a » b €
Closed2Open(a,b), b)

A b € RReal A a » b €
Open2Closed(a,b), b)

A b € RReal A a » b €

Open20pen(a,b), b)

Closed2Infinity (a))

Open2Infinity (a))

Infinity2Closed (b), b)

Infinity2Open(b), b)

A b € RReal A a » b €

Closed2Open(a,b), b)

leq =

leq =

leq =

a € RReal A b € RReal A a » b € leq =
Closed2Closed(a,b), b)

It =




148 open2ClosedSupremum :

149 V a, b.- a € RReal A b€ RReal A a » b € It >
150 supremum (leq , Open2Closed(a,b), b)

151 open2OpenSupremum :

152 V a, b.- a € RReal A b€ RReal A a » b € It >
153 supremum (leq , Open2Open(a,b), b)

154 infinity2ClosedSupremum :

155 V b - b € RReal =

156 supremum (leq, Infinity2Closed(b), b)

157 infinity2OpenSupremum :

158 Vb - b e RReal =

159 supremum (leq, Open2Infinity(b), b)

160 closed2ClosedMaximum :

161 V a, b.- a € RReal A b € RReal A a » b € leq =
162 maximum(leq, Closed2Closed(a,b), b)

163 closed2OpenMaximum :

164 V a, b.- a € RReal A b€ RReal A a » b € It >
165 - hasMaximum(leq, Closed2Open(a,b))

166 open2ClosedMaximum :

167 V a, b.- a € RReal A b€ RReal A a » b € It >
168 maximum(leq, Open2Closed(a,b), b)

169 open2OpenMaximum :

170 V a, b a € RReal A b€ RReal A a » b € It >
171 - hasMaximum(leq, Open20Open(a,b))

172 closed2InfinityMaximum :

173 V a - a € RReal =

174 - hasMaximum(leq, Closed2Infinity (a))

175 open2InfinityMaximum :

176 V a - a € RReal >

177 - hasMaximum(leq, Open2Infinity(a))

178 infinity2ClosedMaximum :

179 Vb-b e RReal =

180 maximum(leq, Infinity2Closed(b), b)

181 infinity2OpenMaximum :

182 Vb-b e RReal =

183 - hasMaximum(leq, Infinity2Open (b))

184 c2cUc2c:

185 Y a, b, ¢ -

186 a € RReal A b € RReal A ¢ € RReal A

187 am—belegq Abr c € leq =

188 Closed2Closed(a,b) U Closed2Closed(b,c) = Closed2Closed(a,c)
189 c2cUc2o0:

190 Va, b, ¢ -

191 a € RReal A b € RReal A ¢ € RReal A

192 a—»beleq Abrcelt >

193 Closed2Closed(a,b) U Closed20pen(b,c) = Closed20Open(a,c)
194 02cUc2c:

195 Va, b, ¢ -

196 a € RReal A b € RReal A ¢ € RReal A

197 a—»belt Abm c € leq =

198 Open2Closed(a,b) U Closed2Closed(b,c) = Open2Closed(a,c)
199 02cUc2o0:

200 V a, b, ¢ -

201 a € RReal A b € RReal A ¢ € RReal A

202 a» belt AbHcelt =>

203 Open2Closed(a,b) U Closed20Open(b,c) = Open20pen(a,c)
204 inf2cUc2c:

205 Vb, c-

206 b € RReal A ¢ € RReal A

207 b c € leq =

208 Infinity2Closed (b) U Closed2Closed(b,c) = Infinity2Closed (c)
209 inf2cUc20:

210 Vb, ¢ -

211 b € RReal A ¢ € RReal A

212 b~ ce lt >

213 Infinity2Closed (b) U Closed20Open(b,c) = Infinity2Open(c)
214 c2cUc2inf :

215 VY a, b -

216 a € RReal A b € RReal A

217 a b e leq =

218 Closed2Closed(a,b) U Closed2Infinity (b) = Closed2Infinity (a)
219 o2cUc2inf :

220 Va, b -

221 a € RReal A b € RReal A
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ar»belt >
Open2Closed(a,b) U Closed2Infinity (b)
inf2cUc2inf :
Va-
a € RReal =>

= Open2Infinity (a)

Infinity2Closed (a) U Closed2Infinity (a) = RReal

c2cUo2c:
VYV a, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
a—»beleq Abmce lt =
Closed2Closed(a,b) U Open2Closed(b,c)
c2cUo20:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
am~»beleq Abrcelt >
Closed2Closed(a,b) U Open20pen(b,c)
02cUo2c:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
amP~belt AbrHcelt >
Open2Closed(a,b) U Open2Closed(b,c) =
02cUo20:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
ar» belt AbHcelt >

= Closed2Closed(a,c)

Closed2Open(a,c)

Open2Closed(a,c)

Open2Closed(a,b) U Open20pen(b,c) = Open20pen(a,c)

inf2cUo2c:
Vb, ¢ -
b € RReal A ¢ € RReal A
br~celt=>
Infinity2Closed (b) U Open2Closed(b,c)
inf2cUo2o0:
Vb, ¢ -
b € RReal A ¢ € RReal A
b celt >
Infinity2Closed (b) U Open20pen(b,c) =
c2cUo2inf :
V a, b -
a € RReal A b € RReal A
a—be leq =
Closed2Closed(a,b) U Open2Infinity (b)
02cUo2inf -
Va, b -
a € RReal A b € RReal A
am~>belt >
Open2Closed(a,b) U Open2Infinity (b) =
inf2cUo2inf :
Va-
a € RReal =>
Infinity2Closed (a) U Open2Infinity (a)
c2o0Uc2c:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
am~belt Abm c e leq =
Closed2Open(a,b) U Closed2Closed(b,c)
c2oUc2o0:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
amP~ belt AbrHcelt >
Closed2Open(a,b) U Closed20pen(b,c) =
020Uc2c:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
ar»belt AbH c € leq =
Open20pen(a,b) U Closed2Closed(b,c) =
02oUc20:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
ar» belt AbH ce lt >

= Infinity2Closed (c)

Infinity2Open(c)

= Closed2Infinity (a)

Open2Infinity (a)

RReal

Closed2Closed(a,c)

Closed2Open(a,c)

Open2Closed(a,c)

Open20pen(a,b) U Closed20pen(b,c) = Open20pen(a,c)

inf2oUc2c:
Vb, ¢ -
b € RReal A ¢ € RReal A
b c e leq =
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Infinity2Open(b) U Closed2Closed(b,c) = Infinity2Closed (c)
inf2oUc2o0:
Vb, ¢ -
b € RReal A ¢ € RReal A
br—celt >
Infinity2Open(b) U Closed20pen(b,c) = Infinity2Open(c)
c2oUc2inf :
Va, b -
a € RReal A b € RReal A
am»belt >
Closed2Open(a,b) U Closed2Infinity(b) = Closed2Infinity (a)
02oUc2inf :
Va, b -
a € RReal A b € RReal A
ar>belt >
Open20pen(a,b) U Closed2Infinity (b) = Open2Infinity(a)
inf2oUc2inf :
Y a -
a € RReal =>
Infinity2Open(a) U Closed2Infinity (a) = RReal
c2c¢Cc2c:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
am~beleq Abr c e leq =
Closed2Closed(a,b) n Closed2Closed(b,c) = {b}
02cCc2c:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
ar»belt AbH c € leq =
Open2Closed(a,b) N Closed2Closed(b,c)
c2cCc2o:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
ar~»beleq Abrmce lt =
Closed2Closed(a,b) n Closed20pen(b,c)
02cCc20:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
ar» belt Abr ce lt >
Open2Closed(a,b) n Closed20pen(b,c) = {b}
inf2cCc2c:
Vb, ¢ -
b € RReal A ¢ € RReal A
b c € leq >
Infinity2Closed (b) n Closed2Closed(b,c) = {b}
inf2cCc2o:
Vb, ¢ -
b € RReal A ¢ € RReal A
br—rcelt =
Infinity2Closed (b) n Closed2Open(b,c)
c2cCc2inf -
Va, b -
a € RReal A b € RReal A
am~beleq =
Closed2Closed(a,b) n Closed2Infinity(b) = {b}
02cCc2inf :
Va, b -
a € RReal A b € RReal A
amP~belt >
Open2Closed(a,b) N Closed2Infinity (b) = {b}
inf2cCc2inf :
Y a -
a € RReal =>
Infinity2Closed (a) n Closed2Infinity (a) = {a}
c20Cc2c:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
am~»belt Abmr c e leq =
Closed2Open(a,b) n Closed2Closed(b,c) = @
020Cc2c:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
ar»belt Abm c e leq =
Open20pen(a,b) N Closed2Closed(b,c) = @

{b}

{b}

{b}




370

372
373
374
375
376
377

379
380
381
382
383
384
385
386

388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436

438
439
440
441
442
443

c20Cc20:
VYV a, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
ar» belt AbHce lt >
Closed2Open(a,b) n Closed20pen(b,c) = @
020Cc2o0:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
am~belt Abrcelt >
Open20pen(a,b) N Closed20pen(b,c) = @
inf2oCc2c:
Vb, ¢ -
b € RReal A ¢ € RReal A
b - c e leq >
Infinity2Open(b) N Closed2Closed(b,c)
inf2oCc2o0:
Vb, ¢ -
b € RReal A ¢ € RReal A
b rcelt =
Infinity20pen(b) N Closed20pen(b,c) = @
c2oCc2inf:
V a, b -
a € RReal A b € RReal A
am~belt >
Closed2Open(a,b) N Closed2Infinity (b)
020Cc2inf
Va, b -
a € RReal A b € RReal A
amP~belt >
Open20pen(a,b) N Closed2Infinity (b) = @
inf2oCc2inf
Y a -
a € RReal >
Infinity2Closed(a) n Closed2Infinity (a)
c2c¢Co2c:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
a—»beleq Abmce lt >
Closed2Closed(a,b) n Open2Closed(b,c)
02cCo2c:
V a, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
a»belt AbHcelt =>

Open2Closed(a,b) N Open2Closed(b,c) = @
c2c¢Co2o0:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
am—»beleq Abrmce lt =
Closed2Closed (a,b) n Open20pen(b,c) = @

02c¢Co2o0:
Va, b, ¢ -
a € RReal A b € RReal A ¢ € RReal A
amP~ belt AbrHcelt >
Open2Closed(a,b) N Open20pen(b,c) = @
inf2cCo2c:
Vb, ¢ -
b € RReal A ¢ € RReal A
b—rcelt=>
Infinity2Closed (b) n Open2Closed(b,c)
inf2cCo20:
Vb, c-
b € RReal A ¢ € RReal A
b ce lt >
Infinity2Closed (b) n Open20pen(b,c) = @
c2cCo2inf :
Va, b -
a € RReal A b € RReal A
a+—>be leq =
Closed2Closed(a,b) N Open2Infinity (b)
02c¢Co2inf :
V a, b -
a € RReal A b € RReal A
ar»belt >
Open2Closed(a,b) N Open2Infinity(b) = @




444 inf2cCo2inf

445 vV a-

446 a € RReal >

447 Infinity2Closed(a) n Open2Infinity(a) = @
448 c20Co2c:

449 Va, b, ¢ -

450 a € RReal A b € RReal A ¢ € RReal A

451 ar»belt AbHcelt >

452 Closed2Open(a,b) N Open2Closed(b,c) = @
453 020Co2c:

454 Va, b, ¢ -

455 a € RReal A b € RReal A ¢ € RReal A

456 ar» belt AbHce lt >

457 Open20pen(a,b) N Open2Closed(b,c) = @
458 c20Co2o0:

459 Va, b, ¢ -

460 a € RReal A b € RReal A ¢ € RReal A

461 a—»belt Abr—rcelt >

462 Closed20Open(a,b) N Open20pen(b,c) = @
463 020Co20:

464 Va, b, ¢ -

465 a € RReal A b € RReal A ¢ € RReal A

466 aP~belt AbrHcelt=>

467 Open20pen(a,b) N Open20pen(b,c) = @
468 inf2oCo2c:

469 Vb, ¢ -

470 b € RReal A ¢ € RReal A

471 br—rcelt >

472 Infinity2Open(b) N Open2Closed(b,c) = @
473 inf2oCo2o0:

474 Vb, ¢ -

475 b € RReal A ¢ € RReal A

476 br~—celt=>

477 Infinity2Open(b) N Open20pen(b,c) = @
478 c20Co2inf :

479 Va, b -

480 a € RReal A b € RReal A

481 am—»belt >

482 Closed20Open(a,b) N Open2Infinity(b) = @
483 020Co2inf :

484 Va, b -

485 a € RReal A b € RReal A

486 am»>belt >

487 Open20pen(a,b) N Open2Infinity(b) = @
488 inf2oCo2inf :

489 vV oa -

490 a € RReal =

491 Infinity2Open(a) N Open2Infinity(a) = @
492 PROOF RULES

493 minimumRew :

494 Metavariables

495 a: RReal

496 b: RReal

497 Rewrite Rules

498 minClosed2Closed: Rmin(Closed2Closed(a,b))
499 rhsl: a » b € leq = a

500 minClosed20pen: Rmin(Closed2Open(a,b))

501 rhsl: a » b € It > a

502 minClosed2Infinity: Rmin( Closed2Infinity (a))
503 rhsl: T = a

504 maximumRew :

505 Metavariables

506 a: RReal

507 b: RReal

508 Rewrite Rules

509 maxClosed2Closed: Rmax(Closed2Closed(a,b))
510 rhsl: a » b € leq = b

511 maxOpen2Closed: Rmax(Open2Closed(a,b))

512 rhsl: a » b e It = b

513 maxInfinity2Closed: Rmax(Infinity2Closed (b))
514 rhsl: T = b

515 infimumRew :

516 Metavariables

517 a: RReal
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b: RReal
Rewrite Rules
infClosed2Closed: Rinf(Closed2Closed (a,b))
rhsl: a » b € leq = a
infClosed20pen: Rinf (Closed2Open(a,b))
rhsl: a » b € It => a
infOpen2Closed: Rinf(Open2Closed(a,b))
rhsl: a » b € It = a
infOpen20pen: Rinf (Open20pen(a,b))
rhsl: a » b e 1t = a
infClosed2Infinity: Rinf(Closed2Infinity (a))
rhsl: T = a
infOpen2infinity: Rinf(Open2Infinity (a))
rhsl: T = a
supremumRew :
Metavariables
a: RReal
b: RReal
Rewrite Rules
supClosed2Closed: Rsup(Closed2Closed(a,b))
rhsl: a —» b € leq = b
supClosed2Open: Rsup(Closed2Open(a,b))
rhsl: a » b e 1t = b
supOpen2Closed: Rsup (Open2Closed(a,b))
rhsl: a » b e It = b
supOpen20pen: Rsup (Open20pen(a,b))
rhsl: a » b e It = b
suplnfinity2Closed: Rsup(Infinity2Closed (b))
rhsl: T = b
suplnfinity20Open: Rsup (Infinity2Open (b))
rhsl: T = b
intervalURew :
Metavariables
a: RReal
b: RReal
c: RReal
Rewrite Rules
c2cUc2c_rew: Closed2Closed(a,b) U Closed2Closed(b,c)
rhsl: T = Closed2Closed(a,c)
02cUc2c_rew: Open2Closed(a,b) U Closed2Closed(b,c)
rhsl: T = Open2Closed(a,c)
c2cUc20_rew: Closed2Closed(a,b) U Closed2Open(b,c)
rhsl: T = Closed2Open(a,c)
02cUc20_rew: Open2Closed(a,b) U Closed2Open(b,c)
rhsl: T = Open20pen(a,c)
inf2cUc2c_rew: Infinity2Closed(b) U Closed2Closed(b,c)
rhsl: T = Infinity2Closed (c)
inf2cUc20_rew: Infinity2Closed(b) U Closed2Open(b,c)
rhsl: T = Infinity2Open(c)
c2cUc2inf rew: Closed2Closed(a,b) U Closed2Infinity (b)
rhsl: T = Closed2Infinity (a)
o2cUc2inf rew: Open2Closed(a,b) U Closed2Infinity (b)
rhsl: T = Open2lnfinity(a)
c2oUc2c_rew: Closed20pen(a,b) U Closed2Closed(b,c)
rhsl: T = Closed2Closed(a,c)
020Uc2c¢_rew: Open20pen(a,b) U Closed2Closed(b,c)
rhsl: T = Open2Closed(a,c)
c2oUc20_rew: Closed20Open(a,b) U Closed20Open(b,c)
rhsl: T = Closed2Open(a,c)
020Uc20_rew: Open20pen(a,b) U Closed20pen(b,c)
rhsl: T = Open20pen(a,c)
inf2oUc2c_rew: Infinity2Open(b) U Closed2Closed (b,c)
rhsl: T = Infinity2Closed (c)
inf2oUc20_rew: Infinity2Open(b) U Closed2Open(b,c)
rhsl: T = Infinity2Open(c)
c2oUc2inf rew: Closed20Open(a,b) U Closed2Infinity (b)
rhsl: T = Closed2Infinity (a)
o02oUc2inf_rew: Open20pen(a,b) U Closed2Infinity (b)
rhsl: T = Open2Infinity(a)
c2cUo2c_rew: Closed2Closed(a,b) U Open2Closed(b,c)
rhsl: T = Closed2Closed(a,c)
02cUo2¢_rew: Open2Closed(a,b) U Open2Closed(b,c)
rhsl: T = Open2Closed(a,c)
c2cUo20_rew: Closed2Closed(a,b) U Open20pen(b,c)
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rhsl: T = Closed2Open(a,c)
02cUo20_rew: Open2Closed(a,b) U Open20pen(b,c)
rhsl: T = Open20pen(a,c)
inf2cUo2¢c_rew: Infinity2Closed(b) U Open2Closed(b,c)
rhsl: T = Infinity2Closed (c)
inf2cUo20_rew: Infinity2Closed (b) U Open20pen(b,c)
rhsl: T = Infinity2Open(c)
c2cUo2inf_rew: Closed2Closed (a,b) U Open2Infinity (b)
rhsl: T = Closed2Infinity (a)
02cUo2inf rew: Open2Closed(a,b) U Open2Infinity (b)
rhsl: T = Open2Infinity (a)
interval CRew :
Metavariables
a: RReal
b: RReal
c: RReal
Rewrite Rules
c2cCc2c_rew: Closed2Closed(a,b) n Closed2Closed (b,c)
rhsl: T = {b}
02c¢Cc2c_rew: Open2Closed(a,b) n Closed2Closed(b,c)
rhsl: T = {b}
c2cCc20_rew: Closed2Closed(a,b) n Closed2Open(b,c)
rhsl: T = {b}
02c¢Cc20_rew: Open2Closed(a,b) N Closed20pen(b,c)
rhsl: T = {b}
inf2cCc2c_rew: Infinity2Closed(b) n Closed2Closed(b,c)
rhsl: T = {b}
inf2cCc20_rew: Infinity2Closed (b) n Closed20pen(b,c)
rhsl: T = {b}
c2cCc2inf rew: Closed2Closed(a,b) N Closed2Infinity (b)
rhsl: T = {b}
02cCc2inf_rew: Open2Closed(a,b) N Closed2Infinity (b)
rhsl: T = {b}
intervalRealParts:
Rewrite Rules
RPlus2Int: RRealPlus
rhsl: T = Closed2Infinity (Rzero)
Int2RPlus: Closed2Infinity (Rzero)
rhsl: T = RRealPlus
RMinus2Int: RRealMinus
rhsl: T = Infinity2Closed (Rzero)
Int2RMinus: Infinity2Closed (Rzero)
rhsl: T = RRealMinus
RPlusStar2Int: RRealPlusStar
rhsl: T = Open2Infinity (Rzero)
Int2RPlusStar: Open2Infinity (Rzero)
rhsl: T = RRealPlusStar
RMinusStar2Int: RRealMinusStar
rhsl: T = Infinity2Open (Rzero)
Int2RMinusStar: Infinity2Open (Rzero)
rhsl: T = RRealMinusStar
intervallnclusion:

Metavariables
al: RReal
bl: RReal
a2: RReal
b2: RReal

Rewrite Rules

c2Inflncc2Inf: Closed2Infinity (al) C Closed2Infinity (a2)
rhsl: T = a2 » al € leq

o2Inflncc2Inf: Open2Infinity (al) € Closed2Infinity (a2)
rhsl: T = a2 » al € leq

c2Inflnco2lnf: Closed2Infinity (al) C Open2Infinity (a2)
rhsl: T = a2 » al € It

o2Inflnco2Ilnf: Open2lInfinity (al) € Open2Infinity (a2)
rhsl: T = a2 » al € leq

inf2clncinf2c: Infinity2Closed (bl) C Infinity2Closed (b2)
rhsl: T = bl » b2 € leq

inf2olncinf2c: Infinity2Open(bl) C Infinity2Closed (b2)
rhsl: T = bl » b2 € leq

inf2cIncinf2o: Infinity2Closed (bl) C Infinity2Open (b2)
rhsl: T = bl » b2 € 1t

inf2olncinf2o0: Infinity2Open(bl) C Infinity2Open (b2)
rhsl: T = bl » b2 € leq
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020lno20: Open20pen(al ,bl) C Open20pen(a2,b2)
rhsl: T = al » a2 € 1t A bl —» b2 € gt
c2olnc2c: Closed2Open(al ,bl) C Closed2Closed (a2,b2)

rhsl: T = al » a2 € leq A bl —» b2 € geq
intervallnclusion2:

Metavariables
a: RReal
b: RReal

Rewrite Rules
s_o2olno2Inf: Open20pen(a,b) C Open2Infinity (a)
rhsl: T = T
s_o2clno2Inf: Open2Closed(a,b) C Open2Infinity(a)
rhsl: T = T
s_o2oInc2Inf: Open20pen(a,b) C Closed2Infinity (a)
rhsl: T =T
s_o2clnc2Inf: Open2Closed(a,b) C Closed2Infinity (a)
rhsl: T = T
s_c2olnc2Inf: Closed20Open(a,b) C Closed2Infinity(a)
rhsl: T = T
s_c2cInc2Inf: Closed2Closed(a,b) C Closed2Infinity (a)
rhsl: T = T
s_o2olno2c: Open20pen(a,b) C Open2Closed(a,b)
rhsl: T = T
s_o2oInc2o0: Open20pen(a,b) C Closed20pen(a,b)
rhsl: T = T
s_o2o0lnc2c: Open20pen(a,b) C Closed2Closed(a,b)
rhsl: T =T
s_c2olnc2c: Closed20pen(a,b) C Closed2Closed(a,b)
rhsl: T = T
s_o2clnc2c: Open2Closed(a,b) C Closed2Closed(a,b)
rhsl: T = T
degenerated_intervals:
Metavariables
a: RReal
Rewrite Rules
c2c_single: Closed2Closed(a,a)
rhsl: T = {a}
02c_empty: Open2Closed(a,a)
rhsl: T = @ : P(RReal)
c2o_empty: Closed2Open(a,a)
rhsl: T = @ : P(RReal)
020_empty: Open20pen(a,a)
rhsl: T = @ : P(RReal)
intervalElements :

Metavariables
a: RReal
b: RReal

Rewrite Rules

a_in_c2c: a € Closed2Closed(a,b)
rhsl: T = a —» b € leq
a_in_c2o: a € Closed20Open(a,b)
rhsl: T = a - b € It
b_in_c2c: b € Closed2Closed(a,b)
rhsl: T = a —» b € leq
b_in_o2c: b € Open2Closed(a,b)
rhsl: T = a b € It

a_in_c2inf: a € Closed2Infinity (a)
rhsl: T = T

b_in_inf2c: b € Infinity2Closed (b)
rhsl: T = T




