SEV axioms
SEYV problems

SEV000A5.p TPS problem MODULAR-EQUIV-THM

The equivalence of two definitions of modularity.

a: $tType thf(a_type, type)

ViOIN: ¢ — a — a,mEET: a — a — a ((Vxx: a: (JOINGxx@Qxx) = xx and Vxx: a: (mEETQxx@Qxx) =

xx and Vxx: a,xy: a,xz: a: (JOINQ(jOIN@xx@xy)@xz) = (JOING@xxQ(jOINQ@xy@xz)) and Vxx: a,xy: a,xz: a: (MNEETQ(mEI
(mEETQ@xx@Q(mEETQ@xy@xz)) and Vxx: a,xy: a: (JOIN@xx@xy) = (JOIN@xy@Qxx) and Vxx: a,xy: a: (mEETQxxQxy) =
(mEETQ@xy@Qxx) and Vxx: a,xy: a: (jJOIN@Q(mEET@xx@xy)Qxy) = xy and Vxx: a,xy: a: (nEETQ(jOIN@xx@Qxy)Qxy) =
xy) = (Vxx: a,xy: a,xz: a: ((JOIN@xxQxz) = xz = (JOINQxx@Q(mEETQxyQxz)) = (mEETQ(jOINQxxQxy)Qxz)) <
Vxx: a,xy: a,xz: a: (JOIN@xx@(mEET@xyQ(jOIN@Qxx@x7))) = (mEETQ(jOIN@xx@xy)Q(jOINQxx@x7)))) thf(cMODT

SEV001A5.p TPS problem DISTRIB-THM

In a lattice, join distributes over meet iff meet distributes over join.

a: $tType thf(a_type, type)

VjOIN: ¢ — a — a,mEET: a — a — a ((Vxx: a: (JOIN@xxQ@Qxx) = xx and Vxx: a: (mEET@xx@Qxx) =

xx and Vxx: a,xy: a,xz: a: (JOINQ(jOIN@xx@xy)Qxz) = (JOINQ@xx@Q(jOIN@xy@xz)) and Vxx: a,xy: a,xz: a: (nEETQ(mEI
(mEETQ@xx@(mEET@xy@xz)) and Vxx: a,xy: a: (JOIN@xx@xy) = (jOIN@xy@Qxx) and Vxx: a,xy: a: (nEETQxx@Qxy) =
(mEET@xy@xx) and Vxx: a,xy: a: (JOINQ(mEET@xxQxy)Qxy) = xy and Vxx: a,xy: a: (nEETQ(jOIN@Qxx@Qxy)Qxy) =
xy) = (Vxxi a,xy: a,xz: a: (JOING@xx@(mEETQxy@xz)) = (mEETQ(jOIN@xxQxy)Q(jOINQ@xx@Qxz)) <=

Vxx: a,xy: a,xz: a: (MEETQxx@Q(jOIN@xyQxz)) = (JOINQ(mEETQ@xxQxy)Q(mEETQxx@xz)))) thf(cDISTRIB_.THM

SEV002A5.p TPS problem from LATTICES-THMS

a: $tType thf(a_type, type)

VjOIN: ¢ — a — a,mEET: a — a — a ((Vxx: a: (JOIN@xx@Qxx) = xx and Vxx: a: (mEET@xx@Qxx) =

xx and Vxx: a,xy: a,xz: a: (JOINQ(jOIN@xx@xy)@xz) = (JOIN@xxQ(jOIN@xy@xz)) and Vxx: a,xy: a,xz: a: (NEETQ(mEI
(mEETQ@xx@(mEET@xy@xz)) and Vxx: a,xy: a: (JOIN@xx@xy) = (jOIN@xy@xx) and Vxx: a,xy: a: (nEETQxxQxy) =
(mEETQ@xy@xx) and Vxx: a,xy: a: (JOINQ(mEET@xxQxy)Qxy) = xy and Vxx: a,xy: a: (nEETQ(jOINQ@Qxx@Qxy)Qxy) =
xy and Vxx: a,xy: a,xz: a: (JOIN@xx@(mEETQ@xyQ@xz)) = (mEETQ(jOIN@xxQxy)@(jOINQxx@xz)) and Vxx: a,Xy: a,Xz:
(JOIN@(mEET@xx@xy)Q(mEETQxxQxz7))) = Vxx: a,xy: a,xz: a: (JOINA@xxQ(mEETQxyQ(jOINQxxQxz))) =
(mEETQ(jOIN@xx@xy)@Q(jOINQxx@xz))) thf(cMODULAR-THM_DEF2_pme, conjecture)

SEV003A5.p TPS problem from LATTICES-THMS

a: $tType thf(a_type, type)

ViOIN: ¢ — a — a,mEET: a — a — a: ((Vxx: a: (JOIN@xx@Qxx) = xx and Vxx: a: (mEET@xx@Qxx) =

xx and Vxx: a,xy: a,xz: a: (JOIN@Q(jOIN@xx@xy)@xz) = (JOIN@xxQ(jOIN@xy@xz)) and Vxx: a,xy: a,xz: a: (NEETQ(mEI
(mEETQ@xx@Q(mEET@xy@xz)) and Vxx: a,xy: a: (JOIN@xx@xy) = (JOIN@xy@Qxx) and Vxx: a,xy: a: (mnEETQxxQxy) =
(mEETQ@xy@Qxx) and Vxx: a,xy: a: (jJOINQ(mEET@xxQxy)Qxy) = xy and Vxx: a,xy: a: (nEETQ(jOINQxxQxy)Qxy) =
xy) = (2Vxx: a,xy: a,xz: a: (JOINQ@xx@Q(mEETAxyQ(jOIN@xxQxz))) = (mEETQ(jOIN@xxQxy)Q(jOINQxxQxz))

Ixx: a,Xy: a,xa: a,xb: a,xc: a: (xa # xb and xa # xc and xa # xx and xa # xy and xb # xc and xb # xx and xb #

xy and xc # xx and xc # xy and xx # xy and (mEET@xx@xy) = xy and (jOIN@xx@xy) = xx and (mEET@xxQxa) =

xa and (JOIN@xx@xa) = xx and (mMEET@xx@xb) = xb and (JOIN@xx@xb) = xx and (mEET@Qxx@xc) = xc and (JOINQxx
xx and (mEET@xa@xb) = xy and (jJOIN@xa@xb) = xx and (mEET@xa@xc) = xa and (JOIN@xa@xc) = xc and (mEET@x
xy and (JOIN@xa@xy) = xa and (mEET@xb@xc) = xy and (JOIN@xb@xc) = xx and (mEET@xb@xy) = xy and (JOIN@Qxb
xb and (mEET@xc@xy) = xy and (JOIN@xc@xy) = xc))) thf(cPENTAGON_THM2C_pme, conjecture)

SEVO004A5.p TPS problem from LATTICES-THMS
a: $tType thf(a_type, type)
ViOIN: @ — a — a,mEET: a — a — a: ((Vxx: a: (JOIN@xx@Qxx) = xx and Vxx: a: (mEET@xx@Qxx) =
xx and Vxx: a,xy: a,xz: a: (JOINQ(jOIN@xx@xy)@xz) = (JOIN@xxQ(jOIN@xy@xz)) and Vxx: a,xy: a,xz: a: (NEETQ(mEI
(mEETQ@xx@Q(mEET@xy@xz)) and Vxx: a,xy: a: (JOIN@xx@xy) = (JOIN@xy@Qxx) and Vxx: a,xy: a: (mnEETQxxQxy) =
(mEETQ@xy@Qxx) and Vxx: a,xy: a: (jJOINQ(mEET@xxQxy)Qxy) = xy and Vxx: a,xy: a: (nEETQ(jOINQxx@Qxy)Qxy) =
xy) = (Vxx: a,xy: a,xz: a: (JOIN@xx@(mEETQxy@Q(jOIN@QxxQxz))) = (mEETQ(jOIN@xxQxy)Q(jOINQxxQx7)) <=
—-3dxx: a,xy: a,xa: a,xb: a,xc: a: (xa # xband xa # xc and xa # xx and xa # xy and xb # xc and xb #
xx and xb # xy and xc # xx and xc # xy and xx # xy and (mEET@xx@Qxy) = xy and (JOIN@xxQxy) = xx and (mEET@x:
xa and (JOIN@xx@xa) = xx and (mMEET@xx@xb) = xb and (JOIN@xx@xb) = xx and (mEET@xx@xc) = xc and (JOIN@Qxx
xx and (mMEET@xa@xb) = xy and (JOIN@xa@xb) = xx and (mEET@xa@xc) = xa and (JOIN@xa@xc) = xc and (mEET@x
xy and (JOIN@xa@xy) = xa and (mEET@xb@xc) = xy and (JOIN@xb@xc) = xx and (mEET@xb@xy) = xy and (JOIN@Qxb
xb and (mEET@xc@xy) = xy and (JOIN@xc@xy) = xc))) thf(cMODULAR_-THM2_DEF2_pme, conjecture)

1



2

SEV005A5.p TPS problem from LATTICES-THMS

a: $tType thf(a_type, type)

VjOIN: @ — a — a,mEET: a — a — a ((Vxx: a: (JOIN@xx@Qxx) = xx and Vxx: a: (mEET@xx@Qxx) =

xx and Vxx: a,xy: a,xz: a: (JOINQ(jOIN@xx@xy)@xz) = (JOIN@xxQ(jOIN@xy@xz)) and Vxx: a,xy: a,xz: a: (NEETQ(mEF
(mEETQ@xx@Q(mEET@xy@xz)) and Vxx: a,xy: a: (JOIN@xx@xy) = (JOIN@xy@Qxx) and Vxx: a,xy: a: (mnEETQxxQxy) =
(mEETQ@xy@Qxx) and Vxx: a,xy: a: (JOINQ(mEET@xxQxy)Qxy) = xy and Vxx: a,xy: a: (nEETQ(jOINQxx@Qxy)Qxy) =
xy) = (Vxx: a,xy: a,xz: a: ((JOINQ@QxxQxz) = xz = (JOING@xxQ(mEETQxyQxz)) = (nEETQ(jOINQxxQxy)Qxz)) <=
—-3dxx: a,xy: a,xa: a,xb: a,xc: a: (xa # xb and xa # xc and xa # xx and xa # xy and xb # xc and xb #

xx and xb # xy and xc # xx and xc¢ # xy and xx # xy and (mEET@xx@xy) = xy and (JOIN@xx@Qxy) = xx and (mEET@x:
xa and (JOIN@xx@xa) = xx and (mMEET@xx@xb) = xb and (JOIN@xx@xb) = xx and (mEET@xx@xc) = xc and (JOINQxx
xx and (mMEET@xa@xb) = xy and (JOIN@xa@xb) = xx and (mEET@xa@xc) = xa and (JOIN@xa@xc) = xc and (mEET@x
xy and (JOIN@xa@xy) = xa and (mEET@xb@xc) = xy and (JOIN@xb@xc) = xx and (mEET@xb@xy) = xy and (JOINQxb
xb and (mEET@xc@xy) = xy and (JOIN@xc@xy) = xc))) thf(cMODULAR_-THM2_pme, conjecture)

SEV006A5.p TPS problem from LATTICES-THMS

a: $tType thf(a_type, type)

ViOIN: ¢ — a — a,mEET: a — a — a ((Vxx: a: (JOINGxxQ@Qxx) = xx and Vxx: a: (mEETQxx@Qxx) =

xx and Vxx: a,xy: a,xz: a: (JOINQ(jOIN@xx@xy)Qxz) = (JOINQ@xx@Q(jOIN@xy@xz)) and Vxx: a,xy: a,xz: a: (MEETQ(mEI
(mEET@xx@(mEET@xy@xz)) and Vxx: a,xy: a: (JOIN@xx@xy) = (JOIN@xy@Qxx) and Vxx: a,xy: a: (mEETQxxQxy) =
(mEETQ@xy@xx) and Vxx: a,xy: a: (JOINQ(mEET@xxQxy)Qxy) = xy and Vxx: a,xy: a: (nEETQ(jOIN@Qxx@Qxy)Qxy) =
xy and 3xx: a,xy: a,xa: a,xb: a,xc: a: (xa # xb and xa # xc and xa # xx and xa # xy and xb # xc and xb #

xx and xb # xy and xc # xx and xc¢ # xy and xx # xy) and —Vxx: a,xy: a,xz: a: (JOIN@xx@(mEETQxyQ(jOIN@Qxx@xz)))
(mEETQ(jOIN@xx@xy)@(jOIN@Qxx@xz))) = 3Ixx: a,Xy: a,Xa: a,xb: a,xc: a: (MEET@xx@xy) = xy and (JOINQxx@Qxy) =
xx and (mEET@xx@xa) = xa and (JOIN@xx@xa) = xx and (mEET@xx@xb) = xb and (JOIN@xx@xb) = xx and (mEETQ:
xc and (JOIN@xx@xc) = xx and (mEET@xa@xb) = xy and (JOIN@xa@xb) = xx and (mEET@xa@xc) = xa and (JOIN@xa/
xc and (mMEET@xa@xy) = xy and (JOIN@xa@xy) = xa and (mEET@xb@xc) = xy and (JOIN@xb@xc) = xx and (mEET@x
xy and (JOIN@xb@xy) = xb and (mEET@xc@xy) = xy and (JOIN@xc@xy) = xc)) thf(cPENTAGON_THM2D _pme, con

SEV008A5.p TPS problem THM261

A partition defines an equivalence relation.

a: $tType thf(a_type, type)

Vp: (a — $0) — $o: ((Vxp: a — $o: ((p@xp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (p@xp and xp@xx and Vxq: a —
$o: ((p@xq and xq@xx) = xq =xp))) = (Vxx: a: Is: a — $o: (pQ@s and s@Qxx and s@xx) and Vxx: a,xy: a: (3s: a —

$o: (p@s and s@xx and s@xy) = Js: a — $o0: (pQs and s@xy and s@xx)) and Vxx: a,xy: a,xz: a: ((3s: a —

$o: (p@Qs and s@xx and s@xy) and Js: a — $o: (p@s and s@xy and s@xz)) = Ts: a — $o: (pQs and s@xx and sQxz))))

SEV009/5.p TPS problem THM261-B

A partition defines an equivalence relation.

a: $tType thf(a_type, type)

Vp: (a — $0) — $o: (Vxx: a: Ixp: a — $o: (p@xp and xp@xx and Vxq: a — $o0: ((p@xq and xq@xx) = xq =
xp)) = (Vxx: a: 3s: a — $o: (p@Qs and s@Qxx and sQ@xx) and Vxx: a,xy: a: (Is: a — $o: (pQ@s and s@xx and s@xy) =
ds: a — $o0: (p@s and s@Qxy and s@xx)) and Vxx: a,xy: a,xz: a: ((Is: a — $o: (p@s and s@xx and s@xy) and Is: a —
$o: (pQ@s and s@xy and s@Qxz)) = Js: a — $o: (pQ@Qs and s@Qxx and sQ@xz)))) thf(cTHM261_B_pme, conjecture)

SEV010A5.p TPS problem THM260

An equivalence relation defines a partition.

a: $tType thf(a_type, type)

Vr:a — a — $o: ((Vxx: a: (r@xx@xx) and Vxx: a,xy: a: ((r@xx@xy) = (r@xy@Qxx)) and Vxx: a,xy: a,xz: a: ((r@xx@xy anc
(r@xx@xz))) = (Vxp: a — $o: ((Ixz: a: (xp@xz) and Vxx: a: ((xp@xx) = Vxy: a: ((xp@xy) <= (r@xxQxy)))) =

Ixz: a: (xpQxz)) and Vxx: a: Ixp: a — $o: (Ixz: a: (xp@xz) and Vxxg: a: ((xpQ@xxg) = Vxy: a: ((xp@xy) <~
(r@xxo@xy))) and xp@xx and Vxq: a — $o: ((Ixz: a: (xq@xz) and Vxxg: a: ((xq@xxo) = Vxy: a: ((xq@xy) <=
(r@xxo@xy))) and xq@xx) = xq=xp)))) thf(cTHM260_pme, conjecture)

SEVO011A5.p TPS problem THM260-B

An equivalence relation defines a partition.

a: $tType thf(a_type, type)

Vr:a — a — $o: ((Vxx: a: (r@xx@xx) and Vxx: a,xy: a: ((r@xx@Qxy) = (r@xy@xx)) and Vxx: a,xy: a,xz: a: ((r@xx@xy anc
(r@xx@Qxz))) = Vxx:a: 3xp: a — Fo: (Vxxo: a: ((xp@xxg) = Vxy: a: ((xpQ@xy) <= (r@Qxxp@xy))) and xp@xx and Vxq: a
$o: ((Vxxo: a: ((xq@xxg) = Vxy: a: ((xq@xy) <= (r@xx¢@xy))) and xq@xx) = xq = xp))) thf(cTHM260_B_pme, con

SEV012A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS
Vxx: $o,xy: $o: ($true = $true) and ¥xx: $o, xy: $o,xz: $o: (($true and $true) = $true) and (Axx: $o,xy: $o: $true) =
(Axx: $o, xy: $o: $true) thf(cTHM519_pme, conjecture)



SEV013A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxx: a: xx = xx and Vxx: a,xy: a: (xx =Xy = xy = xx) and Vxx: a,xy: a,xz: a: ((xx = xy and xy = xz) = XX =
X7) thf(cTHM511_pme, conjecture)

SEV014A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxr: a — a — $o: ((Vxx: a: (xr@xx@xx) and Vxx: a,xy: a: ((xr@xx@xy) = (xr@xy@xx)) and Vxx: a,xy: a,xz: a: ((xr@xx@x
(xr@xx@xz))) = Vxx: a: (xr@xx@xx)) thf(¢THM513_pme, conjecture)

SEVO015A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxp: a — a — $o: ((Vxx: a,xy: a: ((xp@xxQ@Qxy) = (xpQxy@xx)) and Vxx: a,xy: a,xz: a: ((xp@xx@xy and xp@xy@Qxz) =
(xp@xx@xz)) and xp = xp) = Vxx: a,xy: a: ((xpQ@xxQxy) = (xp@xx@xx))) thf(cTHMb520_pme, conjecture)

SEV016A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vp: (a — $0) — $o: ((Vxp: a — $o: ((p@xp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: @ — $o: (pQ@xp and xpQ@xx and Vxq: a —
$o: ((p@xq and xq@xx) = xq =xp))) = I¢: a — a — %0: (Axs: @ — $o: Ixz: a: xs = (Axx: a: (¢@xxQ@xz))) =

p) thf(cTHM262_NEW _pme, conjecture)

SEV017A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxr:a — a — $o: ((Vxx: a: (xr@xx@xx) and Vxx: a,xy: a: ((xr@xxQxy) = (xrQ@xyQxx)) and Vxx: a,xy: a,xz: a: ((xr@xx@x
(xr@xx@xz))) = Vxx: a,xy: a,xz: a: ((xr@xx@Qxy) = ((xr@xyQxz) = (xr@xx@xz)))) thf(cTHM514_pme, conjecture)

SEV018A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vp: (@ — $0) — $o: ((Vxp: @ — $o: ((pQ@xp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (p@xp and xpQ@xx and Vxq: a —
$o: ((p@xq and xq@xx) = xq=xp))) = J¢: a — a — $o0: (Axs: a — $o: (Ixz: a: (xs@xz) and Vxx: a: ((xs@xx) =

Vxy: a: ((xs@xy) <= (¢Q@Qxx@xy))))) = p) thf(cTHM262A pme, conjecture)

SEV019A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

cQ:a—a— %o thf(cQ, type)

Vxx: a: 3xp: a — $o0: (Ixz: a: (xp@xz) and Vxxg: a: ((xpQ@xxg) = Vxy: a: ((xpQxy) <= (cQ@xx(@xy))) and xpQxx) =
(Vxx: a: (cQ@xx@xx) and Vxx: a,xy: a: ((cQ@xx@xy) = (cQ@xyQxx)) and Vxx: a,xy: a,xz: a: ((cQ@xx@xy and cQQxyQs
(cQ@xx@Q@xz))) thf(cTHMb559_pme, conjecture)

SEV020A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vp: (a — $0) — $o0: (Vxx: a: Ixp: a — $o: (p@xp and xp@xx and Vxq: a — $o: ((p@xq and xq@xx) = xq =

xp)) = J¢: a — a — $o: (Vxx: a: (¢@xx@xx) and Vxx: a,xy: a: ((¢@xxQxy) = (¢Q@xyQxx)) and Vxx: a,xy: a,xz: a: ((¢@xx
(¢@xxQ@xz)) and (Axs: a — $o: Vxx: a: ((xs@xx) = Vxy: a: ((xs@xy) <= (¢@xxQ@xy)))) = p)) thf(cTHM262_B_pme, co

SEVO021A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

cP: (a — $0) — $o thf(cP, type)

Vxqp: & — $0,xqy: a — $o0: ((xq; = xqy and cP@xq;) = (cP@xq,)) = ((Vxp: ¢ — $o: ((cP@xp) =

Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (cP@xp and xp@xx) and Vxx: a,xy: a,xp: a — $0,xq: a — $o: ((cP@xp and cPQx
(xq@xy))) = 3J¢: a — a — %o: (Axs: @ — $0: (Ixz: a: (xs@xz) and Vxx: a: ((xs@xx) = Vxy: a: ((xs@xy) <=
(¢@xxQxy))))) = cP) thf(cTHM262_D_EXT2_pme, conjecture)

SEV021A6.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

cP: (a — $0) — S0 thf(cP, type)

cQ:a—a— %o thf(cQ, type)

cQ = (A\z: a,y: a: ds: a — $0: (cPQ@s and sQzx and sQy)) thf(cQ_def, definition)

Vxq;: & — $0,xqy: a — $o0: ((xq; = xqy and cP@xq;) = (cP@xq,)) = ((Vxp: ¢ — $o: ((cP@xp) =

Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (cPQxp and xp@xx) and Vxx: a,xy: a,xp: a — $0,xq: a — $o: ((cP@xp and cPQx
(xq@xy))) = (Axs:a — $o0: (Ixz: a: (xs@xz) and Vxx: a: ((xs@xx) = Vxy: a: ((xs@xy) < (cQ@xx@Qxy))))) =

cP) thf(¢cTHM262_D_EXT2_pme, conjecture)

SEV021AT7.p TPS problem from EQUIVALENCE-RELATIONS-THMS
a: $tType thf(a_type, type)
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cP: (a — $0) — $o thf(cP, type)

cQ:a—a— %o thf(cQ, type)

cQ = (A\z: a,y: a: Vs: a — $o: ((cPQs) = ((sQx) < (sQy)))) thf(cQ-def, definition)

Vxq: @ — $0,xqy5: @ — $o: ((xq; = xqy and cP@xq;) = (cP@xqy)) = ((Vxp: a — $o: ((cP@xp) =

Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $0: (cP@xp and xp@xx) and Vxx: a,xy: a,xp: a — $0,xq: a — $o: ((cPQ@xp and cPQx
(xq@xy))) = (Axs: a — $o: (Ixz: a: (xs@xz) and Vxx: a: ((xs@xx) = Vxy: a: ((xs@xy) <= (cQQxxQxy))))) =

cP) thf(¢cTHM262_D_EXT?2_pme, conjecture)

SEV022A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

cP: (a — $0) — S0  thf(cP, type)

(Vxp: a — $o: ((cPQ@xp) = Ixz: a: (xp@xz)) and Vxx: a,xp: a — $0,xq: a — $o: ((cPQxp and cP@xq and xp@xx and xq@x
xp =xq)) = Ir:a—a — %o (Vxx: a,xy: a: ((r@xxQ@xy) = (r@Qxy@Q@xx)) and Vxx: a,xy: a,xz: a: ((r@xxQ@Qxy and rQxyQxz
(r@xx@xz)) and (Axs: a — $o: (Ixz: a: (xs@xz) and Vxx: a: ((xs@xx) = Vxy: a: ((xs@xy) <= (rQxx@Qxy))))) =

cP) thf(cTHMb556_pme, conjecture)

SEV023A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxp: a — $0,xa: a — $o0: (Vxb: a: (xp@xb) = (xa@xb) = Vp: (a — $0) — $o: ((p@xp) = (p@xa))) = Vp: (a —

$0) — $o: ((Vxp: a — $0: ((p@xp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (p@xp and xp@xx) and Vxx: a,Xy: a,Xp: @ -
$0,xq: a — $o: ((pQ@xp and p@xq and xp@xx and xq@xx and xp@xy) = (xq@xy))) = Jg: a — a — $o: (Axs: a —

$o: (Ixz: a: (xs@xz) and Vxx: a: ((xs@xx) = Vxy: a: ((xs@xy) < (¢@xxQxy))))) = p) thf(cTHM262_D_EXT _pme, co:

SEV024A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vp: (a — $0) — $o: ((¥xp: a — $o: ((p@xp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (pQ@xp and xpQ@xx and Vxq: a —
$o: ((p@xq and xq@xx) = xq=1xp))) = 3I¢ e — a — $o: (Vxx: a: (¢@xxQ@xx) and Vxx: a,xy: a: ((¢QxxQxy) =
(¢@xy@Q@xx)) and Vxx: a,xy: a,xz: a: ((¢@xx@xy and ¢@xy@Qxz) = (¢@xx@xz)) and (Axs: a — $0: (Ixz: a: (xs@xz) and Vxx:
Vxy: a: ((xs@xy) <= (¢@xxQxy))))) =p)) thf(¢cTHM262_pme, conjecture)

SEV025A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

cP: (¢ — $0) — $o thf(cP, type)

Vxq: @ — $0,xq9: @ — $o: ((xq; = xqp and cPQ@xq;) = (cP@xq,)) = ((Vxp: a — $o0: ((cP@Qxp) =

Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o0: (cP@Qxp and xp@xx and Vxq: a — $o0: ((cP@xq and xq@xx) = xq =

xp))) = J¢: a — a — $o: (Vxx: a: (¢@xxQ@Qxx) and Vxx: a,xy: a: ((¢@xxQ@xy) = (¢@xy@xx)) and Vxx: a,xy: a,xz: a: ((¢Qx:
(¢@xx@Qxz)) and (Axs: a — $o0: (Ixz: a: (xs@xz) and Vxx: a: ((xs@xx) = Vxy: a: ((xs@xy) <= (¢Q@xxQxy))))) =

cP)) thf(cTHM262_EXT2_pme, conjecture)

SEV026A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

Vxr: $i — $1 — $o: Ixs: $i — $i — $o: (Vxa: 8i,xb: $i: ((xr@xa@xb) = (xs@xa@xb)) and Vxx: $i: (xs@xx@xx) and Vxx: $i,x;
(xs@xy@xx)) and Vxx: $i,xy: $i,xz: $i: ((xs@xx@xy and xs@xy@Qxz) = (xs@xx@xz)) and Vxt: $i — $i — $o: ((Vxa: $i,xb: §
(xt@xa@xb)) and Vxx: $i: (xt@xx@xx) and Vxx: $i, xy: $i: ((xt@xx@xy) = (xt@Qxy@Qxx)) and Vxx: $i,xy: $i, xz: $i: ((xt@xx«
(xt@xx@xz))) = Vxa: $i,xb: $i: ((xs@xa@xb) = (xt@xa@xb)))) thf(cTHM601_pme, conjecture)

SEV027A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxp: a — $o,xa: a — $o: (Vxb: a: (xp@xb) = (xa@xb) = Vp: (a — $0) — $o: ((p@xp) = (p@xa))) = Vp: (a —

$0) — $o: ((Vxp: a — $o: ((pQxp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (p@xp and xp@xx and Vxq: a —

$o: ((p@xq and xq@Qxx) = xq=xp))) = I¢ a— a — $o: (Vxx: a: (¢@xxQ@xx) and Vxx: a,xy: a: ((¢Q@xxQxy) =
(¢@xyQxx)) and Vxx: a,xy: a,xz: a: ((¢@xx@Qxy and ¢@xy@Qxz) = (¢@xx@xz)) and (Axs: a — $o: (Ixz: a: (xs@xz) and Vxx:
Vxy: a: ((xs@xy) <= (¢@Qxx@xy))))) =p)) thf(cTHM262_EXT _pme, conjecture)

SEV028A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

cQ:a—a— %o thf(cQ, type)

(Vxp: a — $o: ((Fxz: a: (xp@xz) and Vxx: a: ((xp@xx) = Vxy: a: ((xp@xy) <= (cQQ@xx@xy)))) =

Ixz: a: (xp@xz)) and Vxx: a: Ixp: @ — $o: (Ixz: a: (xp@xz) and Vxxo: a: ((xpQ@xxg) = Vxy: a: ((xpQxy) <=
(cQ@xxp@xy))) and xp@xx and Vxq: a — $0: ((Ixz: a: (xq@xz) and Vxx¢: a: ((xq@xxg) = Vxy: a: ((xq@xy) <=
(cQ@xxp@xy))) and xq@xx) = xq = xp))) = (Vxx a: (cQ@xx@xx) and Vxx: a,xy: a: ((cQQ@xxQxy) =
(cQ@xy@xx)) and Vxx: a,Xy: a,xz: a: ((cQ@xx@xy and cQ@xyQxz) = (cQ@xx@xz))) thf(cTHMb558 _pme, conjecture)

SEV029A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS
a: $tType thf(a_type, type)



Vxr: a — a — $o,xs: a — $o: ((Vxx: a: ((xs@xx) = (xr@xx@xx)) and Vxx: a,xy: a: ((xr@xx@xy) =
(xr@xy@xx)) and Vxx: a,xy: a,xz: a: ((xr@xx@xy and xr@xy@Qxz) = (xr@xx@xz))) = (Vxa: a — $o: (Ixx: a: Vxxy: a: ((xa
(xr@xx@xx7)) = Ixx: a: (xa0xx)) and Vxx: a: ((xs@xx) <= TJs: a — $o: (Ixxp: a: Vxxo: a: ((s@xxq) <~
(xr@xxp@xx3)) and s@xx)) and Vxb: a — $0,xc: a — $o: ((Ixx: a: Vxx3: a: ((xb@xx3) <= (xr@xxQxx3)) and Ixx: a: Vxxy
(xr@xx@xx4)) and Ixx: a: (xb@xx and xc@xx)) = xb =xc))) thf(cTHM260A _pme, conjecture)

SEV030A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

cP: (¢ — $0) — $o thi(cP, type)

Vxq: @ — $0,xq9: @ — $0: ((xq; = xqp and cPQ@xq;) = (cP@xq,)) = ((Vxp: a — $o0: ((cP@Qxp) =

Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $0: (cP@xp and xp@xx) and Vxx: a,xy: a,xp: a — $0,xq: a — $o: ((cPQ@xp and cPQx
(xq@xy))) = J¢: a — a — $o: (Vxx: a: (¢@xxQ@xx) and Vxx: a,xy: a: ((¢Q@xxQxy) = (¢@xyQxx)) and Vxx: a,xy: a,xz: a: (|
(¢@xxQ@xz)) and (Axs: a — $o0: (Ixz: a: (xs@xz) and Vxx: a: ((xs@xx) = Vxy: a: ((xs@xy) <= (¢Q@xx@Qxy))))) =

cP)) thf(cTHM262_C_EXT2_pme, conjecture)

SEV031A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vxp: a — $0,xe: a — (a — b) — (a — b) — $o: (Vxx: a: ((xp@xx) = (Vxxo: a — b: (xeQ@xxQxxQ@xx() and Vxxg: @ —

b,xy: a — b: ((xe@xx@QxxoQxy) = (xe@xxQ@xyQxx()) and Vxxg: a — b,xy: a — b,xz: a — b: ((xe@xxQ@xx(Qxy and xe@xx@
(xe@xx@xx(@xz)))) = (Vxx: a — b,xxo: a: ((xp@xxg) = (xe@xx¢@xx@xx)) and Vxx: a — b,xy: a —

b: (Vxxo: a: ((xp@xxg) = (xe@xxo@xxQxy)) = Vxxo: a: ((xpQ@xxp) = (xeQ@xxo@xyQxx))) and Vxx: a —

b,xy: a — b,xz: a — b: ((Vxxo: a: ((xp@xxp) = (xe@xx(@Qxx@xy)) and Vxxo: a: ((xp@xxy) = (xe@xx(@QxyQxz))) =

Vxxo: a: ((xpQ@Qxxg) = (xe@xxo@Qxx@x7))))) thf(¢cTHMb512_pme, conjecture)

SEV032A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vt: (a — $0) — $o,u: (a — $0) — $o: ((t # u and Vxp: a — $o: ((tQxp) = Ixz: a: (xpQ@xz)) and Vxx: a: Ixp: a —

$o: (t@Qxp and xp@xx and Vxq: a — $o: ((t@xq and xq@xx) = =xq = xp)) and Vxp: a — $o: ((u@xp) =

Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (u@xp and xp@xx and Vxq: a — $o: ((u@xq and xq@xx) = =xq =

xp))) = 3Ixx: a,xy: a: ((Ixs: a — $o: (t@xs and xs@xx and xs@xy) and Vxq: a — $o: ((u@xq) = (-xqQ@xx or 7 xq@xy))) ¢
$o: (u@xs and xs@xx and xs@xy) and Vxq: a — $o: ((t@xq) = (-xq@xx or 7xqQ@xy))))) thf(cTHM266_LEMMA _pme,

SEV033A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxp: a — $0,xa: a — $o: (Vxb: a: (xp@xb) = (xa@xb) = Vp: (a — $0) — $o: ((p@Qxp) = (p@xa))) = Vp: (a —

$0) — $o: ((Vxp: a — $0: ((p@xp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (p@xp and xp@xx) and Vxx: a,xy: a,Xp: a -
$0,xq: a — $o0: ((p@xp and p@xq and xp@xx and xq@xx and xp@xy) = (xq@xy))) = IJ¢: a — a — Fo: (Vxx: a: (¢AxxQxx
(¢@xyQxx)) and Vxx: a,xy: a,xz: a: ((¢@xx@Qxy and ¢@xy@Qxz) = (¢@xx@xz)) and (Axs: a — $o: (Ixz: a: (xs@xz) and Vxx:
Vxy: a: ((xs@xy) <= (¢@xxQxy))))) =p)) thf(¢THM262_C_EXT _pme, conjecture)

SEV034A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vxp: @ — a — $0,xq: @ — b — b — $0,xf: a — b,xg: a — b: (Vxx: a: ((xp@xx@xx) = (xq@xxQ(xfQxx)QA(xgQ@xx))) =

(Vxx: a,xy: a: ((xp@xxQ@Qxy) = (xq@xxQ(xfAQxx)Q(xfAQxy))) = ((Vxx: a,xy: a: ((xp@xxQxy) = (xp@xyQxx)) and Vxx: q,
(xp@xx@xz)) and xp = xp) = (Vxx: a,xy: a: ((xp@xx@xy) = (Vxxo: b,xyy: b ((xq@xx@Qxx¢Qxy,) =
(xq@xx@xy,Q@Qxx0)) and Vxxo: b, xyy: b, xz: b: ((xq@xxQ@xx0@xy, and xq@xxQxy,@xz) = (xq@Qxx@Qxx(@xz)) and (xq@xx) -
(xq@xy))) = Vxx: a,xy: a: ((xp@xxQ@Qxy) = (xq@xxQ(xfAQxx)Q(xgQxy))))))) thf(cTHM518_pme, conjecture)

SEV035A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxx: a — $0: Ixs: a — a: (Vxxp: a: ((xx@xxp) = (xx@(xsQxxp))) and Vxy: a: ((xxQ@xy) = Ixyqy: a: (Axxg: a: (xxQ@xxg and
(xs@xxq))) = (Axx: a,xy: a: xx = xyQxy,;))) and Vxx: a — $0,xy: a — $o: (Ixs: a — a: (Vxxp: a: ((xx@xxg) =
(xy@Q(xs@xx¢))) and Vxy,: a: ((xyQxy,) = Ixyqq: a: (Axxp: a: (xx@xxp and xy, = (xs@xx))) = (Axx: a,Xy: a: XX =
xy@Qxys,))) = Ixs:a — a: (Vxxo: a: ((xy@xxg) = (xxQ@Q(xsQ@xx¢))) and Vxyy: a: ((xxQ@Qxy,) = Ixyaq: a: (Axxo: a: (xy@Qxxg
(x8@xx0))) = (Axx: a,xy: a: xx = xy@xyqy,)))) and Vxx: a — $0,xy: a — $0,xz: a — $o: ((Ixs: a — a: (Vxxo: a: ((xxQ@xx¢) =
(xy@(xs@xx))) and Vxy,: a: ((xy@xy,) = Ixyas: a: (Axxp: a: (xx@xx¢ and xy, = (xs@xx¢))) = (Axx: a,xy: a: xx =
xy@xy,3))) and Ixs: a — a: (Vxxp: a: ((xyQxxg) = (x2@(xs@Qxxp))) and Vxy,: a: ((xz@xy,) = Ixyaq,: a: (Axxp: a: (xy@Qxxq
(xs@xx0))) = (Axx: a,xy: a: xx = xyQxyy,)))) = Ixs: a — a: (Vxxg: a: ((xxQxxp) = (xzQ@Q(xsQ@xx¢))) and Vxy,: a: ((xzQxy
Ixygs: ar (Axxg: a: (xxQ@xxg and xy, = (xs@xxp))) = (Axx: a,Xy: a: xx = xyQ@xy,s)))) thf(cEQP1_1_pme, conjecture)

SEVO037A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS
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a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vxp: a — a — $0,xq: a — a — $o,x1: @ — b — b — $o: ((Vxx: a,xy: a: ((xp@xx@xy) = (xp@xy@xx)) and Vxx: a,xy: a,Xz:
(xp@xx@xz)) and xp = xq) = (Vxx: a,xy: a: ((xp@xxQxy) = (Vxxo: b,xyy: b ((xr@xxQxxoQxy,) =
(xr@xxQ@Qxy,Q@xx¢)) and Vxxq: b, xyy: b, xz: b: ((xr@xxQxx@xy, and xr@xxQ@xy,@xz) = (xr@xx@Qxx(@xz)) and (xr@xx) =
(xr@xy))) = (Vxx: @ — b,xy: a — b: (Vxxo: a,xyq: a: ((xpQ@Qxxo@Q@xy,) = (xr@xxo@(xxQxx()Q(xyQxy,))) =

Vxxo: a,xyg: a: ((xp@xxo@xy,) = (xr@xxoQ@(xyQxx)Q(xx@xy,)))) and Vxx: a — b,xy: a — b,xz: a —

b: ((Vxxo: a,xyg: a: ((xp@xxoQ@xy,) = (xr@xxo@(xxQ@xx()Q(xyQ@xy,))) and Vxx¢: a,xyy: a: ((xpQ@xxo@xy,) =
(xr@xx@(xy@xx)Q(x2Qxy,)))) = Vxxo: a,xyq: a: (xpQ@xxoQxy,) = (xr@xx(@(xxQxx0)Q(xz2@xy,)))) and (Axf: a —
b,xg: a — b: Vxx: a,xy: a: ((xp@xxQ@Qxy) = (xr@xx@(xf@xx)Q(xg@xy)))) = (Axf: a — b,xg: a — b: Vxx: a,xy: a: ((xq@Qxx@x
(xr@xxQ(xfQxx)Q(xgQxy))))))) thf(cTHMb516_pme, conjecture)

SEV038A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

3f: ((a — $0) — $0) — a — a — $o: (Vp: (a — $0) — $o: ((Vxp: a — $o: ((p@Qxp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a —
$o: (p@xp and xp@xx and Vxq: a — $o: ((p@xq and xq@xx) = xq =xp))) = (Vxx: a: (fQpQAxxQ@Qxx) and Vxx: a,xy: a: ((f
(f@p@xy@xx)) and Vxx: a,xy: a,xz: a: ((f@pQ@xx@xy and fQpQxyQxz) = (fQpQxx@xz)))) and Vr: a — a —

$o: ((Vxx: a: (r@xx@xx) and Vxx: a,xy: a: ((r@xx@xy) = (r@xy@xx)) and Vxx: a,xy: a,xz: a: ((r@xxQ@Qxy and rQ@xyQxz) -
(r@xx@xz))) = Ip: (a — %0) — 8%o: (Vxp: a — $o: ((p@xp) = Ixz a: (xpQ@xz)) and Vxx: a: Ixp: a —

$o: (p@xp and xp@xx and Vxq: @ — $o: ((p@xq and xq@xx) = =xq = xp)) and r = (fQ@p))) and V&: (a —

$0) — $o,u: (a — $0) — $o: ((t # wand Vxp: a — $o: ((t@xp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a —

$o: (t@Qxp and xp@xx and Vxq: a — $o: ((t@xq and xq@xx) = xq = xp)) and Vxp: a — $o: ((u@xp) =

Ixz: a: (xp@xz)) and Vxx: a: Ixp: a — $o: (u@xp and xp@xx and Vxq: a — $o0: ((u@xq and xq@xx) = =xq =

xp))) = (fQt) # (fQu))) thf(¢THM266_pme, conjecture)

SEV039A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

3f: (a — a — %0) — (a — $0) — $0: (Vr: a — a — $o0: ((Vxx: a: (r@xxQ@xx) and Vxx: a,xy: a: ((r@xxQxy) =
(r@xy@xx)) and Vxx: a,xy: a,xz: a: ((r@xxQ@xy and rQxy@Qxz) = (rQ@QxxQxz))) = (Vxp: a — $o: ((fQrQ@xp) =

Ixz: a: (xpQ@xz)) and Vxx: a: Ixp: a — $o: (fQr@Qxp and xp@xx and Vxq: a — $o: ((f@Qr@xq and xq@xx) =

xq = xp)))) and Vp: (@ — $0) — $o: ((Vxp: a — $o: ((pQxp) = Ixz: a: (xp@xz)) and Vxx: a: Ixp: a —

$o: (p@xp and xp@xx and Vxq: @ — $o: ((p@xq and xq@xx) = xq =xp))) = Is: a — a — $o: (Vxx: a: (s@xxQxx) and Vx;
(s@xy@xx)) and Vxx: a,xy: a,xz: a: ((s@xx@xy and s@xyQxz) = (sQxx@xz)) and p = (fQ@s))) and Vt: a — a —

$o,u: a — a — $o: ((t # u and Vxx: a: (tQxx@xx) and Vxx: a,xy: a: ((t@xxQ@xy) = (tQxy@xx)) and Vxx: a,xy: a,xz: a: (¢
(t@xx@xz)) and Vxx: a: (u@xx@xx) and Vxx: a,xy: a: ((u@xx@xy) = (u@xyQxx)) and Vxx: a,xy: a,xz: a: ((u@xxQ@Qxy and
(u@xx@xz))) = (fQt) # (fQu))) thf(cTHM265_pme, conjecture)

SEV040A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

Vxx: a — a — $0,xy: a — a — $o: ((Vxxo: a,xyy: a: ((xx@xxpQxy,) = (xxQxy,Q@xx¢)) and Vxx¢: a,Xy: @, xz: a: ((xxQxx«
(xx@xxp@xz)) and xx = xy) = (Vxx0: a,Xy,: a: ((xyQxx0Qxy,) = (xyQxy,@xx)) and Vxxo: a,Xy,: a,x2: a: ((xyQ@xxo@x;
(xy@xx0@xz)) and xy = xx)) and Vxx: a — a — $0,xy: a — a — $0,x2: a — a — $0: ((Vxxo: a,xy,: a: ((xx@xx¢Qxy,) =
(xx@Qxy,@xx¢)) and Vxxo: a, Xy, a,XZg: a: ((xxQxx(@xy, and xx@xy,Qxzg) = (xxQxxc@xzg)) and xx = xy and Vxxq: a, X
(xy@Qxy,@xx¢)) and Vxxo: a,Xy,: a,Xz: a: ((xyQxxo@xy, and xy@xy,Qxz¢) = (xyQxxo@xzg)) and xy = xz) =

(Vxx0: a,Xyq: a: ((xxQ@Qxx0Qxy,) = (xxQ@xy,@xx)) and Vxxo: a,Xy,: a,x7z0: a: ((xx@xxoQxy, and xxQxy,Qxzy) =
(xx@xx0@xz0)) and xx = xz)) and (Axp: a — a — $0,xq: a — a — %o (Vxx: a,xy: a: ((xp@xxQ@xy) =
(xp@xy@xx)) and Vxx: a,xy: a,xz: a: ((xp@xx@xy and xp@xy@Qxz) = (xp@xx@xz)) and xp = xq)) = (Axp: a —

a — $0,xq: a — a — $o: (Vxx: a,xy: a: ((xp@xx@xy) = (xp@xy@xx)) and Vxx: a,xy: a,xz: a: ((xp@xx@xy and xpQxyQxz)
(xp@xx@xz)) and xp = xq)) thf(cTHMb515_pme, conjecture)

SEV041A5.p TPS problem from EQUIVALENCE-RELATIONS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vxp: a — a — $0,xq: a — a — $o,xr:a > b — b — $o,x8: a — b — b — $o: ((Vxx: a,xy: a: ((xp@xxQxy) =
(xp@xy@xx)) and Vxx: a,xy: a,xz: a: ((xp@xx@xy and xp@xy@Qxz) = (xp@xx@xz)) and xp = xq) = (Vxx: a,xy: a: ((xp@
(Vxxo: b, xy(: b: ((xr@xx@xxo@xy,) = (xr@xx@Qxy,Qxxq)) and Vxxo: b, xyy: b, xz: b: ((xr@xx@xx(@Qxy, and xr@xxQxy,Qxz
(xr@xx@xx@Q@xz)) and (xr@xx) = (xr@xy))) = (Vxx: a: ((xp@xxQ@xx) = (Vxx¢: b,xy: b: ((xr@xxQxxoQxy) =
(xr@xxQ@Qxy@xxg)) and Vxxg: b, xy: b, xz: b: ((xr@xxQ@Qxxn@xy and xr@xx@xy@Qxz) = (xr@xxQxxo@xz)) and (xrQxx) =
(xs@xx))) = (Vxx: @ — b,xy: a — b: (Vxxo: a,xyq: a: ((xpQxxo@Q@xy,) = (xrQ@xxo@(xxQxx()Q(xyQxy,))) =

Vxxo: a,xyg: a: ((xp@xxo@xy,) = (xr@xxo@Q(xyQxxo)Q(xx@xy,)))) and Vxx: a — b,xy: a — b,xz: a —

b: ((Vxxo: a,xyg: a: ((xp@xxoQ@xy,) = (xr@xxo@(xxQ@xx()Q(xyQ@xy,))) and Vxx¢: a,xyy: a: ((xpQ@xxoQ@xy,) =
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(xr@xxp@(xyQxx()Q(x2Qxy,)))) = Vxxo: a,xy,: a: ((xp@xxoQxy,) = (xrQ@xxo@(xxQ@xx()Q(xzQxy,)))) and (Axf: a —
b,xg: a — b: Vxx: a,xy: a: ((xp@xxQ@Qxy) = (xr@xxQ(xf@xx)Q(xg@xy)))) = (Axf: @ — b,xg: a — b: Vxx: a,xy: a: ((xqQxxQx
(xs@xxQ(xfAQxx)Q(xgQxy)))))))) thf(cTHMb517_pme, conjecture)

SEV042A5.p TPS problem THM600

Existence of a symmetric, transitive closure (PER closure).

Vxr: $1 — $i — $o: Ixs: $i — $i — Fo: (Vxa: $i, xb: $i: ((xr@xa@xb) = (xs@xa@xb)) and Vxx: $i,xy: $i: ((xs@xxQxy) =
(xs@xy@xx)) and Vxx: $i, xy: $i, xz: $i: ((xs@xx@xy and xsQxy@xz) = (xs@xx@xz)) and Vxt: $i — $i — $o: ((Vxa: $i,xb: §:
(xt@xa@xb)) and Vxx: $i, xy: $i: ((xt@QxxQ@Qxy) = (xt@xy@xx)) and Vxx: $i, xy: $i, xz: $i: ((xt@xxQ@xy and xtQxyQxz) =
(xt@xx@Q@xz))) = Vxa: $i,xb: $i: ((xs@xa@xb) = (xt@xa@xb)))) thf(cTHM600_pme, conjecture)

SEV043A5.p TPS problem from PERS-THMS

a: $tType thf(a_type, type)

Vxp: a — a — $o: ((Vxx: a,xy: a: ((xp@xx@xy) = (xp@Qxy@xx)) and Vxx: a,xy: a,xz: a: ((xp@xx@xy and xpQxyQxz) =
(xp@xxQx7))) = Vxx: a,xy: a: ((xp@xxQxy) = (xpQ@xx@xx))) thf(cTHM510_pme, conjecture)

SEV044A5.p TPS problem from PERS-THMS

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

Vxs: b — $o,xp: b — a — a — $o: (Vxx: b: ((xs@xx) = (Vxxo: a,xy: a: ((xp@xxQxxo@xy) = (xp@xxQ@xy@xx()) and Vxxo:
(xp@xxQxx¢@xz)))) = (Vxx: b — a,xy: b — a: (Vxxo: b: ((xs@xxp) = (xp@xxpQ@(xxQxx()Q(xyQ@xxp))) =

Vxxo: b ((xs@xxg) = (xpQ@xxoQ(xyQ@xx()Q(xx@xx0)))) and Vxx: b — a,xy: b — a,xz: b — a: ((Vxxg: b: ((xs@xxg) =
(xp@xx0@(xxQ@xx¢)Q(xy@xx())) and Vxxo: b: ((xs@xxg) = (xpQ@xxo@(xyQxx()Q(xzQ@xx0)))) = Vxxo: b: ((xs@xxg) =
(xp@xx(@(xxQxx¢ ) Q(x2@xx0)))))) thf(cTHM506_pme, conjecture)

SEV045A5.p TPS problem from PERS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

g a—b thf(g, type)

fra—b thf(f, type)

cQ:a—b—b— %o thf(cQ, type)

cP:a—a— %o thf(cP, type)

Vxx: a: ((cP@xx@xx) = (cQOxxQ(fAxx)Q(gAxx))) = (Vxx: a,xy: a: ((cPA@xxQ@Qxy) = (cQ@xxQ(fQxx)Q(fQxy))) =
((Vxx: a,xy: a: ((cP@xx@xy) = (cP@Qxy@Qxx)) and Vxx: a,xy: a,xz: a: ((cP@Qxx@xy and cPQxyQxz) = (cPQxx@xz))) =
((Vxx: a: ((cP@xx@Qxx) = (Vxxq: b,xy: b: ((cQ@xxQxx0@xy) = (cQQ@xxQ@QxyQxxy)) and Vxxg: b, xy: b, xz: b: ((cQQxx@Qxx¢f
(cQ@xxQ@Qxx0@xz)))) and Vxx: a,xy: a: ((cP@xxQ@xy) = (cQQxx) = (cQ@xy))) = Vxx: a,xy: a: ((cP@xxQxy) =
(cQ@xxQ(f@xx)Q(gQxy)))))) thf(cTHMb509_pme, conjecture)

SEV046A5.p TPS problem from PERS-THMS

a: $tType thf(a_type, type)

b: $tType thi(b_type, type)

Vxp: a — a — $0,xpy: a — b — b — $o: ((Vxx: a,xy: a: ((xp@xxQxy) = (xp@xyQxx)) and Vxx: a,xy: a,xz: a: ((xp@xxQ@Qxy
(xp@xx@xz)) and Vxx: a: ((xp@xx@xx) = (Vxxo: b, xy: b: ((xp,@xxQ@xx0Qxy) = (xp,@xxQ@xyQxx()) and Vxx¢: b, xy: b, xz
(xpo@xxQ@Qxx0@x2)))) and Vxx: a,xy: a: ((xp@xx@xy) = (xp,@xx) = (xp,@xy))) = (Vxx: a — b,xy: a —

b: (Vxxo: a,xyq: a: ((xp@xxo@xy,) = (xpy@xxp@(xxQxx()Q(xyQxy,))) = Vxxo: a,xyy: a: ((xp@xxoQxy,) =
(xpy@xx0Q@(xy@Q@xx()Q(xx@xy,)))) and Vxx: a — b,xy: a — b,xz: a — b: ((Vxxo: a,xyy: a: ((xp@xxoQ@xy,) =
(xpy@xx0@(xxQ@xx0) Q(xyQ@xy,))) and Vxxo: a,xyy: a: (xp@xxo@xy,) = (xp,@xxoQ(xyQxx()Q(x2Qxy,)))) =

Vxxo: a,xyg: a: (xpQ@xxp@xy,) = (Xps@xxQ(xxQ@xx0)@(x2Qxy,)))))) thf(¢THM507_pme, conjecture)

SEV047A5.p TPS problem THM175

Reflexivity of subrelation.
Vxs: $i — 81 — $o,xx: $i, xy: 8i: ((xs@xxQ@xy) = (xs@xx@xy)) thf(cTHM175_pme, conjecture)

SEV048A5.p TPS problem THM120

There exists a transitive relation on sets.

Ir: ($i — $0) — (i — $0) — Fo: ¥Vxx: $i — $o,xy: $i — $o,xz: $i — $o: ((r@xxQ@xy and r@QxyQxz) =
(r@QxxQ@xz)) thf(cTHM120_pme, conjecture)

SEV049A5.p TPS problem THM120A

Variant of THM120 designed to eliminate trivial proof. Subset is one such relation.

Ir: (i — $0) — ($i — $0) — $o0: (~r@ixx: $i: $true@Axx: $i: $false and Vxx: $i — $o,xy: $i — $o,xz: $i —
$o: ((r@xx@xy and r@xy@Qxz) = (rQxx@Qxz))) thf(cTHM120A _pme, conjecture)

SEV050A5.p TPS problem THM599
Existence of reflexive closure.
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a: $tType thf(a_type, type)

Vxr: a — a — $o0: Ixs: a — a — Fo: (Vxa: a,xb: a: ((xr@xa@xb) = (xs@xa@xb)) and Vxx: a: (xs@xx@xx) and Vxt: a —
a — $o0: ((Vxa: a,xb: a: ((xr@xa@xb) = (xt@xa@xb)) and Vxx: a: (xt@xx@xx)) = Vxa: a,xb: a: ((xs@xa@xb) =
(xt@xa@xb)))) thf(cTHM599_pme, conjecture)

SEV051A5.p TPS problem THM557

Equality is an LC-relation.

a: $tType thf(a_type, type)

Vxx: a: xx = xx and Vxu: a,xv: a,xw: a: ((xu = xw and xv = xw) = xu=Xxv) thf(cTHMb57_pme, conjecture)

SEVO052A5.p TPS problem THM120B
Ir: (i — $0) — (8i — $0) — $o: (—r@Axx: $i: $true@Axx: $i: $false and Vxx: $i — $o: (r@xx@xx) and Vxx: $i —
$o,xy: $i — $o,xz: $i — $o: ((r@xxQ@Qxy and r@xyQxz) = (r@QxxQxz))) thf(cTHM120B_pme, conjecture)

SEV053A5.p TPS problem THMS9B

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

cF:b—b thf(cF, type)

cA:b—a thf(cA, type)

cL:a—a— $o thf(cL, type)

(Vxx: a,xy: a,xz: a: ((cL@xx@xy and cL@xy@Qxz) = (cL@xx@xz)) and Vz: b: (cLQ(cAQz)Q(cAQ(cFQx)))) =
Yy: b: (cLQ(cAQy)Q(cAQ(cFQ(cFQy)))) thf(cTHM89B_pme, conjecture)

SEV054A5.p TPS problem THM403

a: $tType thf(a_type, type)

Vr:a — a — $o,u: (a — $0) — a: ((Vxx: a,xy: a,xz: a: ((r@xx@xy and r@xy@xz) = (rQxx@xz)) and Vxs: a —

$o: (Vxz: a: ((xs@xz) = (r@xzQ(u@xs))) and Vxj: a: (Vxk: a: ((xs@xk) = (r@xk@xj)) = (rQ(u@xs)@xj)))) =

Vxf: a — a: (Vxx: a,xy: a: ((r@xx@xy) = (rQ(xfQxx)Q(xfQxy))) = Ixw: a: (rQ(xfAQxw)Qxw))) thf(cTHM403_pme, co

SEV055A5.p TPS problem THM402

a: $tType thf(a_type, type)

Vr:a — a — $o,u: (a — $0) — a: ((Vxx: a,xy: a,xz: a: ((r@xx@xy and r@Qxy@Qxz) = (rQxx@xz)) and Vxs: a —

$o: (Vxz: a: ((xs@xz) = (r@xz@(u@xs))) and Vxj: a: (Vxk: a: ((xs@xk) = (r@xkQxj)) = (rQ(u@xs)Qxj)))) =

Vxf: o — a: (Vxx: a,xy: a: ((r@xx@xy) = (rQ(xfQxx)Q(xfQxy))) = Ixw: a: (r@xwQ(xfQxw)))) thf(cTHM402_pme, co

SEV056A5.p TPS problem THM275

a: $tType thf(a_type, type)

Vxr: a — a — $0: Ixp: a — a — $o: (Vxx: a, xy: a: ((xr@xx@xy) = (xp@xx@xy)) and Vxx: a,xy: a,xz: a: ((xp@xx@xy and 3
(xp@xx@xz))) thf(cTHM275_pme, conjecture)

SEV057A5.p TPS problem EQP1-1A

a: $tType thf(a_type, type)

Vxx: a — $o: Ixs: a — a: (Vxxo: a: ((xx@xxp) = (xx@Q(xsQ@xxp))) and Vxy: a: ((xxQxy) = Ixxg: a: (xxQ@xxg and xy =
(xs@xxp) and Vxz: a: ((xx@xz and xy = (xs@xz)) = xz =XX0)))) thf(cEQP1_1A _pme, conjecture)

SEV058A5.p TPS problem THM122

Ir: (31 — %0) — (i — $0) — $o: (Vxuw: $i — So,xv: $i — $o: ((r@xu@xv) = Vxz: $i: ((xu@xz) =
(xv@xz))) and Vxx: $i — $o: (r@xx@xx) and Vxx: $i — $o,xy: 1 — $o,xz: $1 — $o: ((r@xxQ@xy and rQxyQxz) =
(r@xx@xz))) thf(cTHM122 _pme, conjecture)

SEV059A5.p TPS problem THMS9A

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

cG:b—1b thf(cG, type)

cA:b—a thf(cA, type)

cless:a — a — $o thf(c_less_, type)

cF:b—b thf(cF, type)

(Vxx: a,xy: a,xz: a: ((cless_@xx@xy and c_less @xy@xz) = (cless_ Qxx@xz)) and Va: b: (c_less Q(cAQz)@Q(cAQ(cFQxz))) a
(Az: b: (cFQ(cFQz)))) = Vy: b: (cless_Q(cAQy)Q(cAQ(cGQy))) thf(cTHMS89A pme, conjecture)

SEV060A5.p TPS problem THM173

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

Vxx: b,xy: a,xs: b — a — $o,xk: b — a — $o: ((Vxxo: b,xye: a: ((xk@xxo@xye) = (xs@Qxxo@xyq or (xx9 =

xx and xyq = xy))) and ~xk@xxQ@Qxy) = Vxxo: b, xyy: a: ((xk@xxo@Qxy,) = (xsQxx(@xy,))) thf(cTHM173_pme, conjec



SEV061A5.p TPS problem THM176

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

Vxx: b,xy: a,xs: b — a — $o,xk: b — a — $0: (Vxxa: b, xy,7: @ ((xk@xx2Q@xy,,) = (xs@xxe@xy,, or (xxg =

xx and xy,; = xy))) = Vxxs: b, Xy,s: a: ((xk@xx3@xy,s and 7 xx3 = xx and xy,s = xy) = (xsQxx3Qxy,g))) thf(cTHM

SEV062A5.p TPS problem T146A

Vxr: $1 — $i — $o, xx: $i, xy: $i: (Vxp: $1 — $i — $o: ((Vxxo: $i, xy,: $i: ((xr@xx0@xy,) = (xpQ@xx¢@xy,)) and Vxu: $i,xv: $i
(xp@xu@xw))) = (xp@xx@xy)) = Vxp: $i — $i — $o: ((Vxx¢: $i,xy,: $i: ((xr@xx0Q@xy,) = (xpQ@xxo@xy,)) and Vxx¢: $i,
(xp@xx¢@xz))) = (xp@xxQxy))) thf(cT146A_pme, conjecture)

SEV063A5.p TPS problem THM136

The transitive closure of a relation is transitive.

a: $tType thf(a_type, type)

Vxr: a — a — $o,xx: a,xy: a,xz: a: ((Vxp: a — a — $o: ((Vxx¢: a,xy,: a: ((xr@Qxx¢@xy,) = (xp@xxo@xy,)) and Vxxg: a, Xy,
(xp@xxp@xzg))) = (xp@xx@xy)) and Vxp: a — a — $o: ((Vxx¢: a,xy,: a: ((xr@xxo@xy,) = (xpQxxo@xy,)) and Vxxg: a,:
(xp@xxp@xzg))) = (xp@xyQ@xz))) = Vxp: a — a — $o: ((Vxxo: a,xyy: a: ((xr@xxo@Qxy,) = (xpQ@xxcQxy,)) and Vxx¢: a,
(xp@xxpQ@xzp))) = (xpQ@xxQxz))) thf(cTHM136_pme, conjecture)

SEV064A5.p TPS problem THM120C

Jxrog: ($i — $0) — ($i — $0) — $i — $o,xr27: ($i — $0) — ($i — $0) — $i — $o: (= Vxwa: $i: (xro7@Axx: $i: $true@Axx: $i: §
$0, xwa: $i: (xr27Q@xxQxx@xWy Or XTog@xx@xx@xWs) and Vxx: $i — $o0,xy: $i — $o, xz: $i — $o: ((Vxws: $i: (xro7QxxQ@xyQx
Vxwa: $i: (xro7@xx@xz@xwy or Xrog@xx@xz@xws))) thf(cTHM120C _pme, conjecture)

SEV065A5.p TPS problem THM177

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

Vxx: b,xy: a,xk: b — a — $o: ((xk@xx@xy) = (Axu: b,xv: a: ((xk@xu@xv and —xu = xx and xv = xy) or (xu =
xx and xv = xy))) = xk) thf(cTHM177_pme, conjecture)

SEV066A5.p TPS problem THM120D

Ixrag: ($1 — $0) — ($i — $0) — $i — $o,xr27: ($i — $0) — ($1 — $0) — $i — $o: (Vxx: $i — $o,xWo: $i: (xr27 AxxQxXQxWH (
$o, xy: $i — $o,xz: $i — $o: ((Vxwa: $i: (xr27@xxQ@xyQxwy Or Xrog@xx@xyQ@xws) and Vxwa: $i: (xro7@xy@xzQxwy or Xrog@:
Vxwa: $i: (xro7@xx@xz@xwo or xrog@xx@xz@xws)) and — Vxws: $i: (xro;@Axx: $i: $true@Axx: $i: $false@xwy or xrog@Axx: §

SEV067A5.p TPS problem THM553

Downward closed subsets of a linear order are comparable.

a: $tType thf(a_type, type)

cS:a — %o thf(cS, type)

cT:a— %o thf(cT, type)

cR:a—a— $o thf(cR, type)

(Vxx: a,xy: a,xz: a: ((cCR@xx@xy and cRA@xy@xz) = (cR@xx@xz)) and Vxx: a: (cCR@xx@xx) and Vxx: a,xy: a: ((cRAQxxQx;
xx = xy) and Vxx: a,xy: a: (cCR@xx@xy or cR@xy@xx) and Vxu: a,xv: a: ((cCR@xu@xv and ¢S@Qxv) = (cS@Qxu)) and Vxu: a
(cT@xu))) = (Vxx: a: ((cS@xx) = (cT@xx)) or Vxx: a: ((cT@xx) = (cS@xx))) thf(cTHMb553_pme, conjecture)

SEV068A5.p TPS problem THM275A-1

a: $tType thf(a_type, type)

Vxr: a — a — $0: Ixp: a — a — $o: (Vxx: a, xy: a: ((xr@xx@xy) = (xpQ@xx@xy)) and Vxx: a,xy: a,xz: a: ((xp@xx@xy and >
(xp@xxQ@xz)) and Vxq: @ — a — $o: ((Vxx: a,xy: a,xz: a: ((xq@xx@xy and xq@xyQxz) = (xq@xxQ@xz)) and Vxx: a,xy: a: (
(xq@xx@xy))) = Vxx:a,xy: a: ((xp@xxQ@Qxy) = (xq@xxQ@xy)))) thf(cTHM275A_1_pme, conjecture)

SEV069A6.p TPS problem THM575

Existence of transitive closure.

Vxr: $1 — $i — $o: Ixs: $i — $i — Fo: (¥xa: $i, xb: $i: ((xr@xa@xb) = (xs@xa@xb)) and Vxx: $i,xy: $i, xz: $i: ((xs@xxQxy a
(xs@xx@xz)) and Vxt: $ — $i — $o: ((Vxa: $i, xb: $i: ((xr@xa@xb) = (xt@xa@xb)) and Vxx: $i, xy: $i, xz: $i: ((xtQ@xxQxy a
(xt@xx@xz))) = Vxa: $i,xb: $i: ((xs@xa@xb) = (xt@xa@Qxb)))) thf(¢cTHM575_pme, conjecture)

SEVO070A5.p TPS problem THM577

Inductive defn of < on naturals is transitive.

cS: $i — $i thf(cS, type)

Vxx: $i, xy: 81, xz: $i: ((Vxp: $i — $o: ((xp@xx and Vxn: $i: ((xp@xn) = (xp@(cS@xn)))) = (xp@xy)) and Vxp: $i —

$o: ((xp@xy and Vxn: $i: ((xp@xn) = (xp@(cS@xn)))) = (xp@xz))) = Vxp: $i — $o: ((xp@xx and Vxn: $i: ((xp@xn) =
(xp@(cS@xn)))) = (xpQ@xz))) thf(cTHM577_pme, conjecture)

SEV071A5.p TPS problem THM576
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Existence of symmetric closure of a relation.

a: $tType thf(a_type, type)

Vxr: a — a — $0: Ixs: a — a — $o: (Vxa: a,xb: a: ((xr@xa@xb) = (xs@xa@xb)) and Vxx: a,xy: a: ((xs@xxQxy) =
(xs@xy@xx)) and Vxt: a — a — $o: ((Vxa: a,xb: a: ((xr@xa@xb) = (xt@xa@xb)) and Vxx: a,xy: a: ((xt@xxQxy) =
(xt@xy@xx))) = Vxa: a,xb: a: ((xs@xa@xb) = (xt@xa@Qxb)))) thf(cTHM576_pme, conjecture)

SEV072A5.p TPS problem THM522

Theorem about symmetric closure of relations.

a: $tType thf(a_type, type)

Vxr: a — a — $o0,xx: a,xy: a: ((xr@xx@xy or xr@xy@xx) <= Vxp: a — a — $o: ((Vxxo: a,xyy: a: ((xrQxxoQxy,) =
(xp@xxo@xy,)) and Vxxo: a,xy,: a: ((xpQxxo@xy,) = (xpQ@xy,Qxxp))) = (xpQ@xxQxy))) thf(cTHMb522_pme, conjectu

SEVO074A5.p TPS problem THM523

Theorem about reflexive closure of relations.

a: $tType thf(a_type, type)

Vxr: a — a — $0,xx: a,xy: a: ((xr@xx@xy or xx = xy) <= Vxp: a — a — $o: ((Vxxo: a,xyo: a: ((xr@xxoQxy,) =
(xp@xx¢@xy,)) and Vxxo: a: (xp@xxoQ@xxp)) = (xpQ@xxQxy))) thf(cTHM523_pme, conjecture)

SEV075A5.p TPS problem THM152

Equivalence of two definitions of transitive closure.

Vxr: $1 — $1 — $o, xx: $i, xy: $i: (Vxq: $i — $o: ((Vxw: $i: ((xr@xx@Qxw) = (xq@xw)) and Vxv: $i, xw: $i: ((xq@xv and xr@x:
(xq@xw))) = (xq@xy)) <= Vxp: $i — $i — $o: ((Vxxo: 81, xy: $i: ((xr@xxoQ@xy,) = (xp@xxo@xy,)) and Vxxo: $i,xy,: $
(xp@xxp@xz))) = (xp@xxQ@xy))) thf(cTHM152_pme, conjecture)

SEV076A5.p TPS problem THM401B

In a complete lattice, every set has an upper bound.

a: $tType thf(a_type, type)

VrRR: a — a — $o,u: (a — $0) — a: ((Vxx: a,xy: a,xz: a: ((rRR@xx@xy and rRRAQxy@xz) = (rRR@xx@xz)) and Vxs: a —
$o: (Vxz: a: ((xs@xz) = (rRR@xz@Q(u@xs))) and Vxj: a: (Vxk: a: ((xs@xk) = (rRRQ@xkQxj)) = (rRRQ(u@xs)Qxj)))) =
Vxs: a — $o: Ixb: a: Vxz: a: ((xs@xz) = (rRR@QxzQxb))) thf(cTHM401B _pme, conjecture)

SEVO079A5.p TPS problem from RELN-THMS
Va: $i,y: 81, 2: 81: (e =yand y=2) = x=2) thf(cTRANS_ID _pme, conjecture)

SEVO080A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vxx: a — $o: Ixs: a — a: (Vxxo: a: ((xx@xxp) = (xx@(xsQxxp))) and Vxy: a: ((xxQ@xy) = Ixya.g: a: (Axxp: a: (xxQxxg and
(x8@xx0))) = (Axx: a,xy: a: xx = xyQxyqsg))) thf(cEQP_1A_pme, conjecture)

SEV081A5.p TPS problem from RELN-THMS
Ir: (31 — $o0) — ($i — $0) — $o: (3z: $i — $o,y: $i — $o: (rQzQy) and Vxx: $i — Fo: (r@xx@xx) and Vxx: $i —
$o,xy: $1 — $o0,xz: $i — $o: ((r@xx@xy and rQxyQxz) = (rQxxQxz))) thf(¢THM120_1_pme, conjecture)

SEV082A5.p TPS problem from RELN-THMS
Ir: ($i — $0) — ($i — $0) — $o: (mr@ixx: $i: $true@Axx: $i: $false and Vxx: §i — $o: (r@xx@xx) and Vxx: $i —
$o,xy: $1 — $o0,xz: $i — $o: ((r@xxQ@xy and r@xyQxz) = (rQxx@xz))) or $false  thf(¢THM120_4_pme, conjecture)

SEV083A5.p TPS problem from RELN-THMS
Ir: ($i — $0) — ($i — $0) — $o: (mr@ixx: $i: $true@Axx: $i: $false and Vxx: $i — $o: (r@xx@xx) and Vxx: $i —
$o,xy: $i — $o,xz: §i — $o: ((r@xx@xy and rQxyQxz) = (r@Qxx@xz))) and $true thf(cTHM120_3_pme, conjecture)

SEV084A5.p TPS problem from RELN-THMS

cP: $o thf(cP, type)

Ir: ($1 — $0) — ($i — $0) — $o: (- r@Axx: $i: (cP or = cP)@Axx: $i: (cP and —cP) and ¥xx: $i — $o: (r@xx@xx) and Vxx: §
$o,xy: $1 — $0,xz: $i — $o: ((r@xxQ@xy and rQxyQxz) = (rQxxQxz))) thf(¢cTHM120J_pme, conjecture)

SEVO085A5.p TPS problem from RELN-THMS
Ir: ($1 — $0) — ($i — $0) — $o: (Fz: $i — $o,y: $i — $o: (rQz@Qy) and Ju: $i — $o,v: $i — $o: =rQu@uv and Vxx: $i —
$o: (r@xx@xx) and Vxx: $i — $o, xy: $i — $o,xz: $i — $o: ((r@xxQ@xy and rQxyQ@xz) = (r@xxQ@xz))) thf(cTHM120_2

SEV086A5.p TPS problem from RELN-THMS

Ir: (81 — $0) — (i — $o) — $o: (vxx: $i — $o: (r@xx@xx) and Vxx: $i — $o,xy: i — $o,xz: $i —

$o: ((r@xx@xy and r@xy@Qxz) = (rQxx@xz)) and Va: $i — $o,y: $1 — $o: ((rQzQy and rQyQzx) = Vxx: §i: ((zQxx) <=
(y@xx)))) thf(cTHM120I_pme, conjecture)

SEVO087A5.p TPS problem from RELN-THMS
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Ir: ($1 — $0) — (i — $0) — $o: (mr@Ixx: $i: $true@Axx: $i: $false and Vxx: $i — $o: (r@xx@xx) and Vxx: $i —
$o,xy: $i — $o,xz: $i — $o: ((r@xxQ@Qxy and r@xyQxz) = (r@xx@xz)) and Vz: $i — $o,y: $i — $o: ((rQzQy and rQyQz) -
x=1y)) thf(cTHM120H_pme, conjecture)

SEVO088A5.p TPS problem from RELN-THMS

Ixrog: (31 — $0) — ($1 — $0) — $i — $o,xro7: (31 — $0) — ($i — $0) — $i — $o: (Vxx: $i — $o,xy: $i —

$o, xz: $i — $o: ((Vxwa: $i: (xro7@xx@xy@xwo or xTo8@xxQxy@xwWs) and Vxws: $i: (xro7@xy@xzQxwe or xrog@xy@xzQ@xwWs)
Vxwa: $i: (xro7@xx@xz@xwo or Xrog@xx@xzQ@xws)) and Vxx: $1 — $o, xwa: $i: (xro7@xx@xx@xwWo Or Xrog@xx@xx@xWs))

SEVO089A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vxx: a — $o,xy: a — $o0: (Ixs: a — a: (Vxxo: a: ((xxQ@xxp) = (xyQ(xs@xxp))) and Vxy,: a: ((xy@xy,) =

Ixyag: ar (Axxo: a: (xx@xxg and xy, = (xs@xxg))) = (Axx: a,Xy: a: xx = xy@xysq))) = Ixs: a — a: (Vxxg: a: ((xyQxxg) =
(xx@(xs@xx¢))) and Vxy,: a: ((xxQ@Qxy,) = Ixysg: a: (Axxo: a: (xy@xxg and xy, = (xs@xx¢))) = (Axx: a,xy: a: xx =
xy@xysg)))) thf(cEQP_1B_pme, conjecture)

SEV090A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Ixr:a — a — $o: (Vxx: a: Ixw: a: (xr@xxQxw) and Vxx: a: —xr@xx@xx and Vxx: a,xy: a,xz: a: ((xr@xx@xy and xrQxyQxz
(xr@xx@xz))) = Jr: (a — $0) — (a — $0) — $o: (Vxx: @ — $o: Ixw: a — $o0: (r@xx@xw) and Vxx: a —

$o: = r@xx@xx and Vxx: a — $0,xy: a — $0,xz: a — $o: ((r@xx@xy and r@QxyQxz) = (r@Qxx@xz)))  thf(cTHM165_pme

SEV091A5.p TPS problem from RELN-THMS

cQ: $i — $i — %o thf(cQ, type)

cP: $i — 81— %0 thf(cP, type)

(Vxx: 81, xy: 8i,xz: $i: ((cP@Qxx@xy and cP@xyQxz) = (cP@Qxx@xz)) and Vxx: $i, xy: $i, xz: $i: ((cQ@xxQxy and cQQ@xyQxz
(cQ@xx@xz)) and Vxx: $i,xy: $i: ((cQ@xxQxy) = (cQ@xy@Qxx)) and Vxx: $i,xy: $i: (cP@xx@xy or cQ@xxQxy)) =

(Vxx: $i,xy: $i: (cP@xx@xy) or Vxx: $i, xy: $i: (cQ@xx@xy)) thf(cCADE13_pme, conjecture)

SEV092A5.p TPS problem from RELN-THMS

Vxr: $1 — $1 — $o, xx: $i, xy: $i: (Vxp: $1 — $i — Fo: ((Vxxo: $i, xy,: $i: ((xr@xx0@xy,) = (xpQxxo@xy,)) and Vxxo: $i, xy,:
(xp@xxp@xz))) = (xp@xxQ@xy)) = Vxp: $1 — $i — So: ((Vxxo: $i, xyy: $i: ((xr@xxe@xy,) = (xpQ@xxoQ@Qxy,)) and Vxu: $i,:
(xp@xu@xw))) = (xp@xx@Qxy))) thf(cT146B_pme, conjecture)

SEV093A5.p TPS problem from RELN-THMS

Vxr: $1 — $1 — $o, xx: $i, xy: $i: (Vxp: $1 — $i — $o: ((Vxxo: $i, xy: $i: ((xr@xx0@xy,) = (xpQ@xxo@xy,)) and Vxu: $i,xv: $i
(xp@xu@xw))) = (xp@xxQ@xy)) <= Vxp: $i — $i — $o: ((Vxxg: $i, xyy: $i: ((xr@xxo@xy,) = (xp@xxo@Qxy,)) and Vxxq:
(xp@xxp@xz))) = (xp@xx@xy))) thf(cT146_pme, conjecture)

SEV094A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vxx: a — $0,xy: a — $o0: (Ixs: a — a: (Vxxo: a: ((xxQ@xxp) = (xyQ(xs@xxp))) and Vxyy: a: ((xy@xy,) =

Ixxg: a: (xxQ@xxg and xy, = (xs@xxp) and Vxz: a: ((xx@xz and xy, = (xs@xz)) = xz = xX¢)))) = Ixs: a —

a: (Vxxo: a: ((xy@xxg) = (xxQ@Q(xsQ@xxp))) and Vxy,: a: ((xxQ@Qxy,) = Ixxo: a: (xyQxxg and xy, = (xs@xx¢) and Vxz: a: ((
(xs@xz)) = xz =xX0))))) thf(cEQP1_1B_pme, conjecture)

SEV095A5.p TPS problem from RELN-THMS

Ixrog: (31 — $0) — ($1 — $o) — $i — $o,xro7: (31 — $0) — ($1 — $0) — $i — $o: (Vxu: $i — $o,xv: $i —

$o: (Vxwa: $i: (xra7@xu@xv@xws or Xrog@xu@xv@xwy) = Vxz: $i: ((xu@xz) = (xv@xz))) and Vxx: $i —

$o, xwa: $i: (xr27Q@xx@xx@xWy Or XTrog@xx@xx@xWs) and Vxx: $i — $o0,xy: $1 — 3o, xz: $1 — $o: ((Vxws: $i: (xr97Q@xxQxy@x
Vxwa: $i: (xr27@xxQ@xz@xwy or Xrog@xx@x7QxWs))) thf(¢cTHM122C _pme, conjecture)

SEV096A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

zia thf(z, type)

cR:a—a— $o thf(cR, type)

fra—b— %0 thf(f, type)

¢S:b—b— %o thf(cS, type)

(Vxu: a,xv: a,xw: a: ((cCR@xu@xv and cRA@xw@xv) = (cR@xu@xw)) and Vxx: a: (cC(R@xxQ@xx)) = ((Vxx: a: Ixy: b: (fQxx
(cS@xy,@xy,)) and Vxxi: a,xx2: a,xy: b: ((f@Qxx;@xy and f@xx,Q@xy) = (cRQxx1Qxx3))) = Vxy: b: Ixx: a: Vxw: a: (f@:

SEV097A5.p TPS problem from RELN-THMS
a: $tType thf(a_type, type)
b: $tType thf(b_type, type)
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zia thf(z, type)

cR:a —a — %o thf(cR, type)

fia—0b—%0 thi(f, type)

c¢S:b—b— %0  thi(cS, type)

(Vxu: a,xv: a,xw: a: ((cCR@xu@xv and cR@xw@xv) = (cR@xu@xw)) and Vxx: a: (C(RA@xxQxx)) = ((Vxx: a: Ixy: b: (fQxx
(cS@xy,@Qxy,)) and Vxx1: a,xx3: a,xy: b: ((fQxx;@xy and fQxx,@xy) = (cRQxx;@xx5))) = Vxx: a: Ixy: b: Vxw: a: (fQ:

SEV098A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vxr: a — a — $0,xs: a,xt: a: ((xs # xt and Vxp: a — a — $o: ((Vxx: a,xy: a: ((xr@xx@Qxy) = (xp@xxQxy)) and Vxx: a,xy:
(xp@xx@xz))) = (xp@xs@xt))) = Ixz: a: (xrQ@xs@xz and Vxp: a — a — $o: ((Vxx: a,xy: a: ((xr@xxQxy) =
(xp@xx@xy)) and Vxx: a,xy: a,xz0: a: ((xp@xxQ@xy and xp@xyQxz) = (xp@Qxx@xzg))) = (xp@xzQxt)))) thf(c¢TC_IN

SEV099A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vxr: a — a — $0,xs: a,xt: a: ((-xr@xs@xt and Vxp: a — a — $0: ((Vxx: a,xy: a: ((xr@xxQ@xy) = (xp@xxQ@xy)) and Vxx: q,
(xp@xx@xz))) = (xp@xs@xt))) = Ixz: a: (xrQ@xs@xz and Vxp: a — a — $o: ((Vxx: a,xy: a: ((xr@xxQxy) =
(xp@xx@xy)) and Vxx: a,xy: a,x70: a: ((xp@xxQ@xy and xp@xyQxz) = (xp@Qxx@xzg))) = (xp@xzQxt)))) thf(c¢TC_IN

SEV100A5.p TPS problem from RELN-THMS

p: $o thf(p, type)

Jxrog: ($1 — $0) — ($i — $0) — $i — $o,xra7: ($i — $0) — ($i — $0) — $i — $o: (Vxx: $i — $o,xy: $i —

$o,xz: $i — $o: ((Vxwa: $i: (xro7Qxx@xy@xwy Or Xrog@xxQ@xy@xws) and Vxws: $i: (xr97@xy@QxzQ@xws Or Xrog@xyQxzQxW:,)
Vxwa: $i: (xr27@xxQ@xz@Qxwy or Xrog@xx@xzQ@xWs)) and Vxx: $i — $o, xwa: $i: (xrey; Qxx@xx@xwo Or Xrog@xx@xx@xW3) anc

SEV101A5.p TPS problem from RELN-THMS

p: $o thf(p, type)

TIxrog: ($1 — $0) — (81 — $0) — $i — $o,xra7: (31 — o) — ($1 — $0) — $i — Fo: (Vxx: $i — $o,xwa: $i: (xr27 Axx@xxQxW3 ¢
$o,xy: $i — $o,xz: i — Fo: ((Vxwa: $i: (xr27Q@xxQ@Qxy@xwy or Xrog@xx@xy@xws) and Vxwa: $i: (xro7 @xy@xzQxwy or xrog@:
Vxwa: $i: (xr27@xxQ@xzQ@Qxwy or Xro8@xx@Qx2@xWs)) and — Vxwa: $i: (xro7@Axx: $i: (p or —p)@Axx: $i: (p and —p)@xws or x

SEV102A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vxx: a — $0,xy: a — $0,xz: a — $o: ((Ixs: a — a: (Vxxg: a: ((xxQxx¢) = (xy@(xs@xxp))) and Vxy,: a: ((xy@xy,) =
Ixyse: ar (Axxo: a: (xx@xxg and xy, = (xs@xxp))) = (Axx: a,Xy: a: xx = xy@xy;,))) and Ixs: a — a: (Vxxg: a: ((xyQ@xxg) =
(xz@(xsQ@xxp))) and Vxy,: a: ((xz@xy,) = Ixygs: a: (Axxp: a: (xy@Qxxg and xy, = (xs@xx¢))) = (Axx: a,xy: a: xx =
xy@Qxys3)))) = Ixs: a — a: (Vxxo: a: ((xxQ@Qxxg) = (xz@(xs@xxq))) and Vxy,: a: ((xz@xy,) = Ixyss: a: (Axxg: a: (xx@xx
(x8@xxp))) = (Axx: a,xy: a: xx = xyQxy55)))) thf(cEQP_1C_pme, conjecture)

SEV103A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

cR:a—a— $o thf(cR, type)

c¢S:b—b— %o thf(cS, type)

(Vxu: a,xv: a,xw: a: ((cCR@xu@xv and cRA@xwQ@xv) = (cR@xu@xw)) and Vxx: a: (cCR@xxQxx)) = (Ixf:a — b —

$o: (Vxx: a: Ixy: b: (xf@xx@xy) and Vxx: a,xy;: b, xy,: b ((xf@xx@xy; and xf@xxQ@xy,) = (cSQxy,@xy,)) and Vxx;: a, XX
(cR@xx1@xx3))) = Ixg: b — a — $o: (Vxx: a: Ixy: b (xg@xy@xx) and Vxy: b, xx1: a,xx2: a: ((xg@xy@xx; and xg@xy@xxs
(cR@xx;@xx9)) and Vxy: b: Ixx: a: (xg@xyQxx))) thf(¢cTHM552A _pme, conjecture)

SEV104A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

b: $tType thi(b_type, type)

cR:a—a— $o thf(cR, type)

zia thi(z, type)

fra—b— %0 thi(f, type)

c¢S:b—b— %o thf(cS, type)

(Vxu: a,xv: a,xw: a: ((cCR@xu@xv and cRA@xw@xv) = (cR@xu@xw)) and Vxx: a: (cCRA@xxQ@xx)) = ((Vxx: a: Ixy: b: (fQxx
(cS@xy,Q@Qxy,)) and Vxx1: a,xxa: a,xy: b: ((f@xx;@xy and fQxxe@xy) = (cR@Qxx;@xx2))) = Vxy: b,xx1: a,xx9: a: ((Vxw
(cR@xx;@xx3))) thf(cTHMb552D _pme, conjecture)

SEV105A5.p TPS problem from RELN-THMS

atype: $tType thf(a_type, type)

a: atype thf(a, type)

b: atype thf(b, type)
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Vxr: atype — atype — $o, t: atype — atype — $o: ((Vxx: atype: (t@xx@xx) and Vxx: atype, xy: atype, xz: atype: ((t@xx@xy ¢
(t@xx@xz)) and Vxx: atype, xy: atype: ((xr@xx@xy) = (t@xx@xy)) and Vs: atype — atype — $o: ((Vxx: atype: (s@xx@xx)
(s@xx@xz)) and Vxx: atype, xy: atype: ((xr@xx@Qxy) = (s@xx@Qxy))) = Vxx: atype,xy: atype: ((tQxxQxy) =

(s@xx@xy)))) = ((a # b and tQa@b) = Ixc: atype: (xr@a@xc and tQxc@b))) thf(cTC_INTERP_OTHER _pme, conject

SEV106A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vxx: a — $0,xy: a — $0,xz: a — $o: ((Ixs: a — a: (Vxxg: a: ((xxQxxp) = (xyQ@(xs@xxp))) and Vxy,: a: ((xy@xy,) =

Ixxp: a: (xxQ@Qxxg and xy, = (xs@xxg) and Vxzp: a: ((xxQ@xzo and xy, = (xs@xzg)) = xzp = XXp)))) and Ixs: a —

a: (Vxxo: a: ((xy@xxg) = (x2@(xs@xx¢))) and Vxy,: a: ((xz@xy,) = Ixxo: a: (xy@xxg and xy, = (xs@xx¢) and Vxzg: a: ((
(xsQ@xz0)) = xz0 =XX0))))) = 3Ixs:a — a: (Vxxo: a: ((xx@xxg) = (x2@(xs@xxp))) and Vxy,: a: ((xzQ@Qxy,) =

Ixxg: a: (xx@xxg and xy, = (xs@xxg) and Vxzg: a: ((xx@Qxzg and xy, = (xs@xzg)) = Xzo = XX0))))) thf(cEQP1_1C_pmq

SEV107A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

zia thf(z, type)

cR:a—a— $o thf(cR, type)

fia—8%i— %o thf(f, type)

cS: $i — $i — %o thf(cS, type)

(Vxu: a,xv: a,xw: a: ((cCR@xu@xv and cRA@xw@xv) = (cR@xu@xw)) and Vxx: a: (cCRA@xxQ@xx)) = ((Vxx: a: Ixy: $i: (fQx:
(cS@xy,@xy,)) and Vxx1: a,xx2: a,xy: $i: ((f@xx;@xy and fOxxe@Qxy) = (cRQAxx;Qxx2))) = (Vxx: a: Ixy: $i: Vxw: a: (f
(cR@xx;@xx2)) and Vxy: $i: Ixx: a: Vxw: a: (fQxx@xy or (- f@xw@xy and cRAxx@z)))) thf(cTHMb552B_pme, conjectu

SEV108A5.p TPS problem from RELN-THMS

Vr: 81 — $i — $o,a: $i,b: $i,e $i,d: $i,er i, f: $ir ((Vxx: $i,xy: $i: ((r@xx@xy) = (r@xy@Qxx))and a #
banda # canda # danda # eanda # fandb # candb # dandb # eand b # fand ¢ # dand ¢ #

eandc # fandd # eandd # fande # f) = dxa: 8$i,xb: $i,xc: $i: (xa # xb and xa # xc and xb #

xc and ((r@xa@xb and r@xa@xc and r@xb@xc) or (~r@xa@xb and —r@xa@xc and - rQ@xb@xc)))) thf(cSIX_.THEORE

SEV109A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vr:a — a — $0,s: a — a — $o,xx: a,xy: a: (Vxq;: a — a — $o: ((Vxs: a,xt: a: ((r@xsQ@xt or s@xsQ@xt) =

(xq; @xs@xt)) and Vxxo: a,xy: @, xz: a: ((xq; @xxo@xy, and xq; @xy,Q@xz) = (xq;@xx0@xz))) = (xq,@xxQxy)) =
Vxp;:a — a — $o: ((Vxss: a, xtt: a: ((Vxqy: a — a — $o: ((Vxsss: a, xttt: a: ((r@xsss@xttt) = (xq,@xsss@xttt)) and Vxxo: a
(xq@xx0@x7))) = (xq,@Qxss@xtt)) or Vxqs: @ — a — $o: ((Vxssss: a, xtttt: a: ((s@Qxssss@xtitt) = (xq3@Qxssss@xtttt)) and
(xq3@xx0@x7))) = (xq3@Qxss@xtt))) = (xp;@xss@xtt)) and Vxxo: a,xy,: a,xz: a: ((xp; @xxo@xy, and xp; Q@xy,Qxz) =
(xp;@xx0@x7))) = (xp;@xx@xy))) thf(cTHM251F _pme, conjecture)

SEV113A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vk: (a — a — $0) = a — a — $o: (Vxri: a — a — $o,xr2: @ — a — $o: (Vxx: a,xy: a: ((xr;@xxQ@xy) =
(xro@xx@xy)) = Vxx: a,xy: a: ((k@Qxry@xx@xy) = (kQxro@xxQxy))) = J:a — a — $o: (Vxx: a,xy: a: (((QxxQxy) =
(k@l@xx@xy)) and Vxx: a,xy: a: ((k@lQxxQxy) = (I@xxQxy)) and Vt: a — a — $o: (Vxx: a,xy: a: ((kQt@QxxQxy) =
(tQxx@xy)) = Vxx: a,xy: a: ((l@xxQ@xy) = (tQxxQ@xy))))) = Vxria — a — $o: Ixs: ¢ — a —

$o: (Vxa: a,xb: a: ((xr@xa@xb) = (xs@xa@xb)) and Vxx: a,xy: a: ((xs@xxQxy) = (xs@xy@xx)) and Vxt: a —

a — $o: ((Vxa: a,xb: a: ((xr@xa@xb) = (xt@xa@xb)) and Vxx: a,xy: a: ((xt@xxQ@xy) = (xt@xyQxx))) =

Vxa: a,xb: a: ((xs@xa@xb) = (xt@xa@xb)))) thf(cTHM576_LFP_pme, conjecture)

SEV114A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vze: (@ — $0) — $o: Im: (@ — $0) — $o: (Vxx: a — $o: ((M@xx) = (22@xx)) and Yu: a — $0,v: a —

$o: ((mQu and m@Quv) = (Vxx: a: ((v@xx) = (v@xx)) or Vxx: a: ((v@xx) = (u@xx)))) and Vxy: (a — $0) —

$o: ((Vxx: @ — $0: ((xy@xx) = (22@xx)) and Vu: a — $0,v: a — $o: ((xyQu and xy@Qv) = (Vxx: a: ((u@xx) =

(v@xx)) or Vxx: a: ((v@xx) = (u@xx)))) and Vxx: a — $o: ((MQAxx) = (xy@xx))) = Vxx: a — $o: ((xy@xx) =
(m@xx)))) = Vr:a — a — $o: ((Vxx: a,xy: a,xz: a: ((r@xx@xy and rQxy@Qxz) = (r@xx@xz)) and Vxx: a: (r@xx@xx) and
xx = xy)) = 3s: a — $o: (Vxx: a,xy: a: ((s@xx and s@Qxy) = (r@xx@xy or r@Qxy@Qxx)) and Vxy: a —

$o: ((Vxx: a,xyg: a: ((xy@xx and xy@xy,) = (r@xx@xy, or r@xy,@xx)) and Vxx: a: ((s@xx) = (xy@xx))) =

Vxx: a: ((xy@xx) = (s@xx))))) thf(cTHMb540_pme, conjecture)

SEV115A5.p TPS problem from RELN-THMS

a: $tType thf(a_type, type)

Vr: (a — $0) — (@ — $0) — $o: ((Vxx: a — $o,xy: a — $o,xz: a — $o: ((r@xxQ@Qxy and rQxyQxz) =
(r@xx@xz)) and Vxx: a — $o: (r@xx@xx) and Vxx: a — $o,xy: a — $o: ((r@xxQ@xy and r@xyQxx) = xx =
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xy)) = 3s: (a — $0) — $o: (Vxx: a — $0,xy: a — $0: ((s@xx and sQxy) = (r@xx@xy or r@xy@xx)) and Vxy: (a —
$0) — $o: ((Vxx: a — $o,xy,: @ — $o: ((xy@xx and xy@xy,) = (r@xxQ@xy, or rQxy,Q@xx)) and Vxx: a —
$o: ((s@xx) = (xy@xx))) = Vxx:a — %0: ((xy@xx) = (s@xx))))) = Vza: (a — $0) — $o: Im: (a — $0) —
$o: (Vxx: @ — $o: ((m@xx) = (22@xx)) and Yu: a — $0,v: a — $o: ((MQu and mQuv) = (vxx: a: ((u@xx) =
(v@xx)) or Vxx: a: ((v@xx) = (u@xx)))) and Vxy: (a — $0) — $o: ((Vxx: a — $o: ((xy@xx) = (22Q@Qxx)) and Yu: a —
$0,v: a — $o: ((xy@Qu and xy@Qv) = (Vxx: a: ((u@xx) = (v@xx)) or Vxx: a: ((v@xx) = (u@xx)))) and Vxx: a —
$o: ((m@xx) = (xy@xx))) = Vxx:a — $o: ((xy@xx) = (mMQxx)))) thf(cTHMb536_pme, conjecture)

SEV116A5.p TPS problem STRANGE-HO-EXAMPLE

cS: (81 — $1 — $0) — %o thf(cS_type, type)

x: $i thf(x_type, type)

y: $i thi(y_type, type)

c¢STRANGE_HO_ABBR: (($i — $i — $0) — $0) — $i — $i — $o thf(cSTRANGE_HO_ABBR_type, type)
c¢cSTRANGE_HO_ABBR = (As: ($1 — $i — $0) — $o,xx: $i,xy: $i: Vxp: $i — $i — $o: ((s@xp and xpQxxQ@Qxy) =
(xp@xyQxx))) thf(cSTRANGE_HO_ABBR _def, definition)

(cS@Q(cSTRANGE_HO_ABBR@cS) and cSTRANGE_HO_ABBR@cS@z@Qy) = (cSTRANGE_HO_ABBR@cS@Qy@Qx) thif

SEV117A5.p TPS problem from PER-CLOSURE-THMS

a: $tType thf(a_type, type)

Y a thi(y, type)

ria—a— $o thi(r, type)

T a thf(z, type)

Vxp: a — a — $o: ((Vxxo: a,xyy: a: ((r@xxo@xy,) = (xpQxxo@xy,)) and Vxxo: a,xy,: a: ((xpQ@xxo@xy,) =
(xp@xy,Q@Qxxg)) and Vxxo: a,Xy,: a,x2z: a: ((xp@xxo@xy, and xpQ@xy,Qxz) = (xpQ@xxo@xz))) = (xpQzxQy)) =

Vxq: a — $o: ((Vxw: a: ((r@Qz@Qxw or rQxw@Qz) = (xq@Qxw)) and Vxv: a,xw: a: ((xq@xv and (r@xv@xw or r@xw@xv)) =
(xq@xw))) = (xqQy)) thf(cTHM526_2_pme, conjecture)

SEV118A5.p TPS problem from PER-CLOSURE-THMS

a: $tType thf(a_type, type)

Vxr: a — a — $0,xx: a,xy: a: (Vxq: a — $o: ((Vxw: a: ((xr@xx@xw or xr@xw@xx) = (xq@xw)) and Vxv: a,xw: a: ((xq@xv
(xq@xw))) = (xq@xy)) <= Vxp: a — a — $o: ((Vxx¢: a,xyy: a: ((xr@xxo@xy,) = (xpQ@xxoQxy,)) and Vxxo: a,xyg: a: ((
(xpQ@xy,@xx¢)) and Vxxo: a,xy,: a,xz: a: ((xp@xxo@xy, and xpQxy,Q@xz) = (xp@xxoQ@xz))) = (xp@xxQxy))) thi(cT

SEV119A5.p TPS problem THM252

a: $tType thf(a_type, type)

VpROP: (a — a — $0) — $0,7:a — a — $0,s: a — a — $0: (Axx: a,xy: a: Vxp: a — a — $0: ((Vxx¢: a,xyy: a: ((r@xxo@xy, «
(xp@xxp@xy,)) and pROP@xp) = (xp@xxQxy))) = (Axx: a,xy: a: Vxp: a — a — $o: ((Vxxo: a,xy,: a: ((Vxpy: a —

a — $o: ((Vxxi: a,xy;: a: ((r@xx;@xy,) = (xpy@xx;Q@xy,)) and pROPQ@xp;) = (xp,@xxo@xy,)) or Vxp,: a —

a — %o ((Vxx1: a,xy;: a: ((s@xx;@xy;) = (xpy@xx;@xy,)) and pROP@xp,) = (xpy@xx0@xy,))) =
(xp@xx¢@xy,)) and pROPQ@xp) = (xp@xx@Qxy))) thf(¢cTHM252_pme, conjecture)

SEV120A5.p TPS problem THMT70

The intersection of any class of transitive relations is transitive.

a: $tType thf(a_type, type)

Vs: (@ — a — $0) — $o,xx: a,xy: a,xz: a: ((Vxp: a — a — $o: ((Vxxo: a,Xyy: a,Xz0: a: ((xp@xxo@Qxy, and xpQxy,Qxz) =
(xp@xx¢@xzg)) and s@Qxp) = (xp@xx@xy)) and Vxp: a — a — $o: ((Vxx¢: a,Xy,: a,x2z0: a: ((xpQ@xx(@xy, and xpQ@xy,Qxz
(xp@xx¢@xz¢)) and s@Qxp) = (xp@xyQ@xz))) = Vxp: a — a — $o: ((Vxx¢: a,Xy: a,xzo: a: ((xpQ@xxoQ@Qxy, and xp@xy,Qxz
(xp@xx¢@xzp)) and s@Qxp) = (xp@xx@xz))) thf(cTHMT70_pme, conjecture)

SEV121A5.p TPS problem THM47C
(Axu: 81, xv: $i: xu = xv) = (Axx: $i, xy: $i: Vxp: $1 — $i — $o: (Vxxg: $i: (xp@xxo@xx¢) = (xpQ@xxQxy))) thf(cTHMA47C

SEV122A5.p TPS problem THM530

a: $tType thf(a_type, type)

VpROP: (¢ — a — $0) — %o, f: (a — a — $0) — $o: (Axx: a,xy: a: Vxp: a — a — $o: ((Vxxo: a,xyy: a: (Fr: a —

a — $o: (r@xxo@xy,) = (xp@xxo@xy,)) and pROP@xp) = (xp@xxQxy))) = (Axx: a,xy: a: Vxp: a — a —

$o: ((Vxx0: a,xyg: a: (Ir: a — a — $o: (r@xxpQ@xy,) = (xpQ@xxo@xy,)) and pROPQxp) = (xpQ@xxQ@xy))) thf(c THMS5:

SEV123A5.p TPS problem from SETS-OF-RELNS-THMS

a: $tType thf(a_type, type)

VpROP: (a — a — $0) — $o,s: (a — a — $0) — $o,xx: a,xy: a: (Vxp: a — a — $0: ((Vxxo: a,xyy: a: (Ir: a —
a — $0: (3¢: a — a — $o0: (sQq and r = (Axx1: a,xy;: a: Vxpy: @ — a — $o: ((Vxxa: a,xyy: a: ((¢QxxaQxy,) =
(xpe@xx2@xy,)) and pROP@xp,) = (xp,@xx;@xy,)))) and r@Qxx¢Qxy,) = (xpQ@xx¢@xy,)) and pROPQxp) =
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(xp@xxQxy)) = Vxp: a — a — $o: ((Vxxo: a,xyy: a: (Ir: a — a — $o: (s@r and r@xx@Qxy,) = (xp@xxo@xy,)) and pRO]
(xp@xxQxy))) thf(cTHM254_B_pme, conjecture)

SEV124A5.p TPS problem from SETS-OF-RELNS-THMS

a: $tType thf(a_type, type)

VpROP: (a — a — $0) — $0,s: (a — a — $0) — $o,xx: a,xy: a: (Vxp: a — a — $o: ((Vxxo: a,xyy: a: (Fr: a —

a — $o: (s@Qr and r@xxoQ@xy,) = (xp@xxy@xy,)) and pROP@xp) = (xpQ@xxQ@xy)) = Vxp: a — a —
$o: ((Vxxo: a,xyp: a: (Ir: a — a — %0: (3¢: a — a — $o: (sQq and r = (Axx1: a,xy;: a: Vxpy: ¢ — a —
$o: ((Vxxa: a,xy,: a: ((qQxx2@xy,) = (xp,@xx2@xy,)) and pROPQ@xp,) = (xp,@xx;@xy,)))) and rQxxoQ@xy,) =
(xp@xxp@xy,)) and pROPQ@xp) = (xp@xx@xy))) thf(cTHM254_A _pme, conjecture)

SEV125A5.p TPS problem from SETS-OF-RELNS-THMS

a: $tType thf(a_type, type)

VpROP: (¢ — a — $0) — $0,s: (a — a — $0) — $0: (Axx: a,xy: a: Vxp: a — a — $0: ((Vxx¢: a,xyy: a: (Ir: a —

a — $o0: (s@r and r@xxoQ@Qxy,) = (xp@xxo@xy,)) and pROP@xp) = (xp@xx@xy))) = (Axx: a,xy: a: Vxp: a —

a — $o: ((Vxxo: a,xyy: a: (Ir: a — a — $0: (3¢: a — a — $o0: (sQq and r = (Axx1: a,xy;: a: VXpg: a — a —
$o: ((Vxxa: a,xy,: a: ((qQxx2@xy,) = (xp,@xx2@xy,)) and pROPQxp,) = (xp,@xx;@xy,)))) and rQxxoQ@xy,) =
(xp@xxp@xy,)) and pROPQ@xp) = (xp@xx@xy))) thf(cTHM254 _pme, conjecture)

SEV126A5.p TPS problem from SETS-OF-RELNS-THMS

a: $tType thf(a_type, type)

Vp: (a — a — $0) — $o,7: a — a — $0,s: a — a — $0,xx: a,xy: a: (Vxp: a — a — $o: ((Vxxg: a,xyy: a: ((r@xxo@xy, or sQx
(xp@xxp@xy,)) and p@xp) = (xp@xx@xy)) = Vxp: a — a — %o ((Vxxo: a,xyy: a: ((Vxpg: @ — a —

$o: ((Vxx1: a,xyy: a: ((r@xx;Q@xy;) = (xpy@xx;@xy,)) and p@xp,) = (xpy@xxo@xy,)) or Vxpy: a — a —

$o: ((Vxx1: a,xy;: a: ((s@xx;@xy;) = (xpy@xx1Q@Qxy,)) and pQxp,) = (xpy@xxeQxy,))) = (xpQ@xxcQ@xy,)) and p@Qxp) -
(xp@xx@xy))) thf(cTHM252B_pme, conjecture)

SEV127A5.p TPS problem from SETS-OF-RELNS-THMS

a: $tType thf(a_type, type)

Vp: (a — a — $0) — $0,7:a — a — $0,s: a — a — $0,xx: a,xy: a: (Vxp: a — a — $0: ((Vxxo: a,xy,: a: (Vxpy: a —

a — $o: ((Vxx1: a,xy;: a: ((r@xx;@xy;) = (xpy@xx;@xy,)) and pQxp,) = (xpy@xxo@xy,)) or Vxpy: a — a —

$o: ((Vxx1: a,xy;: a: ((s@xx;Q@xy;) = (xp,@xx1Q@Qxy,)) and pQxp,) = (xpy@xxeQxy,))) = (xpQ@xxcQxy,)) and p@Qxp) -
(xp@xxQ@xy)) = Vxp: a — a — $o: ((Vxxo: a,xy,: a: ((r@xxo@xy, or s@xxoQ@Qxy,) = (xpQ@xxo@xy,)) and pQxp) =
(xp@xxQ@xy))) thf(cTHM252A _pme, conjecture)

SEV128A5.p TPS problem from SETS-OF-RELNS-THMS

a: $tType thf(a_type, type)

Vs: (@ — a — $0) — $o,xx: a,xy: a: (Vxp;: a — a — $o0: ((Vxxo: a,xyg: a: (Ir:a — a — $0: (J¢: a — a —

$0: (s@Qq and r = (Axx1: a,Xy;: a: VXpio: @ — a — $o: ((Vxxa: a,xys: a: ((¢Q@xx2@xy,) = (xp;o@xx2@xy,)) and Vxxa: a,Xy-
(xp19@xx2@x7))) = (xp;o@xx;@xy,)))) and rQxx¢@Q@xy,) = (xp;@xxo@xy,)) and Vxxo: a,Xxy,: a,xz: a: ((xp; Q@xxoQxy, a
(xp; @xx0@xz))) = (xp; @xx@xy)) = Vxp;: a — a — $o: ((Vxxo: a,xyy: a: (Ir: a — a — $0: (s@Qr and r@xxoQxy,) =
(xp; @xx0@xy,)) and Vxx¢: a,xyy: a,xz: a: ((xp; @xxo@xy, and xp,; @xy,Qxz) = (xp;@xx(@xz))) = (xp;@xx@xy))) t

SEV129A5.p TPS problem from SETS-OF-RELNS-THMS

a: $tType thf(a_type, type)

Vs: (@ — a — $0) — $o,xx: a,xy: a: (Vxpy: a — a — $o: ((Vxxo: a,xyo: a: (Ir: a — a — $o: (s@Qr and rQ@xxy@Qxy,) =

(xp; @xx0@xy,)) and Vxxg: a,Xy,: a,x2z: a: ((xp; @xxo@xy, and xp, Qxy,Qxz) = (xp,;Qxxe@xz))) = (xp; QxxQxy)) =
Vxp;: a — a — $o: ((Vxx¢: a,xyq: a: (3r:a — a — $o: (3¢: a — a — $o: (sQq and r = (Axx3: a,Xy;: a: VXpp: @ —

a — $0: ((Vxxa: a,xys: a: ((¢Q@xx2@xy,) = (xp1o@xx2@xy,)) and Vxxa: a, xys: a,xz: a: ((xp1o@xx2@xy, and xp;,Qxy,Qxz
(xp10@xx2@x7))) = (xp10@xx1@xy,)))) and rQxx¢Qxy,) = (xp;@xxo@xy,)) and Vxxq: a,xyy: a,xz: a: ((xp; @xxoQ@Qxy, a
(xp;@xx0@x7))) = (xp;@xx@xy))) thf(cTHM253_A _pme, conjecture)

SEV130A5.p TPS problem from SETS-OF-RELNS-THMS

a: $tType thf(a_type, type)

Vs: (@ — a — $0) — $0: (Axx1: a,xy;: a: Vxp;: a — a — $o: ((Vxx: a,xy: a: (Ir: a — a — $o: (sQr and r@xxQxy) =
(xp;@xx@xy)) and Vxx: a,xy: a,xz: a: ((xp; @xx@Qxy and xp; @xyQ@xz) = (xp;@xxQ@xz))) = (xp;Q@xx;@xy,))) =
(Axx1: a,xy;: a: Vxpy: ¢ — a — $o: ((Vxx: a,xy: a: (Ir: a — a — $0: (3¢: @ — a — $o: (sQq and r =

(Axx10: @, Xy10: @ VXp1g: @ — a — $o0: ((Vxxo: a,xyy: a: ((¢Q@xx0@Qxy,) = (xp10@xx0@xy,)) and Vxxg: a,xy,: a,xz: a: ((Xpyg
(xp10@xx0@x7))) = (Xp19@xx10@xy()))) and r@xx@Qxy) = (xp;@xxQxy)) and Vxx: a,xy: a,xz: a: ((xp; @xxQ@xy and xp,
(xp;@xx@xz))) = (xp;@xx;@xy,))) thf(cTHM253_pme, conjecture)

SEV131A5.p TPS problem THM202

a: $tType thf(a_type, type)



16

Vxr: a — a — $o,xx: a,xy: a: ((xr@xx@xy) = Vxxg: a — $0: (Vxyy: a,xz: a: ((xr@xy,@xz and xxo@Qxy,) =
(xx0@xz)) = ((xx0@xx) = (xx0Qxy)))) thf(cTHM202_pme, conjecture)

SEV132A5.p TPS problem from TC-THMS

a: $tType thf(a_type, type)

Vxr: a — a — $o,xs: a,xt: a: ((xs # xt and Vxx: a — $o: (Vxy: a,xz: a: ((xr@xy@Q@xz and xx@Qxy) = (xx@xz))
((xx@xs) = (xx@xt)))) = Ixc: a: (xr@xs@xc and Vxx: a — $o: (Vxy: a,xz: a: ((xr@xyQxz and xxQxy)
(xx@xz)) = ((xx@xc) = (xx@xt))))) thf(cTCINTERP_BBP_OLD _pme, conjecture)

SEV133A5.p TPS problem from TC-THMS

atype: $tType thf(a_type, type)

a: atype thf(a, type)

b: atype thf(b, type)

c¢STAR: (atype — atype — $0) — atype — atype — $o thf(cSTAR, type)

Vxr: atype — atype — $o: ((Vxx: atype — $o: (Vxy: atype, xz: atype: ((xr@xy@xz and xx@xy) = (xxQ@xz)) <=

Vxy: atype, xz: atype: ((xr@xy@xz and xx@xy) = (xx@xz))) and Vxag: atype, xbg: atype: ((cSTAR@Qxr@xay@xby) <
Vxx: atype — $o: (Vxy: atype, xz: atype: ((xr@xy@xz and xx@xy) = (xx@xz)) = ((xx@xag) = (xx@xby)))) and a #

b and cSTAR@xr@Qa@b) = 3Ixc: atype: (xr@a@xc and cSTARQ@xr@xc@b)) thf(cTCINTERP_THIRD _pme, conjecture)

SEV134A5.p TPS problem THM201

a: $tType thf(a_type, type)

Vxr: a — a — $o,xx: a,xx0: a — $0: (Vxy: a,xz: a: ((xr@xy@xz and xx¢@xy) = (xx0@xz)) = ((xx0@xx) =
(xx0@xx))) thf(cTHM201_pme, conjecture)

SEV135A5.p TPS problem THM151

a: $tType thf(a_type, type)

Vxr: a — a — $0,xx: a,xy: a: ((xr@xx@xy) = Vxq: a — $o: ((Vxw: a: ((xr@xx@xw) = (xq@xw)) and Vxu: a,xv: a: ((xq@x
(xq@xv))) = (xq@xy))) thf(cTHM151_pme, conjecture)

SEV136A5.p TPS problem THM203

B&B-P’s defn of TRCL is the minimal transitive reflexive relation containing r.

a: $tType thf(a_type, type)

Vxr:a — a — $0,t: (a = a — $0) — a — a — $o: ((Vxx: a: (tQxr@xx@xx) and Vxx: a,xy: a,xz: a: ((tQxr@xx@xy and t@QxrC
(tQxr@Qxx@xz)) and Vxx: a,xy: a: ((xr@xx@xy) = (tQxr@QxxQ@Qxy))) = Vxx: a,xy: a: (Vxxo: a — $o0: (Vxyy: a, xz: a: ((xr@x;
(xx0@x7)) = ((xx0@xx) = (xx0Qxy))) = (tQxrQxxQxy))) thf(cTHM203_pme, conjecture)

SEV137A5.p TPS problem THM204

a: $tType thf(a_type, type)

Vxr: a — a — $o,xx: a,xy: a,xz: a: ((Vxxo: a — $0: (Vxy: a,x2¢: a: ((xr@xy,@Qxz¢ and xxo@xy,) = (xx0@Qxzq)) =
((xx0@xx) = (xx0Q@xy))) and Vxxg: a — $o: (Vxy,: a,xz0: a: ((xr@xy,@xzo and xxo@xy,) = (xx0@xzp)) =
((xxo@xy) = (xx0@xz)))) = Vxxo: a — $o: (Vxyg: a,xz0: a: ((xr@xy,Qxzg and xxo@xy,) = (xx0@xzg)) =
((xx0@xx) = (xx0@xz)))) thf(¢cTHM204_pme, conjecture)

SEV138A5.p TPS problem THM150

The transitive closure TC2 of a relation is transitive.

a: $tType thf(a_type, type)

Vxr: a — a — $o,xx: a,xy: a,xz: a: ((Vxq: a — $o: ((Vxw: a: ((xr@xx@Qxw) = (xq@xw)) and Vxu: a,xv: a: ((xq@xu and xr@
(xq@xv))) = (xq@xy)) and Vxq: a — $o: ((Vxw: a: ((xr@xyQxw) = (xq@xw)) and Vxu: a,xv: a: ((xq@xu and xr@xu@xv)
(xq@xv))) = (xq@xz))) = Vxq: a — $o: ((Vxw: a: ((xr@xx@xw) = (xq@xw)) and Vxu: a,xv: a: ((xq@xu and xr@xu@xv)
(xq@xv))) = (xq@xz))) thf(cTHM150_pme, conjecture)

SEV140A5.p TPS problem THM250C

a: $tType thf(a_type, type)

Vr:a — a — $0,8: a — a — $o,xx: a,xy: a: (Vxp;: a — a — $o: ((Vxxo: a,xyy: a: ((Vxpyg: @ — a —

$o: ((Vxx1: a,xy;: a: ((r@xx;@xy,;) = (xp;o@xx1@xy,)) and Vxx3: a,xy;: a,xz: a: ((xp;o@xx;@Qxy; and xp,,Q@xy,@xz) =
(xp10@xx1@x2))) = (xp;o@xx0@xy,)) or Vxpyp: ¢ — a — $o: ((Vxx1: a,xy: a: ((s@xx;Qxy;) = (xp10@xx1Q@xy,)) and Vx
(xp10@xx1@x7))) = (xp10@xx0@xy,))) = (xp;Q@xx0@xy,)) and Vxx¢: a,Xy,: a,xz: a: ((xp; @xxo@xy, and xp; @xy,Qxz) -
(xp;@xx0@x7))) = (xp;@xxQ@xy)) = Vxp;: a — a — $o: ((Vxxo: a,xyy: a: ((r@xxe@xy, or s@xxo@Q@xy,) =

(xp; @xx0@xy,)) and Vxxg: a,xy,: a,xz: a: ((xp; @xxo@xy, and xp, Qxy,Qxz) = (xp;@xxo@xz))) = (xp;Q@xxQ@xy))) t.

SEV141A5.p TPS problem THM250

a: $tType thf(a_type, type)

Vr:a — a — $0,8: a — a — $0: (Axx1: a,xy;: a: Vxp;: a — a — $o: ((Vxx: a,xy: a: ((r@xx@xy or s@xx@xy) =
(xp; @xx@xy)) and Vxx: a,xy: a,xz: a: ((xp; @xx@Qxy and xp; @xyQxz) = (xp;@xx@xz))) = (xp;@Q@xx;@xy,))) =
(Axx1: a,xyy: a: Vxp;: a — a — $o: ((Vxx: a,xy: a: (Vxpig: @ — a — $o: ((Vxxo: a,xyy: a: ((r@xxo@xy,) =

=
=



17

(xp10@xx0@xy,)) and Vxxo: a,Xy,: a,xz: a: ((Xp;0@xx@xy, and xp,(Qxy,Q@xz) = (xp;,Q@xx0@xz))) = (xp;,@xxQxy)) o
a — $o: ((Vxxo: a,xyq: a: ((sQxxo@xy,) = (xp;o@xx0Q@Qxy,)) and Vxxo: a,xyy: a,xz: a: ((xp;o@xxoQxy, and xp;,Q@xy,@xz
(xp10@xx0Q@xz))) = (xp;o@xx@xy))) = (xp;@xxQ@xy)) and Vxx: a,xy: a,xz: a: ((xp; @xxQ@Qxy and xp, QxyQxz) =
(xp;@xx@xz))) = (xp;@xx;@Qxy,))) thf(cTHM250_pme, conjecture)

SEV143A5.p TPS problem THM146

Equivalence of two definitions of transitive closure.

c¢TCLOSED: ($i — $i — $0) — (3i — $i — $0) — $o  thf(cTCLOSED _type, type)

c¢TCLOSED = (Axp: $i — $i — $o,xs: $i — $i — $o: Vxuw: $i,xv: $i,xw: $i: ((xp@xu@xv and xs@xvQxw) =
(xp@xu@xw))) thf(cTCLOSED_def, definition)

Vxr: $1 — $i — $o, xx: $i, xy: $i: (Vxp: $1 — $i — Fo: ((Vxxo: $i, xy: $i: ((xr@xx¢@xy,) = (xpQ@xx(@xy,)) and cTCLOSEDC
(xp@xxQxy)) <= Vxp: $i — $i — $o: ((Vxxo: $i, xyy: $i: ((xr@xxo@Qxy,) = (xp@xxoQ@xy,)) and Vxxg: $i,xy,: $i, xz: $i: ((x
(xp@xxp@xz))) = (xp@xx@xy))) thf(cTHM146_pme, conjecture)

SEV144A5.p TPS problem from TRANSITIVE-CLOSURE

¢TCLOSED: ($i — $i — $0) — ($i — $i — $0) — $o thf(cTCLOSED _type, type)

¢TCLOSED = (Axp: $i — $i — $o,xs: $i — $i — $o: Vxw: $i,xv: $i,xw: $i: ((xp@xu@xv and xs@xvQxw) =
(xp@xu@xw))) thf(¢cTCLOSED _def, definition)

Vxr: $1 — $1 — $o, xx: $i, xy: $i: (Vxp: $1 — $i — $o: ((Vxxo: $i, xy: $i: ((xr@xx0@xy,) = (xpQ@xx¢@xy,)) and cTCLOSEDC
(xp@xxQxy)) <= Vxp: $i — $i — $o: ((Vxxo: $i, xyo: $i: ((xr@xxo@xy,) = (xp@xxo@xy,)) and cTCLOSED@xpQxp) =
(xp@xxQxy))) thf(cTHM146B_pme, conjecture)

SEV146A5.p TPS problem from TRANSITIVE-CLOSURE

a: $tType thf(a_type, type)

Vxr: a — a — $o: (Vxx: a,xy: a: ((xr@xxQ@Qxy) = Vxq: a — $o: ((Vxw: a: ((xr@xx@xw) = (xq@xw)) and Vxv: a,xw: a: ((xq
(xq@xw))) = (xq@xy))) and Vxx: a,xy: a,xz: a: ((Vxq: @ — $o: ((Vxw: a: ((xr@xxQ@xw) = (xq@xw)) and Vxv: a,xw: a: ((x
(xq@xw))) = (xq@xy)) and Vxq: a — $o: ((Vxw: a: ((xr@xy@xw) = (xq@xw)) and Vxv: a,xw: a: ((xq@xv and xr@xv@Qxw
(xq@xw))) = (xq@xz))) = Vxq: a — $o: ((Vxw: a: ((xr@xx@xw) = (xq@xw)) and Vxv: a,xw: a: ((xq@xv and xr@xvQxw
(xq@xw))) = (xq@xz)))) thf(cTHMb525_pme, conjecture)

SEV148A5.p TPS problem from TRANSITIVE-CLOSURE

a: $tType thf(a_type, type)

Vr:a — a — $0,8: a — a — $o,xx: a,xy: a: (Vxq: a — $o: ((Vxw: a: ((Vxqg: @ — $o: ((Vxwo: a: ((r@xxQxwgy) =
(xqu@xwp)) and Vxu: a,xv: a: ((xqp@xu and r@xu@xv) = (xq,@xv))) = (xqu@xw)) or Vxqy: a — $o: ((Vxwy: a: ((sQxx@
(xqu@xwy)) and Vxu: a,xv: a: ((xqp@xu and s@xu@xv) = (xq,@xv))) = (xqu@xw))) = (xq@xw)) and Vxu: a,xv: a: ((xc
$o: ((Vxw: a: ((r@xu@xw) = (xqy@xw)) and Vxug: a,xvo: a: ((xqy@xug and r@xug@xvy) = (xqu@Q@xvp))) =
(xqp@xv)) or Vxqy: a — $o: ((Vxw: a: ((s@xu@xw) = (xq,@xw)) and Vxug: a,xvo: a: ((xqy@xug and s@xug@xvy) =
(xqp@xvy))) = (xqu@xv)))) = (xq@xv))) = (xq@xy)) = Vxq: a — $o: ((Vxw: a: ((r@xx@xw or s@xxQxw) =
(xq@xw)) and Vxu: a,xv: a: ((xq@xu and (r@xu@xv or s@xu@xv)) = (xq@Qxv))) = (xq@xy))) thf(cTHM251C _pme, c

SEV149A5.p TPS problem from TRANSITIVE-CLOSURE

a: $tType thf(a_type, type)

Vr:a — a — $0,s: a — a — $o,xx: a,xy: a: (Vxq: a — $o: ((Vxw: a: ((r@xx@xw or sQxxQ@xw) = (xq@xw)) and Vxu: a,xv:
(xq@xv))) = (xq@xy)) = Vxq: a — $o: ((Vxw: a: ((Vxqy: a — $0: ((Vxwo: a: ((r@xx@xwy) = (xqy@xwyp)) and Vxu: a,xv:
(xqp@xv))) = (xqy@xw)) or Vxqy: a — $o0: ((Vxwy: a: ((s@xx@xwy) = (xq,@xwy)) and Vxu: a,xv: a: ((xqu@xu and s@xu
(xqp@xv))) = (xqp@xw))) = (xq@xw)) and Vxu: a,xv: a: ((xq@xu and (Vxqy: ¢ — $o: ((Vxw: a: ((r@xu@xw) =
(xqu@xw)) and Vxug: a,xvo: a: ((xqy@xugy and r@xug@xvy) = (xqy@Qxvp))) = (xqy@xv)) or Vxqy: a — $o: ((Vxw: a: ((s@:
(xqp@xw)) and Vxug: a,xvp: a: ((xqu@xug and s@xup@xvg) = (xqu@xvp))) = (xqu@xv)))) = (xq@xv))) =
(xq@xy))) thf(cTHM251B_pme, conjecture)

SEV150A5.p TPS problem from TRANSITIVE-CLOSURE

a: $tType thf(a_type, type)

Vr:a — a — $0,8: a — a — $0: (Axp: a,xq: a: Vxqp: a — $o: ((Vxw: a: ((r@xp@xw or sQ@xp@xw) =
(xqp@xw)) and Vxu: a,xv: a: ((xqy@xu and (r@xu@xv or s@xu@xv)) = (xq,@xv))) = (xqy@xq))) = (Axp: a,xq: a: ¥xqg:
$o: ((Vxw: a: ((Vxqq: a — $o: ((Vxwo: a: ((r@xpQ@xwg) = (xq;@xwp)) and Vxu: a,xv: a: ((xq; @xu and r@xu@xv) =

(xq; @xv))) = (xq;@xw)) or Vxq;: a — $o: ((Vxwo: a: ((s@xpQ@xwj) = (xq;@xwp)) and Vxu: a,xv: a: ((xq; @xu and s@xu
(xq;@xv))) = (xq;@xw))) = (xqu@xw)) and Vxu: a,xv: a: ((xqu@xu and (Vxq;: a — $o: ((Vxw: a: ((r@xu@xw) =

(xq; @xw)) and Vxug: a,xvo: a: ((xq; @xuy and r@xug@xvy) = (xq;@xvp))) = (xq;@xv)) or Vxq;: a — $o: ((Vxw: a: ((s@:
(xq; @xw)) and Vxug: a,xvg: a: ((xq; @xug and s@xug@xvg) = (xq;@xvp))) = (xq;@xv)))) = (xqu@Q@xv))) =
(xqp@xq))) thf(cTHM251A pme, conjecture)

SEV158A5.p TPS problem THM120I-1
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Ir: ($i — $0) — (i — $0) — $o: (Vxx: $i — $o: (r@xx@xx) and Vxx: $i — $o,xy: $i — $o,xz: $i —
$o: ((r@xx@xy and r@xy@Qxz) = (r@Qxx@xz)) and Vz: $i — $o,y: $1 — $o: ((rQzQy and rQyQzx) = Vxx: §i: (zQ@xx) =
(y@xx))) thf(cTHM120I_1_pme, conjecture)

SEV159A5.p TPS problem THM181

Basic theorem about pairing.

a: $tType thf(a_type, type)

VXX: a,Xy: a: Xy = Xy thf(cTHM181_pme, conjecture)

SEV160A5.p TPS problem THM186

Basic theorem about pairing.

a: $tType thf(a_type, type)

Y a thf(y, type)

T a thf(z, type)

(Axg: a — a — a: (xgQ@QzQy)) = (Axg: a — a — a: (xgQzQy)) thf(cTHM186_pme, conjecture)

SEV161A5.p TPS problem THM183

Basic theorem about pairing.

a: $tType thf(a_type, type)

Vxr: a — a — $o,xx: a,xy: a: ((xr@xxQ@xy) <= (xr@xx@xy)) thf(cTHM183_pme, conjecture)

SEV162A5.p TPS problem THM184

Theorem about representing relations in terms of ordered pairs.

a: $tType thf(a_type, type)

Vxr: a — a — $o0: (Vxx: a,xy: a: (xr@xx@xy) <= Vxp: (a — a — a) — a: (xr@(xp@Axx: a,xy: a: xx)Q(xp@Axx: a,Xy: a: Xy

SEV163A5.p TPS problem THM187

Basic theorem about pairing.

a: $tType thf(a_type, type)

Vxp: (@ — a — a) — a: (xp = (Axg: @ — a — a: (xgQ(xp@QAxx: a,Xy: a: Xx)Q(xpQ@QAxx: a,Xy: a: Xy))) = (Axg:a —
a — a: (xgQ(xp@Axx: a,xy: a: xx)Q(xp@Axx: a,Xy: a: Xy))) = Xp) thf(cTHM187_pme, conjecture)

SEV164A5.p TPS problem THM185

Basic theorem about representing relations in terms of ordered pairs.

a: $tType thf(a_type, type)

Vxr:a — a — $o: (Ixx: a, xy: a: (xr@xxQxy) <= Ixp: (¢ — a — a) — a: (xrQ(xpQ@Axx: a,xy: a: xx)Q(xp@Axx: a,Xy: a: Xy

SEV165A5.p TPS problem EXISTS-CART-SET-PROD
JcROSS: ($i — $0) — ($i — $0) — (($1 — $i — $i) — $i) — $o: Va: $i — $o,b: $i — $o,xa: $i, xb: $i: ((cROSSQa@b@Ng: $i —
$i — 8i: (g@xa@xb)) <= (a@xa and bQxb)) thf(cEXISTS_CART_SET_PROD _pme, conjecture)

SEV166A5.p TPS problem THM182

Basic theorem about pairing.

a: $tType thf(a_type, type)

Vxx: a,xy: a,xu: a,xv: a: (Axg: @ — a — a: (xg@xxQxy)) = (Axg: ¢ — a — a: (xg@xuQxv)) <— (xx =
xu and xy = xv)) thf(¢cTHM182_pme, conjecture)

SEV167A5.p TPS problem THM189

Basic theorem about pairing.

a: $tType thf(a_type, type)

Vxria —a—a— a— $o: (Vxp: (a = a—a) — a,xq: (a — a — a) — a: ((xr@Q(xpQAxx: a,xy: a: xx)Q(xpQAxx: a,Xy: a: Xy
Xp = Xq) = VXX1:a,Xyp: 6,XX2! G, Xy a: ((xr@xx; Qxy; Qxxo@xy,) = (xx1 = xx2 and xy; = Xy,))) thf(cTHM189_pm

SEV168A5.p TPS problem from PAIRS-THMS

a: $tType thf(a_type, type)

¢ (a—a—a)—a thf(q, type)

p:(a—a—a)—a thf(p, type)

(¢ = (Mxg: a — a — a: (xg@Q(g@Axx: a,xy: a: xx)Q(gQ@Axx: a,xy: a: xy))) and p = (Axg: a — a — a: (xg@(q@Axx: a,Xy: a: XX
p=q thf(cTHM188_PARTIAL _pme, conjecture)

SEV169A5.p TPS problem from PAIRS-THMS

a: $tType thf(a_type, type)

Vxp: (a — a — a) — a,xq: (a = a — a) — a: ((xp = (Axg: ¢ — a — a: (xgQ@Q(xp@Axx: a,xy: a: Xx)Q(xp@Axx: a,Xy: a: Xy)))
(Axg: a — a — a: (xgQ(xq@Axx: a,xy: a: xx)Q(xq@Axx: a,xy: a: xy))) and (xp@QAxx: a,xy: a: xx) = (xq@QAxx: a,Xy: a: XX) a
(xq@Axx: a,xy: a: Xy)) = Xp = Xq) thf(cTHM188_pme, conjecture)

SEV170A5.p TPS problem from PAIRS-THMS
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a: $tType thf(a_type, type)

Vxr: a — a — a — a — $o: (Vxp: (¢ - a — a) — a,xq¢ (6 - a — a) — a ((xp = (Axg: a — a —

a: (xgQ@Q(xpQ@QAxx: a, xy: a: xx)Q(xp@Axx: a,xy: a: xy))) and xq = (Axg: ¢ — a — a: (xgQ@(xq@Axx: a, xy: a: xx)Q(xq@Axx: a,
Xp =Xq) <= VXX1:G,Xy1: @, XX2: @, Xyy: a: ((xrQ@xx; Qxy, Qxx2@xy,) = (xx1 = xx2 and xy; = Xy,))) thf(cTHM190_p

SEV171A5.p TPS problem from PAIRS-FUNS-THMS

a: $tType thf(a_type, type)

df:a— (a —a—a) — a (Vxx: a,xy: a: ((f@xx) = (fQxy) = xx=xy) and Va: a: Jy: a,2: a: (fQzx) = (Ag: a —
a — a: (gQzQy))) thf(cTHM33_pme, conjecture)

SEV172A5.p TPS problem from SETPAIRS-THMS

b: $tType thf(b_type, type)

cZ: b — %o thf(cZ, type)

cR: b — $o thf(cR, type)

¢S:b— %o  thf(cS, type)

Vxx: (b — b —b) — b: (Fz: b,y: b: ((cRQz or ¢SQzx) and (cRQy or ¢SQy) and xx = (Ag: b — b — b: (¢QzQy))) =

Jz: b, y: b: ((cCRQx or ¢ZQ@Qz) and (cRQy or ¢ZQy) and xx = (Ag: b — b — b: (¢QzQy)))) thf(cTHM32A pme, conjecture)

SEV173A5.p TPS problem from SETPAIRS-THMS

b: $tType thf(b_type, type)

cZ: b — $o thf(cZ, type)

cR: b — %o thf(cR, type)

cS: b — %o thf(cS, type)

Vxx: (b— b —b) — b: (Fx: b,y: b: ((cCRQz or ¢SQzx) and (cRQy or ¢cSQy) and xx = (A\g: b — b — b: (¢QzQy))) <=

Jz: b, y: b: ((cRQzx or ¢Z@z) and (cRQy or ¢ZQy) and xx = (Ag: b — b — b: (¢QzQy)))) thf(cTHM32_pme, conjecture)

SEV174A5.p TPS problem from SETS-OF-SETS

a: $tType thf(a_type, type)

cP: (¢ — $0) — $o thf(cP, type)

(Vxp: a — $o: ((cPQ@Qxp) = Ixz: a: (xp@xz)) and Vxx: a,xp: a — $0,xq: a — $o: ((cP@xp and cP@Qxq and xp@xx and xq@x
xp = xq)) = 3Is: a — $o: (Vxa: a — $o: ((cP@xa) = Ixx: a: (xa@xx)) and Vxx: a: ((s@xx) <= Fsp: a —

$o0: (cP@sp and sp@xx)) and Vxb: a — $0,xc: a — $0: ((cP@xb and cP@xc and Ixx: a: (xb@xx and xc@Qxx)) =

xb = xc)) thf(cTHMb555_pme, conjecture)

SEV175A5.p TPS problem THM144A

A lemma for the Injective Cantor Theorem X5309.

Vxh: (1 — $o) — $i: Ixt: $i — $o: (- xt@(xh@xt) and (xh@Axz: $i: Ixtg: $i — $o: (~xte@Q(xh@xtg) and xz =
(xh@xtp))) = (xh@xt)) thf(cTHM144A _pme, conjecture)

SEV176A5.p TPS problem THM25

Quine’s modification of Russell’s paradox.

cR: $i — $i — $o thf(cR, type)

= Jy: $i: Va: $i: ((cR@QxQy) <= —3z: $i: (CRQxQ@z and cRQzQx)) thf(cTHMas5, conjecture)

SEV177A5.p TPS problem THM144

A lemma for the Injective Cantor Theorem X5309.

Vxh: (3i — $0) — $i,xd: $i — $o: (xd = (Axz: $i: Ixt: $i — $o: (—xt@(xh@xt) and xz = (xh@xt))) =
(xd@(xh@xd))) thf(cTHM144_pme, conjecture)

SEV179A5.p TPS problem from CANTOR-THMS

c¢D_FOR_X5309: (($1 — $0) — $i) — $i — o thf(cD_-FOR_X5309_type, type)

c¢D_FOR X5309 = (Axh: ($1 — $0) — i, xz: $i: Ixt: §i — $o: (- xt@(xh@xt) and xz = (xh@xt))) thf(cD_FOR_X5309_def,
Vxh: ($1 — $0) — $i: (cD_FOR_X5300@xh@(xh@(cD_FOR _X35309@xh))) thf(cTHM144C _pme, conjecture)

SEV180A5.p TPS problem from CANTOR-THMS

cF:8i — %o thi(cF, type)

cQ: (%1 — $0) — %o thf(cQ, type)

cJ: (8i — $o) — $i thf(cJ, type)

cG: $i — $i — $o thf(cG, type)

-¢QQ@(cGQ(cJAcF)) or cQ@QcF thf(cCANTOR_PROBLEM, conjecture)

SEV181A5.p TPS problem from CANTOR-THMS

¢D_FOR X5309: (($1 — $0) — $i) — $i — $o thf(cD_FOR_X5309_type, type)

c¢D_FOR X5309 = (Axh: ($1 — $0) — 8$i, xz: $i: Ixt: §i — Fo: (-xt@(xh@xt) and xz = (xh@xt))) thf(cD_FOR_X5309_def,
Vxh: ($i — $o) — $i: (Vxp: $1 — $o,xq: $i — $o: ((xh@xp) = (xh@xq) = xp =xq) = - cD_FOR_X5309@xh@Q(xh@(cD_FOR
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SEV182A5.p TPS problem from CANTOR-THMS

Vs: i — $o: = 3z: $i — $o: (Vxx: $i: ((2@xx) = (s@xx)) and Ixs: (i — o) — $i: (Vxx: $i — $o: (Vxxo: $i: ((xx@Qxx¢) =
(s@xxp)) = (2Q(xs@xx))) and Vxy: $i: ((2@xy) = Ixyy: $i — $o: (Axx: i — $o: (Vxxo: $i: ((xx@xx¢) =
(s@xx¢)) and xy = (xs@xx))) = (Axx: $1 — $o, xy: $i — $o: xx = xyQxy,)))) thf(cTHM110_pme, conjecture)

SEV185A5.p TPS problem THM564

b: $tType thf(b_type, type)

Vp: (b — $0) — b — $o,s: (b — $0) — $o: (Vxx: b — $o: ((s@xx) = Va:b — $o,xy: b: ((Vxxo: b: ((x@xxg) =
(xx@xxp)) and pQzQ@xy) = (xx@xy))) = Vz: b — So,xy: b: ((Vxx: b: ((z@xx) = Vso: b — $o: ((sQsg) =
(s0@xx))) and p@QxQ@Qxy) = Vso: b — $o: ((sQsg) = (s0@xy)))) thf(cTHMb564_pme, conjecture)

SEV186A5.p TPS problem THM565

b: $tType thi(b_type, type)

Vp: (b — $0) — (b — $0) — $o,s: (b — $0) — $o: (¥xx: b — $o: ((s@xx) = Va: b — $o,y: b
$o: ((Yxxo: b: ((z@xxp) = (xxQ@xx¢)) and pQxQy) = Vxxo: b: ((yQ@xxp) = (xxQ@xxp)))) = Va: b
$o,y: b — $o: ((Vxx: b: ((z@xx) = Vsp: b — $0: ((sQsg) = (s0@xx))) and pQzQy) = Vxx: b: ((yQ@xx)
Vsp: b — $o0: ((s@Qsg) = (s0@xx))))) thf(cTHM565_pme, conjecture)

SEV187A5.p TPS problem from CLOS-SYS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

c: $tType thf(c_type, type)

Vs: (a — b — ¢ — $0) — $o: (Vxx: a — b — ¢ — $o: ((s@xx) = $true) = $true) thf(cCS3_ALL_THM_pme, conjecture)

SEV188A5.p TPS problem from CLOS-SYS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vs: (@ — b — $0) — $o: (Vxx: a — b — $o: ((s@xx) = $true) = $true) thf(cCS2_ALL_THM_pme, conjecture)

SEV189A5.p TPS problem from CLOS-SYS-THMS

b: $tType thf(b_type, type)

cQ: (b — $0) — $o thf(cQ, type)

cP: (b — $0) — %o thf(cP, type)

(Vs: (b — $0) — $o: (Vxx: b — $o: ((s@xx) = (cP@xx)) = (cPQ@QAxx: b: Vsg: b — $o: ((sQsg) =
(s0@xx)))) and Vs: (b — $0) — $o: (Vxx: b — $0: ((s@xx) = (cQ@xx)) = (cQQ@QIxx: b: Vsg: b — $0: ((sQsp) =
(s0@xx))))) = Vs: (b — $0) — $o: (Vxx: b — $o: ((s@xx) = (cP@xx and cQ@xx)) = (cPQAxx: b: Vsg: b —
$o: ((s@Qsp) = (s0@xx)) and cQ@Axx: b: Vsg: b — $0: ((s@Qsg) = (s0@xx)))) thf(cTHMb567_pme, conjecture)

SEV190A5.p TPS problem THMS580

The join (in the initial pairing algebra $) of x and x is x.

iS: $tType thf(iS_type, type)

co: 1S thf(c0_type, type)

c¢JOIN: iS — iS — iS — $o thf(cJOIN _type, type)

cP:iS — iS —iS thf(cP_type, type)

¢S_JOIN_CLOS: iS — (iS — iS — iS) — (iS — iS — iS — $0) — $o thf(cS_JOIN_CLOS _type, type)

¢S_JOIN_CLOS = (Azg: iS,p: iS — iS — iS, jOIN: iS — iS — iS — $o: (Vxx: iS: (JOIN@xxQz(@xx) and Vxy: iS: (JOINQz, Qs
(jJOINQ(p@xx@xu)@(p@xyQxv)Q(pQxzQxw))))) thf(cS_JOIN_CLOS_def, definition)

(Vxx: iS,xy: iS: (cPQ@Qxx@xy) # cg and Vxx: iS,xy: iS,xuw: iS,xv: iS: ((cP@xx@xu) = (cP@xyQxv) = (xx =

xy and xu = xv)) and Va: iS — $o: ((xQcy and Vxx: iS,xy: iS: ((z@Qxx and z@xy) = (z@Q(cP@Qxx@xy)))) =

Vxx: iS: (z@xx)) and ¢S_.JOIN_CLOS@Qcy@cP@cJOIN) = Vxx: iS: (cJOINQxx@xx@xx) thf(¢THM580_pme, conjecture)

SEV191A5.p TPS problem S-JOINFN-MONOTONE

The function used to define JOIN as a LFP is monotone.

a: $tType thf(a_type, type)

cPia—a—a thi(cP, type)

co: a thf(co, type)

Vr:ia — a — a — $o: ($true = $true) and Vr:a — a — a — $0,s: a — a — a — $o: (($true and $true and Vxa: a,xb: a, xc:
(s@xa@xb@xc))) = Vxa: a,xb: a,xc: a: (((xa = ¢g and xb = xc) or (xb = ¢¢ and xa = xc¢) or Ixx1: a,XX2: Q,Xy;: Q,XYq: @, X
(cP@xx3@xxy) and xb = (cP@xy,@xy,) and xc = (cPQxz;@xzy) and rQxx; Qxy, @xz; and rQxx,Qxy,Qxzy)) =

((xa = ¢ and xb = xc) or (xb = ¢y and xa = xc¢) or Ixxy: a,XXa: a,Xy;: @, XYq: G,X%1: ,Xz2: a: (xa = (cPQ@xx;Qxxy) and xb
(cP@xy,@xy,) and xc = (cP@xz;@xzy) and sQxx;Qxy,@xz; and s@xx,Qxy,Qxzs)))) thf(cS_.JOINFN_MONOTONE_p

SEV193A5.p TPS problem from S-THMS
cT: ($1 — $0) — $o thf(cT, type)

il
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Vs: ($i — $0) — $o: (Vxx: $i — $o: ((s@xx) = (cT@xx)) = (cT@Axx: $i: Isg: $i — $o: (sQsg and s9Q@xx))) =
Vu: $i — $o,v: $i — $o: ((cTQu and cTQv) = (cTQAxz: $i: (uQ@xz or v@xz))) thf(cTHM501_pme, conjecture)

SEV194A5.p TPS problem from S-THMS

a: $tType thf(a_type, type)

x:a thf(z, type)

co: a thf(co, type)

cP:a—a—a thf(cP, type)

Vr:a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢ and xb = xc) or (xb = ¢ and xa = xc) or Ixx;: a,XXa: @, Xy;
(cP@xx;@xxz) and xb = (cP@xy,@xy,) and xc = (cP@xz;@xz,) and r@xx; @xy, @xz; and rQxx,Qxy,Qxzy)) =
(r@xa@xb@xc))) = (rQcy@xQxz)) thf(cSINCL_LEM2_pme, conjecture)

SEV195A5.p TPS problem from S-THMS

a: $tType thf(a_type, type)

cP:a—a—a thf(cP, type)

cZ:a thf(cZ, type)

(Vxx: a,xy: a: (cPQxx@xy) # c¢Z and Vxx: a,xy: a,xuw: a,xv: a: ((cP@xx@xu) = (cP@Qxy@xv) = (xx =
xy and xu = xv)) and Va: ¢« — $o: ((xQcZ and Vxx: a,xy: a: ((x@Qxx and zQxy) = (x@Q(cP@Qxx@xy)))) =
Vxx: a: (2@xx))) = Vxx: a: (xx = ¢Z or Ixy: a,xz: a: xx = (cPQxyQxz)) thf(cS_LEM1D _pme, conjecture)

SEV196A5.p TPS problem from S-THMS

a: $tType thf(a_type, type)

Y a thf(y, type)

x:a thf(z, type)

cP:a—a—a thf(cP, type)

co: a thf(co, type)

Vr:a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢p and xb = xc) or (xb = ¢y and xa = xc) or Ixx;: a, XXa: @, Xy;
(cP@xx;@xxz) and xb = (cP@xy,@xy,) and xc = (cP@xz;@xz) and r@xx; @xy, @xz; and rQxx,Qxy,Qxz3)) =
(r@xa@xb@xc))) = (rQ(cPQxQcy)Q(cPQcyQy)Q(cPQzQy))) thf(cS_JOIN_LEM2_pme, conjecture)

SEV197A5.p TPS problem from S-THMS

iS: $tType thf(iS_type, type)

co: 1S thf(co, type)

cP:iS —iS —iS thf(cP, type)

(Vxx: iS,xy: iS: (cPQ@Qxx@xy) # c¢g and Vxx: iS,xy: iS,xu: iS,xv: iS: ((cP@xx@xu) = (cP@xyQxv) = (xx
xy and xu = xv)) and Va: iS — $o: ((xQcy and Vxx: iS,xy: iS: ((z@Qxx and z@xy) = (zQ(cP@Qxx@xy))))
Vxx: 1S (z@xx))) = (¥xx: iS,xy: iS,xu: iS,xv: iS: ((cP@xx@xu) = (cP@xyQxv) = (xx = xy and xu
xv)) and Vxx: iS, xy: iS: (cP@xx@xy) # ¢) thf(cS_ALGO02_pme, conjecture)

SEV198A5.p TPS problem from S-THMS

a: $tType thf(a_type, type)

co: a thf(co, type)

x:a thf(z, type)

cP:a—a—a thf(cP, type)

(Vxxo: a,xy: a,xu: a,xv: a: ((cP@xxo@xu) = (cP@xyQ@xv) = (xx9 = xy and xu = xv)) and Vxxq: a,xy: a: (cP@xxoQxy) #
) = (Vria — a — a — $o0: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢ and xb = xc) or (xb = ¢p and xa =

XC) or IXxX1: a,XXa: Q,Xyi: G,XYyo: A,X7Z1: ,XZg: a: (xa = (cP@xx;@xxy) and xb = (cPQxy,@xy,) and x¢ =
(cP@xz;Q@xz2) and r@Qxx;@xy,@xz; and r@xx2@xy,@Qxz5)) = (r@xa@xb@xc))) = (rQzQcyQcy)) = = =

o) thf(cS_INCL_LEMG6_pme, conjecture)

SEV199A5.p TPS problem from S-THMS

iS: $tType thf(iS_type, type)

x: i8S thi(x, type)

cP:iS — iS —iS thf(cP, type)

co: 1S thf(co, type)

(Vxxo: 1S, xy: iS: (cPQ@Qxxo@xy) # co and Vxxg: iS,xy: 1S, xu: iS, xv: iS: ((cP@xxo@xu) = (cP@xyQxv) = (xxo
xy and xu = xv)) and Va: iS — $o: ((xQcy and Vxxg: iS,xy: iS: ((xr@xx and z@xy) = (rQ(cPQxx(Q@xy))))
Vxxg: 1S: (2@xx¢))) = Vr: iS — iS — iS — $o: (($true and Vxa: iS,xb: iS,xc: iS: (((xa = ¢p and xb
xc) or (xb = ¢p and xa = xc) or Ixx;: iS,xx9: 1S, xyy: 1S, Xy iS,x7;1: 1S, x72: iS: (xa = (cP@xx;@xx3) and xb =
(cP@xy,@xy,) and x¢c = (cP@xz;@Q@xz) and r@xx; @xy, @xz; and rQ@xx,@xy,Qxz5)) = (r@xa@xb@xc))) =
(rQzQzQz)) thf(cS_INCL_LEM3_pme, conjecture)

SEV200A5.p TPS problem from S-THMS

4

4o
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a: $tType thf(a_type, type)

T a thf(x, type)

cZ: a thf(cZ, type)

cPra—a—a thf(cP, type)

(Vxxo: a,xy: a: (cPQxxg@xy) # ¢Z and Vxxg: a,xy: a,xu: a,xv: a: ((cPQxxp@xu) = (cP@xyQxv) = (xxo
xy and xu = xv)) and Vz: a — $0: ((#QcZ and Vxxg: a,xy: a: ((x@xx¢ and zQxy) = (xQ(cPQxxy@xy))))
Vxxo: a: (2@Qxxgp))) = Vr:a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢Z and xb = xc) or (xb =
cZ and xa = xc) or IxX1: a,XX9: G, Xyq: A, XYyq: A, XZ1: A, XZ2: a: (xa = (cP@xx;@xx5) and xb = (cP@xy,@xy,) and xc =
(cP@xz1@xz9) and rQxx; @xy, Q@xz; and rQxxQxy,Qxzs)) = (r@xa@xb@xc))) = (rQcZQzQxz)) thf(cS_LEM1C_pmse

R

SEV203A5.p TPS problem from S-THMS

iS: $tType thf(iS_type, type)

y: iS thf(y, type)

x: iS thf(z, type)

cP:iS —iS —iS thf(cP, type)

co: 1S thi(co, type)

(Vxxo: 1S, xyy: 1S: (cP@xxoQ@xy,) # co and Vxxg: iS,xy,: iS,xu: iS,xv: iS: ((cP@xxo@xu) = (cPQxy,Qxv) =
(xx0 = Xy and xu = xv)) and Vz: iS — $o: ((xQcy and Vxxg: iS, xy,: iS: ((z@xx¢ and zQ@xy,) = (zQ(cP@xx(Qxy,)))) =
Vxxg: 1S: (2@xx¢))) = Vr: iS — iS — iS — $o: (($true and Vxa: iS,xb: iS,xc: iS: (((xa = ¢p and xb =
xc) or (xb = ¢p and xa = xc¢) or Ixx;: iS,xx9: 1S, xyy: 1S, Xy 1S,x71: 1S, x72: iS: (xa = (cP@xx;@xx3) and xb =
(cP@xy,@xy,) and x¢c = (cP@Q@xz;Q@xz) and r@Qxx; @xy, @xz; and rQ@xx,@xy,Qxz3)) = (r@xa@Qxb@xc))) =
(r@(cPQcyQy)Q(cPQzQy)Q(cPQzQy))) thf(cS_INCL_LEM5_pme, conjecture)

SEV204A5.p TPS problem from S-THMS

iS: $tType thf(iS_type, type)

y: 1S thi(y, type)

x: iS thf(z, type)

cP:iS —iS — iS thf(cP, type)

co: 1S thf(co, type)

(Vxxo: 1S, xyy: 1S: (cP@xxoQ@xy,) # ¢ and Vxxg: 1S, xy,: iS,xu: iS,xv: iS: ((cP@xxo@xu) = (cPQxy,Qxv) =
(xx0 = xyy and xu = xv)) and Vz: iS — $o: ((xQcp and Vxxg: iS, xy,: iS: ((z@xx¢ and zQxy,) = (zQ(cPQxx(Qxy,)))) =
Vxxo: 1S: (2@xxp))) = Vr: iS — iS — iS — $o: (($true and Vxa: iS,xb: iS,xc: iS: (((xa = ¢¢ and xb =
xc) or (xb = ¢p and xa = xc) or Ixxy: iS,xxg: 1S,Xy;: 1S, Xy,: 1S, x71: 1S, x29: iS: (xa = (cPQxx;@xx3) and xb =
(cP@xy,@xy,) and xc = (cP@xz;@Q@xz;) and r@xx; Qxy, @xz; and r@xx,Qxy,@xz)) = (r@xa@xb@xc))) =
(r@Q(cPQzQcy)Q(cPQrQy)Q(cPQzQy))) thf(cS_INCL_LEM4 _pme, conjecture)

SEV205A5.p TPS problem from S-THMS

b: $tType thf(b_type, type)

iS: $tType thf(iS_type, type)

cPo:b—b—b thf(cPs, type)

cP:iS —iS —iS thf(cP, type)

Co2: b thf(co2, type)

co: 1S thf(co, type)

(Vxx: iS,xy: iS: (cPQ@Qxx@xy) # cg and Vxx: iS,xy: iS,xu: iS,xv: iS: ((cP@xx@Qxu) = (cP@xyQxv) = (xx =

xy and xu = xv)) and Va: iS — $o: ((zQcp and Vxx: iS,xy: iS: ((z@xx and z@xy) = (z@(cPQ@xxQxy)))) =

Vxx: iS: (z@xx)) and Vxx: b, xy: b, xu: b,xv: b: ((cP2@xx@xu) = (cP2@xy@xv) = (xx = xy and xu = xv)) and Vxx: b,xy: b:
co2) = Ixf:iS — b: ((xfQcp) = cp2 and Vxx: 1S, xy: iS: (xfQ(cP@xx@xy)) = (cP2@Q(xf@xx)Q@(xf@xy)) and Vxg: iS —

b: (((xgQcp) = cp2 and Vxx: iS,xy: iS: (xg@(cP@xx@xy)) = (cP2@(xg@xx)@Q(xg@xy))) = xf = xg)) thf(¢cTHM_S_INIT

SEV206A5.p TPS problem from S-THMS

iS: $tType thf(iS_type, type)

y: 1S thf(y, type)

z: 1S thi(z, type)

cP:iS —iS —iS thf(cP, type)

x: iS thf(z, type)

co: 1S thf(co, type)

(Vxxo: 1S, xyo: iS: (cP@xx¢@xy,) # co and Vxxo: iS,xyq: iS,xu: iS,xv: iS: ((cP@xxp@xu) = (cP@Qxy,@xv) =
(xx0 = xyy and xu = xv)) and Vz: iS — $o: ((xQcy and Vxxg: iS, xy,: iS: ((z@xx¢ and zQ@xy,) = (xQ(cPQxxc@Qxy,)))) =
Vxxg: 1S: (z@xxp))) = (Vr: iS — iS — iS — $o: (($true and Vxa: iS,xb: iS,xc: iS: (((xa = ¢p and xb =
xc) or (xb = ¢p and xa = xc) or Ixx;: iS,xxg: 1S, xy;: 1S, Xy 1S,x7;1: iS,x292: iS: (xa = (cP@xx;@Qxx3) and xb =
(cP@xy,@xy,) and xc = (cP@xz;@xz) and r@Qxx; @xy, @xz; and r@xx,Q@xy,Qxz3)) = (r@xa@xb@xc))) =
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(r@z@QyQy)) = Vr:iS — iS — iS — $o: (($true and V¥xa: iS,xb: iS,xc: iS: (((xa = ¢p and xb = xc) or (xb =
¢o and xa = xc) or Ixxy: IS, xxa: 1S, Xy, : 1S, Xy4: 1S, x21: 1S, X22: iS: (xa = (cP@xx;@xx5) and xb = (cPQxy,@xy,) and xc =
(cP@xz;@xz2) and r@Qxx; @xy; @xz; and r@xx,@xy,Qxz3)) = (r@xa@xb@xc))) = (rQ(cPQzQz)Q(cPQzQy)Q(cP@zQy)

SEV207A5.p TPS problem from S-THMS

iS: $tType thf(iS_type, type)

z: 1S thf(z, type)

y: 1S thi(y, type)

cP:iS —iS —iS thf(cP, type)

x: 1S thf(z, type)

co: 1S thf(co, type)

(Vxxo: 1S, xyg: iS: (cP@xxo@xy,) # ¢ and Vxxg: 1S, xyy: iS,xu: iS,xv: iS: ((cP@xxo@xu) = (cPQxy,Qxv) =

(xx0 = Xy and xu = xv)) and Vz: iS — $o: ((xQcy and Vxxg: iS, xy,: iS: ((z@xx¢ and zQxy,) = (2Q(cPQxxQxy,)))) =
Vxxo: iS: (2@xxp))) = (¥r: 1S — iS — iS — $o: (($true and Vxa: iS,xb: iS,xc: iS: (((xa = c¢p and xb =

xc) or (xb = ¢p and xa = xc) or Ixx;: iS,xxg: iS,xy;: 1S, Xy, iS,x7;: iS,x292: iS: (xa = (cPQ@xx;@xx3) and xb =
(cP@xy,@xy,) and x¢c = (cPQxz;@xzs) and r@xx; @xy,@xz; and rQxx,@xy,Qxzy)) = (r@xa@xb@xc))) =
(r@zQyQy)) = Vr:iS — iS — iS — $o: (($true and Vxa: iS,xb: iS,xc: iS: (((xa = ¢p and xb = xc) or (xb =

¢p and xa = xc) or Ixxy: iS,xxa: 1S, Xy, : 1S, Xy4: 1S, x21: 1S, X72: 1S: (xa = (cP@xx;@xx3) and xb = (cPQ@xy,@xy,) and xc =
(cP@xz;Q@xz) and r@xx; @xy, @xz; and r@xx,Q@xy,Qxz3)) = (r@xa@xb@xc))) = (rQ(cPQzrQz)Q(cPQyQz)Q(cPQyQz)

SEV208A5.p TPS problem from S-THMS

a: $tType thf(a_type, type)

zia thf(z, type)

Y a thf(y, type)

cP:a—a—a thf(cP, type)

w: a thf(w, type)

x:a thf(x, type)

co: a thf(co, type)

(Vr: a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢y and xb = xc) or (xb = ¢ and xa = xc) or Ixx;: a, XXa: @, Xy
(cP@xx@xxs) and xb = (cP@xy,@xy,) and x¢ = (cPQ@xz Qxzs) and r@xx; @xy,@xz; and rQxx,Q@xy,Q@xzy)) =
(r@xa@xb@xc))) = (r@QzQyQy)) and Vr: a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢g and xb =

xc) or (xb = ¢p and xa = xc) or IxxX1: a,XXa: G,Xy;: Q,XYo: Q,XZ1: a,XZy: a: (xa = (cP@xx;@xx3) and xb =
(cP@xy,@xy,) and x¢c = (cPQxz;@xzs) and r@xx; @xy,@xz; and rQxx,@xy,Qxzy)) = (r@xa@xb@xc))) =
(rQw@zQz))) = Vr:a — a — a — $%o0: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢g and xb = xc) or (xb =

¢o and xa = X¢) or IxX1: a,XXa: @,Xyq: @, XYq! A,XZ1: G, X%2: a: (xa = (cPQxx;@Qxx5) and xb = (cPQ@xy,@xy,) and xc =
(cP@xz;@xz) and r@Qxx; @xy, @xz; and r@xx,Q@xy,Qxz3)) = (r@xa@xb@xc))) = (rQ(cPQzrQuw)Q(cPQyQz)Q(cPQyQz

SEV209A5.p TPS problem from S-THMS

a: $tType thf(a_type, type)

cPra—a—a thf(cP, type)

co: a thf(co, type)

(Axa: a,xb: a,xc: a: Vr: a — a — a — $o: (($true and Vxag: a,xbg: a,xco: a: (((xag = ¢p and xby = xcg) or (xbg =

¢o and xag = XCp) Or IXX1: @, XXa: @, Xy1: G, XYq! G, XZ1: G, Xz a: (xag = (cPQ@xx;@xx5) and xbg = (cPQ@xy,@xy,) and xcy =
(cP@xz;@xz) and r@xx; @xy, @xz; and r@xx,Qxy,Qxz3)) = (r@xag@xby@xcy))) = (r@xa@xb@xc))) =

(Axx: a,xy: a,xz: a: ((xx = ¢y and xy = xz) or (xy = ¢ and XX = xz) or IXX]: @, XX2: A, XY1: A, XYq: G, X7Z1: @, XZ2: a: (XX =
(cP@xx;@xxs) and xy = (cPQxy,@xy,) and xz = (cPQxz;@xzs) and Vr: a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (
¢p and xb = xc) or (xb = ¢ and xa = xc) or IxX10: @, XX20: @, XY10: G XYaq: &, X210 @, XZgo: @: (xa = (cPQxx10@xx90) and xb
(cP@xy,,@xy,) and xc = (cPQ@xz10@xz20) and rQxx10Q@xy,,@xz19 and r@xx9@xy,,Qxzs)) = (r@xa@xb@xc))) =
(r@xx;@xy,@xz;)) and Vr: a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢p and xb = xc) or (xb =

¢p and xa = x¢) or IxX10: 4, XX20: @, XY @, XYoo @y XZ10: G, XZ20: @: (xa = (cPQxx19@xx90) and xb = (cP@xy;,Qxy,,) and x
(cP@xz10Q@xz90) and rQxx10@xy,,@xz19 and r@xxe@xy,,Qxzs)) = (r@xa@xb@xc))) = (rQxxyQxy,0@xzy))))) thi(c

SEV210A5.p TPS problem from S-THMS
a: $tType thf(a_type, type)

v a thf(v, type)

ua thf(u, type)

cPra—a—a thf(cP, type)

Y a thf(y, type)

x:a thf(z, type)

cZ: a thf(cZ, type)
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(Vxxo: a,xyo: a: (cP@xxo@Qxy,) # cZ and Vxx¢: a,Xyg: a,Xup: a,xvg: a: ((cP@xxo@xug) = (cP@Qxy,Qxvg) =

(xx0 = xyy and xug = xvg)) and Vz: a — $o: ((zQcZ and Vxx¢: a,xyy: a: ((xrQ@xxo and z@xy,) = (zQ(cPQ@xxo@Qxy,)))) =
Vxxo: a: (2Q@xx0))) = (Vr:a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢Z and xb = xc) or (xb =

cZ and xa = xc) or Ixx1: a,XXa: 4, Xy,: @, Xyq: Q,XZ1: A, XZg: a: (xa = (cP@xx;@xxs) and xb = (cPQxy, @xy,) and xc =
(cP@xz;Q@xz2) and r@Qxx; @xy,@xz; and rQxx,@xy,@Qxz5)) = (r@xa@xb@xc))) = (rQrQuQu)) = (Vr:a —

a — a — $0: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢Z and xb = xc) or (xb = ¢Z and xa = x¢) or IxX1: a,XXs: a,Xy;: A, Xy
(cP@xx;@xxz) and xb = (cP@xy,@xy,) and xc = (cPQ@xz;@xz) and r@xx; @xy, @xz; and rQxx,Qxy,Qxzs)) =
(r@xa@xb@xc))) = (rQy@QvQuv)) = Vr:a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢Z and xb =

xc) or (xb = c¢Z and xa = xc) or Ixx1: a,XXa: G,Xy;: Q,XYq: G,XZ1: a,Xz2: a: (xa = (cPQ@xx;@xxy) and xb =
(cP@xy,@xy,) and xc = (cP@xz;@xz;) and r@xx; Qxy, @xz; and r@xx,Qxy,@xz5)) = (r@xa@xb@xc))) =
(r@(cPQz@Qy)Q(cPQuQuv)Q(cPQuQuv))))) thf(cS_LEM1E_pme, conjecture)

SEV211A5.p TPS problem from S-THMS

a: $tType thf(a_type, type)

Y a thf(y, type)

cP:a—a—a thf(cP, type)

cZ: a thf(cZ, type)

x:a thf(z, type)

zia thf(z, type)

(Vxxo: a,xyq: a: (cPQxxo@xy,) # cZ and Vxxo: a,Xyy: a,xu: a,xv: a: ((cP@xxo@xu) = (cPQ@xy,Qxv) = (xx¢ =
Xy, and xu = xv)) and Va: a — $o: ((xQcZ and ¥xxg: a,xyy: a: ((xQ@Qxxg and 2Q@Qxy,) = (2Q@Q(cPQxx0@Qxy,)))) =
Vxxo: a: (@xx¢))) = (¥r:a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢Z and xb = xc) or (xb =

cZ and xa = xc) or IxX1: a,XXa: G, Xyq: A, XYq: G, XZ1: @, XZ2: a: (xa = (cP@xx; @xx5) and xb = (cP@xy,Qxy,) and xc =
(cP@xz;Q@xzs) and r@xx; @xy,@xz; and rQxxs@xy,@Qxz5)) = (r@xa@xb@xc))) = (rQ(cPQrQy)@zQz)) =
Ixu: a,xv: a: (z = (cP@xu@xv) and ¥r: a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢Z and xb =
xc) or (xb = c¢Z and xa = xc) or Ixx1: a,XX3: G,Xy;: Q,XYo: G,XZ1: a,Xz2: a: (xa = (cP@xx;@xxy) and xb =
(cP@xy,@xy,) and xc = (cP@xz;@xz) and r@Qxx; @xy, @xz; and r@xx,Q@xy,Qxz3)) = (r@xa@xb@xc))) =
(rQr@xu@xu)) and Vr: a — a — a — $o: (($true and Vxa: a,xb: a,xc: a: (((xa = ¢Z and xb = xc) or (xb =
cZ and xa = xc) or IxX1: a,XXa: G, Xy,: Q,XYq: Q,XZ1: A, XZg: a: (xa = (cP@xx;@xxs) and xb = (cPQxy; @xy,) and xc =
(cP@xz;Q@xz5) and rQxx;@xy, @xz; and r@xx,Q@xy,@x7zs)) = (r@xa@xb@xc))) = (rQyQxvQxv)))) thf(cS_LEM1F p

SEV212A5.p TPS problem from S-THMS

iS: $tType thf(iS_type, type)

cP:iS —iS —iS thf(cP, type)

co: 1S thi(co, type)

(Vxx: iS,xy: iS: (cP@xx@xy) # co and Vxx: iS,xy: iS,xu: iS,xv: iS: ((cP@xx@xu) = (cP@Qxy@Qxv) = (
xy and xu = xv)) and Vz: iS — $0: ((2Qcy and Vxx: iS,xy: iS: ((zQ@xx and z@xy) = (2Q@Q(cPQxx@xy)))
Vxx: 1S: (2@xx))) = Vxx: iS,xy: iS,xu: iS, xv: iS: ((Vr: iS — iS — 1S — $o: (($true and Vxa: iS, xb: iS, xc: iS: (((xa
¢p and xb = xc) or (xb = ¢ and xa = xc) or Ixx;: iS, xxa2: IS, Xy;: 1S, Xyq: 1S, x71: 1S, x29: iS: (xa = (cPQxx;@xx2) and xb =
(cP@xy,@xy,) and x¢c = (cP@xz;Q@xz) and rQxx; @xy, @xz; and rQ@xx,@xy,Qxz5)) = (r@xa@xb@xc))) =
(r@xx@xy@xy)) and Vr: iS — iS — iS — $o: (($true and Vxa: iS, xb: iS, xc: iS: (((xa = ¢p and xb = xc) or (xb =

¢o and xa = xc) or Ixxy: IS, xx9: 1S, xy; : 1S, Xy, 1S, x21: 1S, x22: iS: (xa = (cP@xx;@xx5) and xb = (cP@xy,@xy,) and xc =
(cP@xz;@xz9) and rQxx; @xy,@xz; and rQxxs@Qxy,@xzs)) = (r@xa@xb@xc))) = (r@xu@xvQ@xv))) = Vr:iS —

iS — iS — $o: (($true and Vxa: iS, xb: 1S, xc: iS: (((xa = ¢ and xb = xc) or (xb = ¢¢ and xa = xc) or Ixx;: IS, xxa: IS, xy;: 1S
(cP@xx1@xxs) and xb = (cP@xy,@xy,) and x¢ = (cPQ@xzQxzs) and rQ@xx; @xy,@xz; and rQxx,Qxy,@xzy)) =
(r@xa@xb@xc))) = (rQ(cP@xx@xu)@Q(cPQxy@Qxv)Q(cPQxy@Qxv)))) thf(cS_LEM2_pme, conjecture)

SEV214A5.p TPS problem from S-T-THMS

iS: $tType thf(iS_type, type)

co: 1S thf(co, type)

cP:iS —iS —iS thf(cP, type)

(Vxx: iS,xy: iS: (cPQ@Qxx@xy) # c¢g and Vxx: iS,xy: iS,xu: iS,xv: iS: ((cP@xx@xu) = (cP@xyQxv) = (xx
xy and xu = xv)) and Va: iS — $o: ((xQcy and Vxx: iS,xy: iS: ((z@Qxx and z@xy) = (zQ(cP@Qxx@xy))))
Vxx: 1S: (2@xx))) = ((Axx: iS: (xx = ¢p or Ixy: iS: ¢ = (cP@xxQxy))) = (Axx: iS,xy: iS: xx = xyQcg) and (Axy: i
¢o or Ixx: iS: ¢g = (cP@xxQ@xy))) = (Axx: iS,xy: iS: xx = xyQcy)) thf(cS_T_LR_LEM2_pme, conjecture)

Al

D (xy =

SEV218A5.p TPS problem from CHOICE-COVER-THMS
a: $tType thf(a_type, type)
cQ:a—a— %o thf(cQ, type)



25

Ixf: a — a — %o Vxxi a: (Fxz: a: (xf@xxQxz) and Vxxo: a: ((xfQxx@Qxxg) = Vxy: a: ((xf@xxQxy) <=
(cQ@xxp@xy))) and xf@xxQ@xx) = (Vxx: a: (cQ@xx@xx) and Vxx: a,xy: a: ((cQ@xx@xy) = (cQ@xyQxx)) and Vxx: a,xy:
(cQ@xx@xz))) thf(cTHMb559A _pme, conjecture)

SEV220A5.p TPS problem X5205

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

fib—a thf(f, type)

w: (b — $0) — $o thf(w, type)

Vxx: a: (Ixt: b (Vs: b — $o: ((wQ@s) = (s@xt)) and xx = (f@xt)) = Vs: a — $o: (Ixt: b — $o: (wQ@xt and s =
(Axz: a: Ixto: b: (xt@xty and xz = (fQxtp)))) = (s@xx))) thf(cX5205_pme, conjecture)

SEV221A5.p TPS problem THM61

a: $tType thf(a_type, type)

cZ: a — $o thf(cZ, type)

cW: (a — $0) — $o  thi(cW, type)

Vxx: a: ((Is: a — $o: (cW@s and s@xx) and cZ@xx) <= 3Is: a — %o (Ixt: a — $o: (cW@xt and s =
(Axxq: a: (cZ@xxg and xtQ@xxp))) and s@xx)) thf(cTHM61_pme, conjecture)

SEV222A5.p TPS problem THM60

a: $tType thf(a_type, type)

cZ:a — $o thf(cZ, type)

cW: (a — $0) — $o  thi(cW, type)

Vxx: a: ((Vs: a — $o: ((cW@s) = (sQ@xx)) or ¢Z@xx) <= Vs: a — $o: (3xt: ¢ — $o: (cWQxt and s =
(Axz: a: (cZ@xz or xt@xz))) = (sQ@xx))) thf(¢cTHM60_pme, conjecture)

SEV223A5.p TPS problem X5204

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

fib—a thi(f, type)

w: (b — $0) — %o thf(w, type)

(Axz: a: Ixt: b: (s: b — $o: (w@s and s@xt) and xz = (fQxt))) = (Axx: a: s: a — $o: (Ixt: b — $o: (w@xt and s =
(Axz: a: Ixto: b: (xt@xty and xz = (fQ@xtp)))) and s@xx)) thf(cX5204_pme, conjecture)

SEV224A5.p TPS problem from FUNS-AND-SETS-OF-SETS-THMS

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

Vxa: b — a — $o,xy: a,xr: b — $o: (xr = (Axj: b: (xa@xj@xy)) = Ixp: (b — $0) — (b — $0) — $o: Vxs: b —

$o: (Vs: a — $o: (Ixt: b: (xs@xt and s = (xa@xt)) = (s@Qxy)) <= (xp@xrQxs))) thf(cTHM142_1_pme, conjecture)

SEV225A5.p TPS problem from REALS-THMS

r: $tType thf(r_type, type)

co: T thf(c0_type, type)

less:r — 1 — $o thf(less_type, type)

cIRREFLEXIVE LAW: $0  thf(cIRREFLEXIVE_LAW _type, type)

cIRREFLEXIVE_LAW = (Vxx: r: = less@xx@xx) thf(cIRREFLEXIVE_LAW _def, definition)
cIRREFLEXIVE_LAW = Vxx: r: =less@Qxx@Qcy and xx = ¢ thf(cPARNAS_FIG3_A, conjecture)

SEV226A5.p TPS problem from REALS-THMS

cless_: $i — $i — $o thf(c_less_, type)

b: $i thi(b, type)

a: $i thf(a, type)

vxf: $i — $i,xo: $i: ((Wa: $i — $o: ((IxL: $i: (a@xl) and Ixu: $i: Vxx: $i: ((a@xx) = (cless_@xx@xu or xx =

xu))) = I $i: (Vxx: $i: ((@@xx) = (cless_.@xx@xlor xx = x1)) and Vxy: $i: (Vxx: $i: ((e@xx) =
(cless_@xx@xy or xx = xy)) = (cless_@xl@xy or xl = xy)))) and Vxx: $i: ((c_less_Qxo@Q(xf@xx)) = Ixt: $i: (c_less_Qxt@x
(cless_Quxp@(xf@xs))))) and Vxx: $i: ((c_less_@Q(xfQxx)Qxg) = Ixt: $i: (cless_ @xx@xt and Vxs: $i: ((c_less_Qxs@xt and c_le
(c_less_@(xf@xs)Qzg)))) and Vxx: $i, xy: $i,xz: $i: ((c_less_ Qxx@xy and c_less QxyQxz) = (cless @xx@xz)) and Vxx: $i: =«
xy) and c_less_-@a@b and c_less_Q(xfQa)@Qx( and c_less_ Qzy@Q(xf@b)) = Ixx: $i: (c_less-Qa@xx and c_less Qxx@b and —c_le

SEV227A5.p TPS problem X5200

a: $tType thf(a_type, type)

y: a — $o thf(y, type)

x:a— %o thf(z, type)

(Axz: a: (x@xz or y@Qxz)) = (Axx¢: a: Is: a — $o: ((s =z or s = y) and s@xx)) thf(cX5200_pme, conjecture)
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SEV228A5.p TPS problem THM91A

a: $tType thf(a_type, type)

cS: a — $o thf(cS, type)

Vxx: a: ((¢SQxx) = Js11: a — $o: (Vxxo: a: ((s11@xx0) = (cS@Qxxg)) and s1;@xx)) thf(cTHM91A pme, conjecture)

SEV229A5.p TPS problem X5209

a: $tType thf(a_type, type)

cE:a — $o thf(cE, type)

cD:a — $o  thi(cD, type)

(Ar:a — $o: Vxx: a: ((r@xx) = (cD@xx and cEQxx))) = (Axx: a — $o: (Vxxo: a: ((xx@xx¢) = (cD@xx¢)) and Vxx¢: a: ((x
(cE@xxg)))) thf(cX5209_pme, conjecture)

SEV230A5.p TPS problem THMS&8

a: $tType thf(a_type, type)

Yu: a — $o,v: a — $o: (Vxx: a: ((v@xx) = (v@xx)) = Vxx: (@ — $0) — $o: (Vxxp: @ — $o0: ((xx@xxp) =

Vxx1: a: ((xx0@xx1) = (u@xx71))) = Vxxo: a — $o: ((xx@xxg) = Vxx1: a: ((xx0@xx1) = (v@xx1))))) thf(cTHMS88_pr

SEV231A5.p TPS problem X5201

a: $tType thf(a_type, type)

y: a — $o thf(y, type)

x:a— %o thf(z, type)

(Axxq: a: (x@xxp and y@xxg)) = (Axxg: a: Vs: a — $o: ((s =z or s =y) = (sQxxp))) thf(cX5201 _pme, conjecture)

SEV232A5.p TPS problem X6007

cS: (($i — $0) — $0) — (8i — $0) — $o  thf(cS, type)

co: ($i — $0) — $o thf(co, type)

(An: ($i — $0) — $o: Vp: (($i — $0) — $0) — $o: ((pQcy and Vz: ($i — $0) — $o: ((pQx) = (pQ(cSQx))))
(p@n))) = (Axx: ($1 — $0) — $o: Vsp: (31 — $0) — $0) — $o: ((s0Qcp and Vz: ($i — $o0) — $o: ((soQzx)
(s0@(cSQx)))) = (sp@xx))) thf(cX6007_pme, conjecture)

SEV233A5.p TPS problem THM46

cE: $i — $o thf(cE, type)

cD: $i — $o thf(cD, type)

Vxx: $1 — $o: (Vxxo: $1: ((xx@xx) = (cD@xxo and cEQxxg)) = (Vxx¢: $i: ((xx@xxg) = (cD@xx¢)) and Vxxo: $i: ((xxQ@x:
(cE@xx)))) thf(cTHM46_pme, conjecture)

SEV234A5.p TPS problem BLEDSOE-FENG-SV-10

If a set B has the property that every x in B has a nbhd D subset B, then B is open.

cOPEN: ($i — $0) — $o thf(cOPEN, type)

Vd: $i — $0,9: ($i — $0) — S$o: ((Vxx: $i — $o: ((g@xx) = (cOPEN@xx))andd = (Axx: $i: Is: $§i —

$o: (9@s and s@xx))) = (cOPENQ@d)) = Vb: $i — $o: (Vxx: $i: ((b@xx) = Id: $i — $o0: (cCOPENQd and d@xx and Vxxg: !
(b@xx¢)))) = (cOPEN@b)) thf(cBLEDSOE_FENG_SV_10_pme, conjecture)

SEV235A5.p TPS problem THM46A

cE: $i — $o thf(cE, type)

cD: $i — %o thf(cD, type)

Vxx: $i — $o: (Vxxp: $i: ((xx@xxp) = (cD@xxg and cEQxx()) <= (Vxxq: $i: ((xxQ@xxp) = (cD@xxp)) and Vxxg: $i: ((xxC
(cE@xx0)))) thf(cTHM46A pme, conjecture)

SEV236A5.p TPS problem THM91

a: $tType thf(a_type, type)

cS:a — %o thf(cS, type)

cK: (a — $0) — a — $o thf(cK, type)

Ve: a — $o0,y: a — %o (Vxx: a: ((z@xx) = (y@xx)) = Vxx: a: ((cKQr@xx) = (cKQy@xx))) =

Vxx: a: ((cKQcS@xx) = (cK@Axxg: a: Isg: a — $o: (Vxxi: a: ((s3@xx1) = (cSQxx;)) and s3@xx()@Qxx)) thf(cTHMI1.

SEV237A5.p TPS problem THM616

cOPEN: ($i — $0) — %o thf(cOPEN, type)

Vg: (81 — $0) — $o: (Vxx: $i — $o: ((g@xx) = (cOPEN@xx)) = (cOPEN@Axx: $i: Is: $i — $o: (¢@s and sQxx))) =
Vb: 8i — $o: (Vxx: 8i: ((b@xx) = 3Id: $i — $o: (cCOPEN@d and d@xx and Vxxg: $i: ((d@xxg) = (bQ@xxg)))) =
(cOPENG@D)) thf(cTHM616_pme, conjecture)

SEV238A5.p TPS problem THM2D
Vk: (81 — $0) — $i — $o: ((Vxx: $1 — $o: (Vxxo: $i: ((xx@xxp) = ds: §i — $o: (Vxxq: $i: ((s@xxq)
(k@Qs@xx;)) and s@xxg)) = Vxxo: $ir ((Q@xxQ@xxo) = (k@QAxxy: $i: Is: i — $o: (Vxxo: $i: ((s@xxs)

=
=

=
=
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(k@Qs@xx2)) and s@xx;)@xxg))) and (Vxx: $i: (Is: $1 — $o: (Vxxg: $i: ((s@xxp) = (kQs@xxp)) and sQxx) =
(k@QAxxg: $i: Js: $i — Fo: (Vxxi: $i: ((s@xx1) = (k@QsQxx;)) and s@xx()Qxx)) = Vxx: $i: ((EQAxxo: $i: Is: $i —

$o: (Vxxi: 8i: ((sQ@xx1) = (kQsQxx;)) and s@xx()Q@xx) = (kQ(kQAxxo: $i: Is: $i — $o: (Vxxi: 8i: ((sQ@xx1) =
(k@s@xx;)) and sQ@xx())Q@xx)))) = Vxx: $i: ((E@Axxp: $i: Is: i — $o: (Vxx1: $i: ((s@xx;) = (kQs@xx;)) and sQ@xx()Qxx
(Vxxo: $i: ((k@QAxx7: $i: Js: $i — Fo: (Vxxa: $i: ((sQxx2) = (kQs@xx2)) and s@xx;)@xxg) = (kQ(kQAxx;: $i: Is: i —

$o: (Vxxa: $i: ((s@xxa) = (kQ@Qs@xxy)) and s@xx;))Q@xxp)) and kQAxxg: $i: Is: i — $o: (Vxxy: $i: ((s@xx1) =
(k@s@xx1)) and s@xx()@xx))) thf(cTHM2D_pme, conjecture)

SEV239A5.p TPS problem X5211

a: $tType thf(a_type, type)

y: a — $o thf(y, type)

y = (Axx: a: 3s: a — $0: (Ixxg: a: (y@xxg and s = (Axx: a,xy: a: xx = xy@xxq)) and s@xx)) thf(cX5211 _pme, conjecture

SEV240A5.p TPS problem from SETS-OF-SETS-THMS

a: $tType thf(a_type, type)

cA: (a — $0) — 30 thf(cA, type)

Vxx: a — $o: ((cAQxx) = Vxxo: a: ((xx@xxg) = Is: a — $o: (cAQs and s@xxg))) thf(cDOMTHMI1 _pme, conjecture)

SEV241A5.p TPS problem from SETS-OF-SETS-THMS

a: $tType thf(a_type, type)

cW:a — $o thf(cW, type)

cU:a — %o thf(cU, type)

Vxx: a: ((cUQxx and ctW@xx) = Vs:a — $o: ((s =cU or s = cW) = (s@Qxx))) thf(cX5201A _pme, conjecture)

SEV242A5.p TPS problem from SETS-OF-SETS-THMS
Vp: $i — $o0,q: $i — $o: (Va: $i: ((pQz) < (¢@Qz)) = p=¢q) = Vi: ($i — $0) — $o,u: $i — $o,v: $i —
$o: ((t@Axx: $i: Js: i — $o: ((s = w or s =) and sQ@xx)) = (tQAxz: $i: (u@xz or v@xz))) thf(cTHM4A _pme, conjectur

SEV243A5.p TPS problem from SETS-OF-SETS-THMS

a: $tType thf(a_type, type)

cK: (@ — $0) — a — $o  thi(cK, type)

Yy: a — $o,2: a — %o (Vxx: a: ((zQ@xx) = (yOxx)) = Vxx: a: ((cKQz@xx) = (cKQy@Qxx))) =
Vxx: a: ((cK@Axxg: a: Js: a — $o: (Vxxi: a: ((s@xx;) = (cKQ@s@xx;)) and s@xxp)@xx) <= 3Is: a —
$o: (Vxxo: a: ((s@xxp) = (cKQs@xxg)) and s@xx)) thf(cTHM116_C_pme, conjecture)

SEV244A5.p TPS problem from SETS-OF-SETS-THMS

a: $tType thf(a_type, type)

cK: (a — $0) — a — $o thf(cK, type)

Ve: a — %o,y a — %o (Vxx: a: ((z@xx) = (y@xx)) = Vxx: a: ((cKQr@xx) = (cKQy@Qxx))) =
Vxx: a: ((cK@Axxg: a: Js: a — $o: (Vxxi: a: ((s@xx;) = (cK@s@xx;)) and s@xxp)@xx) <= ds: a —
$o: (Vxxp: a: ((s@xxg) = (cK@sQ@xx()) and s@xx)) thf(cTHM116_pme, conjecture)

SEV244/A6.p TPS problem from SETS-OF-SETS-THMS

VE: (81 — $0) — $i — $o: (Vxx: $1 — $o,xy: §i — $o: (Vxxo: $i: ((xx@Qxx0) = (xy@xxp)) = Vxxg: $i: ((kQxxQxxg) =
(k@Qxy@xxp))) = Vxx: $i: ((FQAxxo: $i: Is: $i — $o: (Vxxg: $i: ((s@xxy) = (kQ@QsQxx;)) and s@xx()Qxx) <=
Js: 81 — $o: (Vxxo: $i: ((s@xxp) = (kQsQxxp)) and sQxx))) thf(cTHM2A _pme, conjecture)

SEV245A5.p TPS problem from SETS-OF-SETS-THMS

VE: ($1 — $0) — $i — $o: (Vxx: $1 — $o,xy: $i — $o: (Vxxo: $i: ((xxQxx0) = (xy@xxp)) = Vxxg: $i: ((kQxxQxxg) =
(k@Qxy@xxp))) = Vxx: $i: (Is: $i — $o: (Vxxo: $i: ((s@xxp) = (kQsQ@xxp)) and s@xx) = (kQAxxo: $i: Is: $i —
$o: (Vxx1: $i: ((s@xx;1) = (k@sQ@xx;)) and sQxx()0xx))) thf(cTHM2A_TWO_pme, conjecture)

SEV245A6.p TPS problem from BASIC-HO-THMS

a: $tType thf(a_type, type)

cK: (a — $0) — a — $o thf(cK, type)

Vo:a — $0,y: a — $o: (Vxx: a: ((2@xx) = (y@xx)) = Vxx: a: ((cK@Q2xQxx) = (cKQyQxx))) = Vxx: a: (Is:a —
$o: (Vxxo: a: ((s@xxg) = (cKQsQxxg)) and s@xx) = (cK@Axxp: a: Is: a — $o: (Vxx1: a: ((s@xx1) =
(cK@s@xx1)) and s@Qxxg)Qxx)) thf(¢cTHM116_2S, conjecture)

SEV246A5.p TPS problem from SETS-OF-SETS-THMS

Vk: (81 — $0) — $i — $o: (Vxx: $1 — $o,xy: $i — $o: (Vxxg: $i: ((xx@xx¢) = (xy@xxp)) = Vxxo: $i: ((kQxxQxxg) =
(kQxyQxxg))) = Vxx: $i: ((k@QAxxo: $i: Js: $1 — $o: (Vxxp: $i: ((s@xx;) = (k@sQxx;)) and s@xxg)@xx) =
Js: $i — $o: (Vxxp: $i: ((s@xxp) = (k@s@Qxxg)) and s@Qxx))) thf(cTHM2A_ONE _pme, conjecture)
SEV246A6.p TPS problem from BASIC-HO-THMS

a: $tType thf(a_type, type)
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cK: (a — $0) — a — $o thf(cK, type)

Ve: a — %o,y a — %o (Vxx: a: ((z@xx) = (y@xx)) = Vxx: a: ((cKQr@xx) = (cKQyQxx))) =
Vxx: a: ((cK@Axxp: a: Js: a — 8o (Vxxi: a: ((s@xx;) = (cKQ@Qs@xx;)) and s@xx¢)@xx) = Fs: a —
$o: (Vxxp: a: ((s@xxg) = (cK@sQ@xx()) and s@xx)) thf(cTHM116_1S, conjecture)

SEV248A5.p TPS problem from SETS-OF-SETS-THMS

a: $tType thf(a_type, type)

Vo a,y: a,u a0 a (Vxxioa — $or ((xx = (Axy: a: z = xy) or Vu: a: ((xxQuw) < (w = zorw =
Y))) <= (xx = (Axy: a: u = xy) or Vw: a: (xxQuw) <= (w =worw =v)))) < (r =wvandy =
v)) thf(cTHM103_pme, conjecture)

SEV249A5.p TPS problem from SETS-OF-SETS-THMS

cX: 8i— %o thi(cX, type)

Vxw: (31 — $0) — $o: ((xw@Axx: $i: $false and Vxr: $i — $o,xx: $i: ((xw@xr) = (xw@Axt: $i: (xr@xt or xt =
xx)))) = (xwQcX)) = Vxw: (($i — $0) — $0) — $o: ((xw@Axx: $i — $o: $false and Vxr: ($i — $0) —
$o,xx: $1 — Fo: ((xw@xr) = (xw@Axt: $i — $o: (xr@xt or xt = xx)))) = (xw@Ar: $i — $o: Vxx: $i: ((r@xx) =
(cX@xx)))) thf(cTHM626_pme, conjecture)

SEV250A5.p TPS problem from SETS-OF-SETS-THMS

cOPEN: ($i — $0) — $o  thf(cOPEN, type)

Vd: $i — $0,g9: ($i — $0) — $%o: ((vxx: $i — $o: ((g@xx) = (cOPEN@xx)) andd = (Axx: $i: Js: $i —

$o: (¢@s and s@xx))) = (cOPEN@Qd)) = Va: $i — $o: 3b: $i — $o: (cCOPEN@b and Vxx: $i: ((bQxx) =
(a@xx)) and Ve: $i — $o: ((cOPEN@c and Vxx: $i: ((c@xx) = (a@xx))) = Vxx: $i: ((c@xx) = (b@xx)))) thf(cEXISTS

SEV251A5.p TPS problem from SETS-OF-SETS-THMS

cC: ($1 — $0) — %o thf(cC, type)

cL: ($i — $0) — $o  thf(cL, type)

(Vz: 81 — $o,y: $i — $o: ((cLQz and cLQy) = (Vxx: $i: ((z@xx) = (y@xx))or Vxx: $i: ((y@xx) =
(z@xx)))) and Vxx: $i — $o: ((cC@xx) = (cL@xx)) and Vxw: (($i — $0) — 8%0) — $o: ((xw@lxx: $i —

$o: $false and Vxr: (81 — $0) — $o,xx: $i — $o: ((xw@xr) = (xw@Axt: $i — $o: (xr@xt or xt = xx)))) =
(xw@cC))) = Ju: $i — $o: (cCQu and Vo: $i — $o: ((cCQv) = Vxx: $i: ((u@xx) = (v@xx)))) thf(cTHM629_pme, con,

SEV252A5.p TPS problem from SETS-OF-SETS-THMS

VE: ($1 — $0) — $i — $o: ((Vxx: $i — $o,xy: $i — Fo: (Vxxo: $i: ((xxQxxp) = (xy@xxg)) = Vxxo: $i: ((kQxxQxx¢) =
(k@Qxy@xxp))) and Vxx: $i — $o,xy: §i — $o: (Vxxo: $i: ((xxQ@Qxxg) = (xy@xxg)) = Vxxo: $i: ((kQxxQxxy) =
(k@Qxy@xxp)))) = Vxx: $i: ((k@QAxxg: $i: Js: $i — Fo: (Vxxy: $i: ((s@xx1) = (kQ@QsQ@Qxx;)) and s@xx()Q@xx) <=
Js: 81 — $o: (Vxxo: $i: ((s@xx¢) = (kQs@Qxxp)) and sQxx))) thf(cTHM2A _EXPANDED _pme, conjecture)

SEV253A5.p TPS problem from SETS-OF-SETS-THMS

cL: ($1 — $0) — $o thf(cL, type)

cG: (8i — $0) — $o thf(cG, type)

cF: (($1 — $0) — $0) — S0 thf(cF, type)

(Ve: (31 — $0) — So: ((Vxx: $i — $o: ((c@xx) = (cG@xx)) and Vxx: $i: Jy: $i — $o: (cQy and yQxx)) =

3d: ($i — $0) — $o: (cFQd and Vxx: $i — $o: ((d@xx) = (c@xx)) and Vxx: $i: Jy: $i — $o: (dQy and yQxx))) and Ve: ($1 —
$0) — $o: ((cFQc) = (cF@Au: $i — $o: (c@Axx: $i: mu@xx))) and Vb: ($i — $0) — $o: ((cFQb and Vxx: $i —

$o: ((b@xx) = (cL@xx))) = Ixm: $i: Vz: i — $o: ((bQz) = (2@Qxm))) and Vz: $i — $o: ((cL@Qz) =
(cG@Axx: $i: - 2@xx))) = Ixa: $i: Vz: i — $o: ((cLQz) = (z@xa)) thf(cTHM630_pme, conjecture)

SEV254A5.p TPS problem from SETS-OF-SETS-THMS

VEk: (31 — $0) — $i — $o: ((Vxx: $i — $o: (Vxxg: $i: ((xx@xx¢) = Js: $i — $o: (Vxxy: $i: ((s@xx;) =
(k@s@xx;)) and sQ@xxg)) = Vxxg: $i: ((kQ@xxQxxp) = (kQ@Axxy: $i: Js: i — $o: (Vxxo: $i: ((s@xx2) =
(kQs@xx,)) and s@Qxx;)@xxg))) and (Vxx: $i: (Is: $1 — $o: (Vxxo: $i: ((s@xx¢) = (kQ@QsQ@xxg)) and sQxx) =
(kQAxxq: $i: Js: 81 — $o: (Vxx;: $i: ((s@xx1) = (k@Qs@Q@xx;)) and s@xx()Qxx)) = Vxx: $i: ((EQAxxo: $i: Is: $i —

$o: (Vxxq: $i: ((s@xx1) = (k@Qs@xx;)) and s@xxg)@xx) = (kQ(kQAxxg: $i: s: $i — $o: (Vxx;: $i: ((s@Qxxy) =
(k@Qs@xx1)) and s@xxp))@xx)))) = Vxx: $i: ((EQAxxo: $i: Is: §i — $o: (Vxxy: $i: ((s@xx1) = (kQs@Qxx;)) and s@Qxxg)Axx
Js: $1 — $o: (Vxxo: $i: ((s@xxg) = (kQs@xxp)) and sQxx))) thf(cTHM2C_pme, conjecture)

SEV256A5.p TPS problem THM625A

THM625 without assuming full topology axioms.

a: $tType thf(a_type, type)

cOPEN: (@ — $0) — $0  thf(cOPEN, type)

Vk: (a — $0) — $o: (Vxx: a — $o: ((k@xx) = (cOPEN@xx)) = (cOPEN@Axx: a: 3s: a — $o: (kQs and sQxx))) =
(cOPEN@Mxx: a: $false) thf(cTHM625A _pme, conjecture)

SEV257A5.p TPS problem THM625
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Empty sets are open in any topology.

a: $tType thf(a_type, type)

cOPEN: (@ — $0) — 80 thf(cOPEN, type)

(cOPEN@Mxy: a: $true and Vk: (a — $0) — $o: (Vxx: @ — $o: ((k@xx) = (cOPEN@xx)) = (cOPEN@Mxx: a: 3s: a —

$o: (kQs and s@xx))) and Vy: a — %o, z: a — $0: ((cOPEN@y and cOPENQz) = (cOPEN@Axx: a: (y@xx and z@xx)))) =
(cOPEN@Mxy: a: $false) thf(cTHM625_pme, conjecture)

SEV258A5.p TPS problem DISCRETE-TOPOLOGY

The discrete topology really is a topology.

a: $tType thf(a_type, type)

Vr:a — $o: (r = (Axx: a: $false) = $true) and Vr: a — $o: (r = (Axx: a: = $false) = Strue) and Vk: (¢ —

$0) — $0,7: a — $o: ((Vxx: a — $o0: ((k@xx) = $true) and r = (Axx: a: Is: a — $o: (kQs and s@xx))) =

$true) and Vy: a — %o, z: @ — $0, s: a — Fo: (($true and $true and s = (Axx: a: (y@xx and z@xx))) = $true) thf(cDISC

SEV259A5.p TPS problem CLOSURE-THMO

b: $tType thf(b_type, type)

Vs: (b — $0) — $o: ((Vr: b — $0: (r = (Axx: b: $false) = (s@r)) and Vr: b — $o: (r = (Axx: b: — $false) =

(s@r)) and Vk: (b — $0) — $o,7m: b — $o: ((Vxx: b — $%o: ((k@Qxx) = (s@xx))andr = (Axx: b: Jsg: b —

$o: (kQsg and sp@xx))) = (sQr)) and Vy: b — $0,2: b — $0, sp: b — $0: ((s@Qy and s@z and sp = (Axx: b: (y@xx and z@xx
(s@sp))) = VYw:b— $o,xx: b: (w@xx) = Vso: b — $o: ((Vxxo: b: ((wQ@xxg) = (s0@xx¢)) and Vr: b — $o: (r =

(Axxq: b: 7 50@xxg) = (sQr))) = (s0@xx)))) thf(cCLOSURE_THMO_pme, conjecture)

SEV260A5.p TPS problem CLOSED-THM1

The inverse image of a closed set under a continuous function is closed.

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vt: (a — $0) — $o0,s: (b — $0) — $o,xf: a — b: ((Vr: a — $o: (r = (Axx: a: $false) = (tQr)) and Vr: a
$o: (r = (Axx: a: —$false) = (t@Qr)) and Vk: (¢ — $0) — $o,7: a — $o: ((Vxx: a — $o: ((k@xx)

(t@xx)) and r = (Axx: a: Jsp: a — $o: (kQsp and sp@xx))) = (¢tQr)) and Vy: a — $0,2: a — $0,s0: a
$o: ((tQy and t@Qz and sy = (Axx: a: (yQ@Qxx and z@xx))) = (tQsp)) and Vr: b — $o: (r = (Axx: b: $false)
(s@r)) and Vr: b — $o: (r = (Axx: b: —8false) = (sQ@Qr)) and Vk: (b — $0) — $o,7: b — S$o: ((Vxx: b
$o: ((k@Qxx) = (s@xx)) and r = (Axx: b: Jsg: b — $o: (kQsp and sp@xx))) = (sQ@Qr)) and Vy: b — $o,2: b —

$0,50: b — $o: ((sQy and s@z and sp = (Axx: b: (y@xx and 2@xx))) = (sQsg)) and Vz: b — $o: ((sQzx) =

Vy: a — $o: (y = (Axb: a: (zQ@Q(xfQxb))) = (tQy)))) = Vz: b — $o: (Vr: b — $o: (r = (Axx: b: "2@xx) =

(s@Qr)) = Vy:a — $o0: (y = (Axb: a: (zQ(xfQxb))) = Vr:a — $o: (r = (Axx: a: ~yQ@xx) = (tQr))))) thf(cCLOSED_TI

SEV261A5.p TPS problem INDISCRETE-TOPOLOGY

a: $tType thf(a_type, type)

Vr:ia — $o: (r = (Axx: a: $false) = (r = (Axy: a: $false) or r = (Axy: a: —8$false))) and Vr: a — $0: (r =
(Axx: a: —$false) = (r = (Axy: a: $false) or r = (Axy: a: - $false))) and Vk: (a — $0) — $o,7: a — $0: ((Vxx: a —
$o: ((k@xx) = (xx = (Axy: a: $false) or xx = (Axy: a: ~$false))) and r = (Axx: a: Is: a — $o: (kQs and s@xx))) =
(r = (Axy: a: $false) or r = (Axy: a: = $false))) and Vy: a — $o0,2: a — $0,s: a — $o: (((y = (Axy: a: $false) or y =
(Axy: a: = $false)) and (z = (Axy: a: $false) or z = (Axy: a: = $false)) and s = (A\xx: a: (y@xx and 2Q@xx))) = (s =
(Axy: a: $false) or s = (Axy: a: — $false))) thf(cINDISCRETE_-TOPOLOGY _pme, conjecture)

SEV262A5.p TPS problem NBHD-THM?2

a: $tType thf(a_type, type)

Vi: (a — $0) — $o: (Vk: (a — $0) — $0,7: a — $o: ((Vxx: a — $0: ((k@xx) = (t@xx)) and r = (Axx: a: Is: a —

$o: (k@s and s@Qxx))) = (tQr)) = Vs: a — $o: ((tQs) <— Vxx: a: ((s@xx) = Ir:a — $o: (In: a —

$o: (t@Qn and Vxxo: a: ((n@xxg) = (r@xxp)) and n@xx) and Vxxg: a: ((r@xx¢) = (s@xx)))))) thf(c(NBHD_THM2_pm

SEV263A5.p TPS problem from TOPOLOGY-THMS

cOPEN: ($i — $0) — $o  thf(cOPEN, type)

Vg: ($i — $0) — $o: (Vxx: $i — $o: ((9@xx) = (cOPENQxx)) = (cOPEN@Axx: $i: 3s: $i — $o: (¢@s and s@Qxx))) =

Va: $i — $o: 3b: $1 — $o0: (cCOPEN@bD and Vxx: $i: ((b@xx) = (a@Q@xx)) and Ve: $i — $o: ((cOPEN@c and Vxx: $i: ((c@xx) =
(a@xx))) = Vxx: §i: ((c@xx) = (b@xx)))) thf(cEXISTS_INTERIOR_EXT _pme, conjecture)

SEV264A5.p TPS problem from TOPOLOGY-THMS

a: $tType thf(a_type, type)

Vi: (a — $0) — $o: (Vk: (@ — $0) — $o: (Vxxt a — $o: ((k@xx) = (tO0xx)) = QI xx: a: Is: a —

$o: (kQ@s and s@xx))) = Vs:a — $o: ((tQs) <= Vxx: a: ((s@Qxx) = Tr: a — $0: (In: a — $o: (t@Qn and Vxxg: a: ((n@xxq)
(r@xxp)) and n@xx) and Vxxg: a: ((r@xxg) = (s@Qxxp)))))) thf(c(NBHD_THM2A _pme, conjecture)

SEV265A5.p TPS problem from TOPOLOGY-THMS

Ly L3l
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Vi (81 — $0) — $o: ((Vs: ($i — $0) — $o: (Vxx: $i — $o: ((s@xx) (t@xx)) = (t@Axx: $i: Isp: $i —
$o: (s@sg and sp@xx))) and Vp: $i — $o,q: $i — $o: ((t@Qp and tQq) (t@Axx: $i: (p@xx and ¢@xx)))) =
Vu: $1 — $o0,v: $i — $o: ((tQu and t@Qv) = (tQ@Axz: $i: (uQ@xz or vAxz)))) thf(cTHM614_pme, conjecture)

SEV266A5.p TPS problem from TOPOLOGY-THMS

Vp: $i — $0,q: $i — $o: (Va: $i: ((pQz) <= (¢Qz)) = p=4q) = Vi ($i — $0) — $o: ((Vs: ($i
$0) — %o: (Vxx: $1 — $o: ((s@xx) = (tQ@xx)) = (t@QAIxx: $i: Jsg: $i — $o: (s@Qsg and sp@xx))) and Vp: $i
$0,q: $1 — $o: ((tQp and tQq) = (tQAxx: $i: (p@xx and ¢@xx)))) = Vu: $i — $o,v: $1 — $o: ((tQu and tQuv)
(tQAxz: $i: (u@xz or v@xz)))) thf(cTHM4_pme, conjecture)

SEV267A5.p TPS problem from TOPOLOGY-THMS

a: $tType thf(a_type, type)

Vt: (a — $0) — $o: (Vs: a — $o,7: a — $o: ((Vxx: a — $o: ((t@Qxx and Vxxo: a: ((xx@xx) = (s@xxq))) =
(t@xx)) and r = (Axx: a: Is19: @ — $0: (tQ@s19 and Vxxg: a: ((s10@xxp) = (s@xxp)) and s19Qxx))) = (tQr)) =
Vs: a — $o: ((tQs) <= Vxx: a: ((s@xx) = I a — $o: (In: @ — $o: (t@Qn and Vxxo: a: ((n@xxg) =
(r@xxp)) and n@xx) and Vxxg: a: ((r@xxo) = (s@xxp)))))) thf(c(NBHD_THM1_pme, conjecture)

SEV268A5.p TPS problem from TOPOLOGY-THMS

a: $tType thf(a_type, type)

Vt: (a — $0) — $o: ((Vr: a — $0: (r = (Axx: a: $false) = (t@Qr)) and Vr: a — $o: (r = (Axx: a: — $false) =

(t@Qr)) and Vk: (a — $0) — $o,7: a — $o: ((Vxx: a — $o: ((k@xx) = (t@Qxx))and r = (Axx: a: Is: a —

$o: (k@s and s@xx))) = (tQr)) and Yy: a — $0,2: a — $0,s: a — $o: ((Qy and t@Qz and s = (Axx: a: (y@xx and 2@xx)))
(tQs))) = Vs:a — $o: ((tQs) <— Vxx: a: ((s@xx) = Ir:a — $o: (In: a — $o: (t@Qn and Vxxg: a: ((n@xxg) =
(r@xxp)) and n@xx) and Vxx¢: a: ((r@xxg) = (sQ@xxq)))))) thf(cNBHD_THM _pme, conjecture)

SEV269/5.p TPS problem from TOPOLOGY-THMS

b: $tType thf(b_type, type)

Vs: (b — $0) — $o: ((Vr: b — $o: (r = (Axx: b: $false) = (s@Qr)) and Vr: b — $o: (r = (Axx: b: = $false) =

(s@r)) and Vk: (b — $0) — $o,7: b — $o: ((Vxx: b — $o: ((k@xx) = (s@xx))andr = (Axx: b: Jso: b —

$o: (kQsp and sp@xx))) = (s@Qr)) and Vy: b — $0,z: b — $0, s0: b — $0: ((sQy and sQz and sy = (Axx: b: (yQ@xx and z@xx
(s@sp))) = Yw:b— %o, b — $o: (r = (Axx: b: =Vsp: b — $o: ((Vxxo: b: ((wQ@xxg) = (s9@Qxxp)) and Vrg: b —

$o: (ro = (Axxq: b: 7 50@xx0) = (sQrg))) = (s0Qxx))) = (sQr))) thf(cCLOSURE_THM1_pme, conjecture)

SEV270A5.p TPS problem from TOPOLOGY-THMS

cL: ($1 — $0) — $o  thf(cL, type)

cG: (3i — $0) — S0 thi(cG, type)

(Ve: (31 — $0) — So: ((Vxx: $i — $o: ((c@xx) = (cG@xx)) and Vxx: $i: Jy: $i — $o: (cQy and yQxx)) =

3d: ($i — $0) — $o: (Vxw: (($1 — $0) — $0) — $o: ((xw@Axx: $i — $o: $false and Vxr: ($1 — $0) — $o,xx: $i —

$o: ((xw@xr) = (xw@Axt: $i — $o: (xr@xt or xt = xx)))) = (xw@d)) and Vxx: $i — $o: ((d@xx) =
(c@xx)) and Vxx: $i: Jy: $i — $o: (dQy and y@xx))) and Va: $i — $o,y: $i — $o: ((cLQz and cLQy) = (Vxx: $i: ((zQxx) =
(y@xx)) or Vxx: $i: ((y@xx) = (2@xx)))) and Vy: $i — $o: ((cLQy) = Ixx: $i: (yQ@xx)) and Vy: $i —

$o: ((cLQy) = (cGQAxx: $i: ~y@xx))) = Ixa: $i: Vy: i — $o: ((cLQy) = (y@xa)) thf(cTHM628_pme, conjecture)

SEV271A5.p TPS problem from TOPOLOGY-THMS

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

Vs: (b — $0) — $o,t: (a — $0) — $o: ((Vr: a — $o: (r = (Axx: a: $false) = (t@Qr)) and Vr: a — $o: (r =
(Axx: a: —$false) = (tQr)) and Vk: (@ — $0) — $0,7: a — $o: ((Vxx: @ — $o: ((k@xx) = (t@Qxx)) and r
(Axx: a: 3sp: @ — $o: (kQsp and sp@xx))) = (tQr)) and Vy: a — $0, z: a — $0, s0: a — $o: ((tQy and tQz and sy =
(Axx: a: (y@xx and 2@xx))) = (tQsp)) and Vr: b — $o: (r = (Axx: b: $false) = (s@Qr)) and Vr: b —
$o: (r = (Axx: b: —$false) = (s@r)) and Vk: (b — $0) — $o,7: b — $o: ((Vxx: b — $o: ((kQ@xx) =
(s@xx)) and r = (Axx: b: Tsg: b — $o: (kQsp and sp@xx))) = (s@r)) and Vy: b — $0,2: b — $0,80: b —
$o: ((sQy and s@z and sy = (Axx: b: (y@xx and z@xx))) = (s@s ))) = Vf:ib— a (Vo: a — $o: ((tQz) =
Vy: b — $o0: (y = (Axb: b: (xQ(fQxb))) = (sQy))) < Va: b — So,xx: a: (Ixt: b: (Vsp: b — $o: ((Vxxp: b: ((x@xxp) =
(s0@xxp)) and Vr: b — $o: (r = (Axxg: b: =750Qxxp) = (sQ@Qr))) = (so@xt)) and xx = (f@xt)) = Vsp: a —
$o: ((Vxxo: a: (Ixt: b: (x@xt and xxg = (fQxt)) = (s0@xxp)) and Vr: a — $o0: (r = (Axxo: a: = s0Q@xxy) =
(t@r))) = (s0@xx))))) thf(cCLOSURE_THM2_pme, conjecture)

SEV272A5.p TPS problem X6007A

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO_type, type)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xpQ@xt))) thf(cSUCC_def, def
c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

=
=

Ll
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(An: ($1 — $0) — $o: Vp: (($i — $0) — $0) — $o: ((p@QcZERO and Vz: ($i — $0) — $o: ((pQz) = (pQ@Q(cSUCCAQx)))) =
(p@n))) = (Axx: (81 — $0) — $o: Vs: (($i — $0) — $0) — $o: ((s@QcZERO and Vz: ($i — $0) — $o: ((s@Qz) =
(s@(cSUCCQx)))) = (s@xx))) thf(cX6007A _pme, conjecture)

SEV273A5.p TPS problem THM542

A well-ordering is reflexive.

a: $tType thf(a_type, type)

cR:ia—a— $o thf(cR, type)

Vo a — $o: (Ixz: a: (Qxz) = Ixz: a: (xQ@Qxz and Vxx: a: ((z@xx) = (cRQ@xzQxx)) and Vxy: a: ((zQ@xy and Vxx: a: ((x@xx
(cR@xyQxx))) = xy=x2z))) = Vxx:a: (CR@xxQxx) thf(cTHMb542_pme, conjecture)

SEV274A5.p TPS problem from WELL-ORD-THMS

a: $tType thf(a_type, type)

cR:a—a— $o thf(cR, type)

Va: a — $o: (Ixz: a: (xQxz) = Ixz: a: (xQ@Qxz and Vxx: a: ((#@xx) = (cRQ@xzQxx)) and Vxy: a: ((zQ@xy and Vxx: a: ((x@xx
(cR@xyQxx))) = xy=1x2))) = Vxx: a,xy: a: (CRA@xxQ@xy or cRAxy@Qxx) thf(cTHMb543_pme, conjecture)

SEV275A5.p TPS problem from WELL-ORD-THMS

a: $tType thf(a_type, type)

Ixc: (a — $0) — a: Va: a — $o: (Ixt: a: (2@Qxt) = (2Q(xc@Qz))) = It a — a — %01 Va: a —
$o: (Fxz: a: (xQxz) = Ixz: a: (xQ@Qxz and Vxx: a: ((x@xx) = (r@xz@xx)) and Vxy: a: ((zQxy and Vxx: a: ((z@xx) =
(raxy@Qxx))) = xy =xz))) thf(¢cTHMb550_pme, conjecture)

SEV276A5.p TPS problem from WELL-ORD-THMS

a: $tType thf(a_type, type)

cR:a—a— %o thf(cR, type)

Vo: a — $o: (Ixz: a: (Qxz) = Ixz: a: (xQ@Qxz and Vxx: a: ((#@xx) = (cRQ@xzQ@Qxx)) and Vxy: a: ((zQ@xy and Vxx: a: ((r@xx
(cCR@xy@Qxx))) = xy =x2z))) = Vxx: a,xy: a: ((cCR@xx@xy and cRA@xy@Qxx) = xx = xy) thf(cTHMb544_pme, conjectur

SEV277A5.p TPS problem from WELL-ORD-THMS

a: $tType thf(a_type, type)

cR:a—a— $o thf(cR, type)

Vo a — $o: (Ixz: a: (xQxz) = Ixz: a: (xQxz and Vxx: a: ((#@xx) = (cRQxzQxx)) and Vxy: a: ((zQ@xy and Vxx: a: ((x@xx
(cR@xyQxx))) = xy =x2z))) = Vxx: a,xy: a,xz: a: ((cCRQxx@xy and cRAQxy@Qxz) = (cRQxx@Qxz)) thf(cTHM545_pme

SEV278A5.p TPS problem from WELL-ORD-THMS

a: $tType thf(a_type, type)

Vxg: ((a — $0) — a) — a — $o: (Vxh: (a — $0) — a: Ixu: a: (xg@xh@xu) = Ixf: (a — $0) — a: (xg@xfQ(xfQ(xg@xf)))) =
Ir:a — a — $0: Va: a — $o: (Ixz: a: (xQxz) = Fxz: a: (x@xz and Vxx: a: ((x@xx) = (r@xzQ@xx)) and Vxy: a: ((xQ@Qxy and
(raxyQxx))) = xy =x2z))) thf(cTHMb562_pme, conjecture)

SEV279A5.p TPS problem from WELL-ORD-THMS

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

h: (b— 8%0) —a  thf(h,type)

cW: (b— 80) — $o  thi(cW, type)

(Vu: (b — $0) — $0: ((Fz: b — $0: (u@z) and Vxx: b — $o: ((u@xx) = (cW@xx))) = (cWQAxx: b: Vs: b —
$o: ((u@s) = (s@xx)))) and Vxx: a: Jv: b — $o: (c(WQu and xx = (h@Qv))) = Iria — a — $o: Vo a —
$o: (Ixz: a: (zQ@xz) = Ixz: a: (xQ@Qxz and Vxx: a: ((zQ@Qxx) = (r@xz@Qxx)) and Vxy: a: ((zQ@xy and Vxx: a: ((zQxx) =
(raxy@Qxx))) = xy =x2z))) thf(cLEM562A _pme, conjecture)

SEV280A5.p TPS problem from WELL-ORD-THMS

a: $tType thf(a_type, type)

cR:a—a— $o thf(cR, type)

Vo a — $o: (Ixz: a: (xQxz) = Ixz: a: (xQ@Qxz and Vxx: a: ((#@xx) = (cRQ@xzQxx)) and Vxy: a: ((zQ@xy and Vxx: a: ((x@xx
(cR@xyQxx))) = xy =x2z))) = (Vxx: a,xy: a,xz: a: ((CR@xxQ@Qxy and cRA@xyQxz) = (cR@xx@xz)) and ¥xx: a: (cCRAQxx@
xx = xy) and Vxx: a,xy: a: (cCR@xx@xy or cRQxy@Qxx)) thf(cTHMb546_pme, conjecture)

SEV281A5.p TPS problem from WELL-ORD-THMS

a: $tType thf(a_type, type)

cR:a—a— $o thf(cR, type)

(Jw: a — a — $o0: Va: a — $o0: (Ixz: a: (xQxz) = Ixz: a: (xr@xz and Vxx: a: ((xQ@xx) = (wQ@xzQxx)) and Vxy: a: ((zQxy ar
(w@xy@xx))) = xy = xz))) and Vxx: a,xy: a,xz: a: ((cCR@xxQ@xy and cRAQxyQxz) = (cR@xxQxz)) and Vxx: a: (CRAxx@x
XX = xy)) = 3s: a — %o (Vxx: a,xy: a: ((s@xx and s@xy) = (cR@xx@xy or cR@xyQxx)) and Vi: a —
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$o: ((Vxx: a,xy: a: ((t@xx and t@xy) = (cR@xx@xy or cRAGxyQxx)) and Vxx: a: ((s@xx) = (tQxx))) =
Vxx: a: ((t@xx) = (s@xx)))) thf(cTHMb548_pme, conjecture)

SEV282A5.p TPS problem TTTP6100

cNAT: (($i — $0) — $0) — $o  thf(cNAT _type, type)

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO_type, type)

c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cNAT = (Axn: ($i — $o0) — $o: Vxp: ((3i — $0) — $0) — $o0: ((xp@cZERO and Vxx: ($i — $0) — $o: ((xp@xx) =
(xp@(cSUCC@xx)))) = (xp@xn))) thf(cNAT_def, definition)

cNATQcZERO thf(cTTTPg100, conjecture)

SEV285A5.p TPS problem from TTTP-NATS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vfia—b,g:a— b Va: a: (fQa) = (gQa) = f=yg) thf(cEE_eq-, conjecture)

SEV286A5.p TPS problem from TTTP-NATS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vfia—b,a:a,b:a: (a=b = (fQa)=(fQb)) thf(cEC_eq-, conjecture)

SEV288A5.p TPS problem from TTTP-NATS-THMS
a: $tType thf(a_type, type)
(Ax: a,y: a: Vxq: a — $o: ((xqQz) = (xqQy))) = (\z: a,y: a: x =y) thf(cE1l_eq-_pme, conjecture)

SEV289A5.p TPS problem TTTP6101

cNAT: (($i — $0) — $0) — $o thf(cNAT _type, type)

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — $o  thf(cZERO_type, type)

¢ZERO = (Axp: $i — $o: = 3Ixx: $i: (xp@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xpQ@xt))) thf(cSUCC_def, def
cNAT = (Axn: ($i — $o0) — $o: Vxp: (($1 — $0) — $0) — $o: ((xp@cZERO and Vxx: ($i — $o) — $o: ((xp@xx) =
(xp@(cSUCC@xx)))) = (xp@xn))) thf(cNAT_def, definition)

Vxx: ($1 — $0) — $0: ((ctNAT@xx) = (cNATQ(cSUCC@xx)))  thf(cTTTPg101, conjecture)

SEV290A5.p TPS problem BLEDSOE1

co: ($1 — $0) — %o thf(cO_type, type)

¢SUCC: (($i — $0) — $0) — (3i — $0) — $o thf(cSUCC_type, type)

cless__eq: (($1 — $0) — $0) — (($1 — $0) — $0) — $o thf(c_less__eq__type, type)

c¢SUCC = (Axn: ($1 — $0) — $0,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cless__eq- = (Axx: ($1 — $0) — $o,xy: ($1 — $0) — $o: Vxp: (($i — $0) — $0) — $o: ((xp@xx and Vxz: ($i — $o0) —

$o: (xp@xz) = (xp@(cSUCC@xz)))) = (xp@xy))) thf(c_less__eq__def, definition)

Ja: (($1 — $0) — $0) — $o: Vxx: ($1 — $0) — Fo: ((a@xx) = (c_less__eq-Q@xxQcy)) thf(cBLEDSOE;, conjecture)

SEV291A5.p TPS problem THM130-B

r: ((3i — $0) — $0) — (($i — $0) — $0) — $o thf(r_type, type)

cNAT: ((31 — $0) — $0) — $o  thf(cNAT _type, type)

¢SUCC: (($i — $0) — $0) — (3i — $0) — $o thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO_type, type)

c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQxx)) thf(cZERO_def, definition)

c¢SUCC = (Axu: ($1 — $0) — $0,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cNAT = (Axn: ($i — $o0) — $o: Vxp: (($i — $0) — $0) — $o: ((xp@cZERO and Vxx: ($i — $0) — $o: ((xp@xx) =
(xp@(cSUCCExx)))) = (xp@xn))) thf(cNAT _def, definition)

(r@cZERO@CcZERO and Vxx: ($1 — $0) — $o,xy: ($1 — $0) — $o: ((r@xx@xy) = (rQ(cSUCCQxx)@Q(cSUCCAxy)))) =
Vxx: (81 — $0) — $o: ((c(NAT@xx) = 3Ixy: (i — o) — $o: (r@xx@xy)) thf(cTHM130_B, conjecture)

SEV292A5.p TPS problem BLEDSOETA

cP: (($i — $0) — $0) — S0 thf(cP_type, type)

cONE: ($i — $0) — $o thf(cONE_type, type)

¢SUCC: (($i — $0) — $0) — ($i — $0) — $o thf(cSUCC_type, type)

c¢ZERO: ($1 — $0) — %o thf(cZERO_ type, type)

cless__eq: (($1 — $0) — $0) — (($1 — $0) — $0) — $o thf(c_less__eq__type, type)
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c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cONE = (¢SUCC@cZERO) thf(cONE_def, definition)

cless__eq = (Axx: ($1 — $0) — $o,xy: ($i — $0) — $o: Vxp: (($i — $0) — $0) — $o: ((xp@xx and Vxz: ($i — $0) —

$o: (xp@xz) = (xp@(cSUCCQxz)))) = (xpQ@xy))) thf(c_less__eq__def, definition)

(cP@QcONE) = Fxx: ($i — $0) — $o: (c_less__eq @QcZERO@xx and c_less__eq Q@xx@(cSUCCQcONE) and cP@xx) thf(cE

SEV293A5.p TPS problem X6101

cONE: ($i — $0) — $o thf(cONE_type, type)

c¢SUCC: (($i — $0) — $0) — (3i — $0) — $o thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO_type, type)

c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

cONE = (¢SUCC@cZERO) thf(cONE_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cONE = (Ap: $i — $o: Ixy: $i: p = (Axx: $i, xy: $i: xx = xy@xy)) thf(cX6101_pme, conjecture)

SEV294A5.p TPS problem TTTP6102

cNAT: (($i — $0) — $0) — $o  thf(cNAT _type, type)

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO_type, type)

c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cNAT = (Axn: ($i — $o0) — $o: Vxp: ((3i — $0) — $0) — $o0: ((xp@cZERO and Vxx: ($i — $0) — $o: ((xp@xx) =
(xp@(cSUCC@xx)))) = (xp@xn))) thf(cNAT_def, definition)

Vxp: ((81 — $0) — $0) — $o: ((xp@cZERO and Vxx: (81 — $0) — $o: ((cNAT@xx) = ((xp@xx) = (xp@Q(cSUCCAxx))))) :
Vxm: (i — $0) — $o: ((c(NAT@Qxm) = (xp@xm))) thf(¢TTTPg102, conjecture)

SEV295A5.p TPS problem THM130-NAT

r: (($1 — $0) — $0) — (($1 — $0) — $0) — $o  thi(r_type, type)

cINDUCTION: $o thf(cINDUCTION _type, type)

cNAT: (($i — $0) — $0) — $o thf(cNAT _type, type)

cSUCC: ((3i — $0) — $o) — ($i — $0) — $o thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO_ type, type)

c¢ZERO = (Axp: $i — $o: = 3Ixx: $i: (xp@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($1 — $0) — $o0,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cNAT = (Axn: ($i — $o) — $o: Vxp: (($1 — $0) — $0) — $o: ((xp@cZERO and Vxx: ($i — $0) — $o: ((xp@xx) =
(xp@(cSUCC@xx)))) = (xp@xn))) thf(cNAT_def, definition)

cINDUCTION = (Vp: (($i — $0) — $0) — $0: ((p@QcZERO and Vz: ($i — $0) — $o: ((p@Qz) = (p@Q(cSUCCQx)))) =

Vm: ($1 — $0) — $0: ((cNAT@m) = (pQm)))) thf(cINDUCTION _def, definition)

(cINDUCTION and r@cZERO@cZERO and Vxx: ($i — $0) — $o,xy: (81 — $0) — $o: ((r@xx@xy) = (r@Q(cSUCCQxx)Q(c
Vxx: (81 — $0) — $o: ((cNATQxx) = Ixy: ($i — $0) — $o: (r@xx@xy)) thf(cTHM130_NAT, conjecture)

SEV296A5.p TPS problem from TTTP-NATS-THMS

cplus: (($1 — $0) — $0) — ((81 — $0) — $0) — (81 — $0) — $o  thi(c_plus_type, type)

cstar: (($i — $0) — $0) — (($1 — $0) — $0) — ($i — $0) — %o thf(c_star_type, type)

cONE: ($i — $0) — $o thf(cONE_type, type)

cPLUS_AXIOMS: $o thf(cPLUS_AXIOMS _type, type)

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

cTIMES_AXIOMS: $o thf(cTIMES_AXIOMS _type, type)

cTWO: ($i — $0) — $o thf(cTWO_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO_type, type)

c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axu: ($1 — $0) — $0,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cONE = (¢SUCC@cZERO) thf(cONE_def, definition)

¢TWO = (¢cSUCCQcONE) thf(cTWO_def, definition)

cPLUS_AXIOMS = (Vz: ($i — $0) — $o: (c_plus@z@cZERO) = z and Vz: ($i — $0) — $0,3: ($i — $0) —

$o: (c_plus@z@(cSUCCQy)) = (cSUCCQ(c_plusQz@Qy))) thf(cPLUS_AXIOMS_def, definition)

cTIMES_AXIOMS = (Vz: ($1 — $0) — $o: (c_star@z@QcZERO) = ¢ZERO and Vz: ($i — $0) — $o,y: ($i — $o) —

$o: (c_star@z@(cSUCCQy)) = (c_plus@(c_star@z@Qy)Qy)) thf(c TIMES_AXIOMS_def, definition)

(cPLUS_AXIOMS and ¢cTIMES_AXIOMS) = (c_star@cTWOQcTWO) = (c_plus@cTWOQcTWO) thf(cFOUR_THEOF

SEV297A5.p TPS problem from TTTP-NATS-THMS
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cB: $i — $o thf(cB_type, type)

cC: $i — %o thf(cC_type, type)

cFINITE: ($i — $0) — $o thf(cFINITE type, type)

cNAT: (($i — $0) — $0) — $o  thf(cNAT _type, type)

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO_type, type)

c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))
cNAT = (Axn: ($i — $0) — $o: Vxp: (($i — $0) — $0) — $o: ((xp@cZERO and Vxx: ($i — $0) — $
(xp@(cSUCC@xx)))) = (xp@xn))) thf(cNAT_def, definition)

cFINITE = (Axp: $i — $o: Ixn: ($i — $0) — $o: (c(NAT@xn and xn@xp)) thf(cFINITE_def, definition)
(cFINITE@cC and Vxx: $i: ((cB@xx) = (cC@xx))) = (cFINITEQcB) thf(cTHMb531B_pme, conjecture)

SEV298A5.p TPS problem from TTTP-NATS-THMS

¢o: (i — $0) — $o thf(c0_type, type)

c1: (%1 — $0) — %o thf(cl_type, type)

co: ($1 — $0) — %o thf(c2_type, type)

cP: ((3i — $0) — $0) — $o  thf(cP_type, type)

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

cless__eq-: (($1 — $0) — $0) — (($1 — $0) — $0) — S0 thi(c_less__eq__type, type)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xpQ@xt))) thf(cSUCC_def, def
cless__eq- = (Axx: ($1 — $0) — $o,xy: ($1 — $0) — $o: ¥xp: ((3i — $0) — $0) — $o: ((xp@xx and Vxz: ($i — $0) —

$o: ((xp@xz) = (xp@(cSUCC@xz)))) = (xpQ@xy))) thf(c_less__eq__def, definition)

(cPQc;) = Ixx: ($i — $0) — $o: (c_less__eq Qcy@xx and c_less__eq Q@xx@cy and cPQxx) thf(cBLEDSOE-, conjecture)

SEV299A5.p TPS problem from TTTP-NATS-THMS

cNAT: (($i — $0) — $0) — $o thf(cNAT _type, type)

cSUCC: (($i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — S0 thf(cZERO_type, type)

c¢ZERO = (Axp: $i — $o: = 3Ixx: $i: (xp@xx)) thf(cZERO_def, definition)

¢SUCC = (Axn: ($1 — $0) — $0,xp: $i — $0: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))
cNAT = (Axn: ($1 — $o0) — $o: Vxp: (($i — $0) — $0) — $o: ((xp@cZERO and Vxx: ($i — $0) — §
(xp@(cSUCC@xx)))) = (xp@xn))) thf(cNAT_def, definition)

Vp: (($1 — $0) — $0) — $o: ((p@QcZERO and Vz: ($i — $0) — $o: ((pQz) = (pQ(cSUCCQz)))) = Vm: ($i —
$0) — $o0: ((cNAT@m) = (p@Qm))) thf(cINDUCTION, conjecture)

SEV300A5.p TPS problem from TTTP-NATS-THMS

cONE: (8i — $0) — $0  thi(cONE_type, type)

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

¢ZERO: ($i — $0) — %o thf(cZERO type, type)

c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cONE = (¢SUCC@cZERO) thf(cONE_def, definition)

vxf: $1 — $i,xg: $i — $i: (Vxx: $i: (xf@xx) = (xg@xx) = xf =xg) = cONE = (Ap: $i — $o: Ixy: $i: p =

(Axx: $i, xy: $i: xx = xyQxy)) thf(cX6101_EXT_pme, conjecture)

SEV301A5.p TPS problem from TTTP-NATS-THMS

cNAT: (($i — $0) — $0) — $o  thf(cNAT _type, type)

cSUCC: (($i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO type, type)

c¢ZERO = (Axp: $i — $o: - Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))
cNAT = (Axn: ($i — $0) — $o: Vxp: (($i — $0) — $0) — $o: ((xp@cZERO and Vxx: ($i — $0) — $
(xp@(cSUCCExx)))) = (xp@xn))) thf(cNAT_def, definition)

Vxp: ((81 — $0) — $0) — $o: ((xp@cZERO and Vxx: (81 — $0) — $o: ((cNAT@xx) = ((xp@xx) = (xp@Q(cSUCCAxx))))) :
Vxm: ($1 — $0) — $o: (Vxpg: (($1 — $0) — $0) — $0: ((xpr@cZERO and Vxx: (31 — $0) — $o0: ((xpy@xx) =
(xpp@(cSUCC@xx)))) = (xpy@xm)) = (xp@xm))) thf(cX6102_A, conjecture)

SEV302A5.p TPS problem from TTTP-NATS-THMS

cNAT: (($i — $0) — $0) — %o thf(cNAT _type, type)

¢SUCC: (($i — $0) — $0) — (31 — $0) — $o thf(cSUCC_type, type)
c¢ZERO: ($1 — $0) — $o thf(cZERO_ type, type)

) thf(cSUCC_def, def
o: ((xp@xx) =

) thf(cSUCC_def, def
o: ((xp@xx) =

) thf(cSUCC_def, def
o: ((xp@xx) =
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c¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@xt))) thf(cSUCC_def, def
cNAT = (Axn: ($i — $0) — $o: Vxp: ((3i — $0) — $0) — $o: ((xp@cZERO and Vxx: ($1 — $0) — $o: ((xp@xx) =
(xp@(cSUCCQxx)))) = (xp@xn))) thf(cNAT_def, definition)

Vxp: ((81 — $0) — $0) — $o: ((xp@cZERO and Vxx: ($1 — $0) — $o: ((c<NATQxx) = ((xp@xx) = (xp@Q(cSUCCAxx))))) :
Yxm: ($1 — $0) — $o0: (((cNAT@cZERO and xp@cZERO and Vxx: ($i — $0) — $o: ((c(NATQ@Qxx and xp@xx) =
(cNATQ@(cSUCC@xx) and xp@(cSUCC@xx)))) = (cNAT@Qxm and xp@xm)) = (xp@xm))) thf(cX6102_B, conjecture)

SEV303A5.p TPS problem from TTTP-NATS-THMS

cNAT: (($i — $0) — $0) — $o  thf(cNAT _type, type)

cSUCC: ((3i — $0) — $0) — (81 — $0) — $o  thf(cSUCC_type, type)

c¢ZERO: ($i — $0) — %o thf(cZERO type, type)

c¢ZERO = (Axp: $i — $o: - Ixx: $i: (xpQ@xx)) thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xp@Q@xt))) thf(cSUCC_def, def
cNAT = (Axn: ($i — $0) — $o: Vxp: ((3i — $0) — $0) — $o0: ((xp@cZERO and Vxx: ($i — $0) — $o: ((xp@xx) =
(xp@(cSUCC@xx)))) = (xp@xn))) thf(cNAT_def, definition)

Vxp: ((81 — $0) — $0) — $o: ((xp@cZERO and Vxx: (81 — $0) — $o: ((c<NAT@xx) = ((xp@xx) = (xp@Q(cSUCCQxx))))) :
Vxm: (81 — $0) — $o: (((Vxpy: ((81 — $0) — $0) — $0: ((xpy@cZERO and Vxx: ($i — $0) — $0: ((xpy@xx) =
(xpp@(cSUCC@xx)))) = (xpy@cZERO)) and xp@cZERO and Vxx: ($i — $0) — $o: ((Vxpy: (($1 — $0) — $0) —

$0: ((xpy@cZERO and Vxxg: (31 — $0) — $0: ((xpy@xx¢) = (xpy@(cSUCCAxxy)))) = (xpy@xx)) and xp@xx) =

(Vxpg: (($1 — $0) — $0) — $o: ((xpy@cZERO and Vxxo: ($i — $0) — $o: ((xpy@xx¢) = (xpy@(cSUCCAxx()))) =
(xpr@(cSUCC@xx))) and xp@(cSUCCAxx)))) = (cNAT@xm and xp@xm)) = (xp@xm))) thf(cX6102_C, conjecture)

SEV304A5.p TPS problem from TTTP-NATS-THMS

cONE: ($i — $0) — $o thf(cONE_type, type)

cSUCC: ((8i — $0) — $0) — ($i — $0) — $o thf(cSUCC_type, type)

¢ZERO: ($1 — $0) — %o thf(cZERO_ type, type)

¢ZERO = (Axp: $i — $o: -~ Ixx: $i: (xp@xx))  thf(cZERO_def, definition)

c¢SUCC = (Axn: ($i — $0) — $o,xp: $i — $o: Ixx: $i: (xp@xx and xn@Axt: $i: (xt # xx and xpQ@xt))) thf(cSUCC_def, def
cONE = (cSUCC@cZERO)  thf(cONE_def, definition)

Vk: $i — $i — $o, s: $i — $o: ((3xs: $1 — $i — Fo: (Vxx: $i: ((s@xx) = (cSUCCQ(cSUCCQA(cSUCCA(cSUCCQ(cSUCCQCO:!
$o: ((cSUCCQ(cSUCCA(cSUCCA(cSUCC@(cSUCCACONE))))@xy) = Ixyo: i (Axx: $i: (s@xx and xy =
(xs@xx))) = (Axx: $i, xy: $i: xx = xy@xy,))) and Vxx: $i,xy: $i: ((k@xxQxy) = (k@xyQxx))) = Ixx: $i,xy: $i, xz: $i: (sQx
xy and xy # xz and xz # xx and ((k@Qxx@xy and k@Qxy@xz and kQxx@xz) or (- k@Qxx@Qxy and - k@QxyQxz and — kQxx@Qxz

SEV305A5.p TPS problem THM2

This is a fixed point theorem for sets. Assume K is a monotonic operator on sets with respect to inclusion and
conclude that K has a fixed point. Taken from [Kol67]. Related to the Knaster- Tarski theorem.

Vk: (31 — $0) — 81 — $o: (Vxx: 81 — $o,xy: $i — $o: (Vxxp: $i: ((xxQ@xx¢) = (xy@xxg)) = Vxxo: $i: ((kQxxQxx() =
(k@xy@Qxxg))) = Ixu: $i — $o: Vxx: $i: ((kQxulxx) <= (xu@xx))) thf(cTHM2_pme, conjecture)

SEV305A6.p TPS problem THM2E

Related to the Knaster-Tarski theorem.

cK: ($1 — $0) — $i — $o thf(cK, type)

V: 81 — $o,y: $i — $o: (Vxx: $i: ((2@xx) = (y@xx)) = Vxx: $i: ((cK@Qr@xx) = (cKQyQxx))) = Ju: $i —
$o: Vxx: $i: ((cKQu@xx) <— (u@xx)) thf(cTHM2E_pme, conjecture)

SEV306A5.p TPS problem THM2F

Related to the Knaster-Tarski theorem.

cK: ($1 — $0) — $i — $o thf(cK, type)

V: $i — $0,y: $i — %o (Vxx: $i: ((2@xx) = (y@xx)) = Vxx: $i: ((cK@Qz@xx) = (cKQyQxx))) = Ju: $i —
$o: (cKQu) = u thf(cTHM2F _pme, conjecture)

SEV308A5.p TPS problem THM1A

Related to the Knaster-Tarski theorem.

VEk: ($1 — $0) — $1 — $o: (Fz: $1 — $o,y: $1 — $o: (Vxx: $i: ((x@xx) = (y@xx)) and -~ Vxx: $i: ((kQrQxx) =
(k@Qy@xx))) or Ju: $i — $o: (kQu) = u) thf(cTHM1A _pme, conjecture)

SEV309A5.p TPS problem THM1

Related to the Knaster-Tarski theorem.

Vp: $i — $o0,q: $i — $o: Fz: $i: (((pQz) < (¢qQz)) = p=4¢q) = Vk: ($1 — $0) — $i — $o: (Jz: $i —
$o,y: $1 — $o: (¥xx: $i: ((x@xx) = (y@xx)) and - Vxx: $i: ((kQzQ@Qxx) = (kQyQxx))) or Ju: $i — $o: (kQu) =
u) thf(cTHM1_pme, conjecture)
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SEV310A5.p TPS problem from SET-KNASTER-TARSKI-INST

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

cK: (a — $0) = a — %o thf(cK, type)

Va: a — $0,y: a — $o: (Vxx: a: ((x@xx) = (y@xx)) = Vxx: a: ((cKQz@Qxx) = (cKQy@xx))) = Vxx: a: (Vs:a —
$o: (Vxxg: a: ((cK@s@xxg) = (sQ@xxp)) = (s@xx)) = (cKQAxxqg: a: Vs: a — $0: (Vxx;: a: ((cK@sQxx;) =
(s@xx1)) = (s@xxp))Q@xx)) thf(cTHM90A _pme, conjecture)

SEV311A5.p TPS problem from SET-KNASTER-TARSKI-INST

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

cF: (a — $0) = a— %o thf(cF, type)

Ve: a — $0,y: a — $o: (Vxx: a: ((z@xx) = (y@Qxx)) = Vxx: a: ((cFQzr@Qxx) = (cFQyQxx))) =
Vxx: a: ((cFQAxxg: a: Vs: a — $o: (Vxx1: a: ((cF@Qs@xx;) = (sQ@xx1)) = (sQ@xx¢))Q@xx) = Vs:a —
$o: (Vxx¢: a: ((cFQs@xxg) = (s@xxg)) = (s@xx))) thf(cTHM521_pme, conjecture)

SEV312A5.p TPS problem from SET-KNASTER-TARSKI
Related to the Knaster-Tarski theorem.

VE: ($1 — $0) — $i — $o: ((Vxx: $i — $o,xy: i — $o: (Vxxo: $i: ((xxQ@xx¢) = (xyQ@xxp)) = Vxxgo: $i: ((kQxxQxxg) =

(k@Qxy@xxp))) and Vxx: $i — $o,xy: $i — $o: (Vxxo: $i: ((xxQ@Qxxg) = (xy@xxp)) = Vxxg: $i: ((kQxxQxxy) =
(k@Qxy@xxp)))) = Ixu: $i — $o: Vxx: $i: ((k@xu@xx) <= (xu@xx))) thf(cTHM2_B_pme, conjecture)

SEV313A5.p TPS problem from CLOS-SYS-FP-THMS

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

cF: (a — $0) = a— %o thf(cF, type)

¢CL: (a — $0) — $o thf(cCL, type)

(Vs: (@ — $0) — 8%0: (Vxx: @ — $0: ((s@xx) = (cCL@xx)) = (cCL@Axx: a: Vso: a — $o: ((sQ@Qsg) =

(s0@xx)))) and Vr: a — $o0: ((cCL@r) = (cCLQ(cF@r))) and Vr: a — $0,s: a — $o: ((cCL@r and ¢cCL@s and Vxx: a: ((r@:

(s@xx))) = Vxx: a: ((cF@Qr@xx) = (cFQsQxx)))) = Jz: a — $o: (cCLAz and (cFQz) = x and Yy: a —
$o: ((cCL@Qy and (cFQy) =y) = Vxx: a: ((zQxx) = (yQ@xx)))) thf(cFP_THM1_pme, conjecture)

SEV314A5.p TPS problem from CLOS-SYS-FP-THMS

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

cF:(a —b—%0) —a—b— %o thf(cF, type)

cCL: (a = b— $0) — S0 thf(cCL, type)

(Vs: (a — b — $0) — $o0: (Vxx: a — b — $o: ((s@xx) = (cCL@xx)) = (cCL@Mxa: a,xb: b: Vr: a — b —
$o: ((s@r) = (r@xa@xb)))) and Vr: a — b — $o: ((cCLQr) = (cCLQ(cF@Qr))) and Vr: a — b — $0,8:a — b —
$o0: ((cCL@r and cCL@s and Vxa: a,xb: b: ((r@xa@xb) = (s@xa@xb))) = Vxa: a,xb: b: ((cF@Qr@xa@xb) =
(cF@s@xa@xb)))) = 3Fa: a — b — $o: (cCLQz and (cFQz) = z and Vy: a — b — $o: ((cCLQy and (cFQy) =
y) = Vxa:a,xb: b: ((x@xa@xb) = (y@Qxa@Qxb)))) thf(cFP_THM2_pme, conjecture)

SEV315A5.p TPS problem from CLOS-SYS-FP-THMS

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

c: $tType thf(c_type, type)

cF:(la—-b—c—%)—a—-b—c— %o thf(cF, type)

cCL: (a — b — ¢ — $0) — $o thf(cCL, type)

(Vs: (@ —b—c— $0) — $o: (Vxxta — b — ¢ — $o: ((s@xx) = (cCL@xx)) = (cCL@QAxa: a,xb: b,xc: ¢: Vr: a —
b — ¢ — $o: ((s@Qr) = (r@xa@xb@xc)))) and Vr: a — b — ¢ — $o: ((cCL@Qr) = (cCLQ(cF@r))) and Vr: a —

b—c— $0,s:a —b— c— $o: ((cCL@r and cCL@s and Vxa: a,xb: b, xc: ¢: ((r@xa@xb@xc) = (s@xa@xb@xc))) =

Vxa: a,xb: b, xc: ¢: ((cF@Qr@xa@xb@xc) = (cFQs@xa@xb@xc)))) = Jz:a — b — ¢ — $o: (¢cCLAx and (cFQzx) =
x and Yy: a — b — ¢ — $o0: ((cCLQy and (cFQy) =y) = Vxa: a,xb: b,xc: ¢: ((x@xa@xb@xc) = (yQxaQ@xb@xc))))

SEV316A5.p TPS problem from CLOS-SYS-FP-THMS
Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

c: $tType thf(c_type, type)
cF:(a—b—c—%)—a—b—c— %o thf(cF, type)

thf
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c¢CL: (a — b — ¢ — $0) — %0 thf(cCL, type)

(Vs: (@ —b—c— $0) — $o: (Vxxta — b — ¢ — $o: ((s@xx) = (cCL@xx)) = (cCL@QAxa: a,xb: b,xc: ¢: Vr:a —

b— ¢ — $o: ((s@Qr) = (r@xa@xb@xc)))) and Vr: a — b — ¢ — $o: ((cCL@Qr) = (cCLQ(cF@r))) and Vr: a —
b—c— $%0,s:a — b— c— $0: ((cCLQr and cCL@s and Vxa: a,xb: b, xc: ¢: ((r@xa@xb@xc) = (s@xa@xb@xc))) =

Vxa: a,xb: b,xc: ¢: ((cF@Qr@xa@xb@xc) = (cFQsQxa@xb@xc)))) = (cCL@QAxa: a,xb: b,xc: ¢: Vr:a — b — ¢ —

$0: ((cCL@r and Vxag: a,xbg: b, xco: ¢: ((cFQrQ@xay@xbo@xcy) = (r@xapg@xby@xcy))) = (r@xa@xb@xc)) and (cF@Axa: ¢
b — ¢ — $o: ((cCL@r and Vxag: a,xbg: b, xcq: ¢: ((cFQr@xao@xby@xcy) = (r@xag@xby@xcp))) = (r@xa@xb@xc))) =
(Axa: a,xb: byxc: ¢: Vr: a — b — ¢ — $0: ((cCLQr and Vxag: a,xbg: b,xco: ¢ ((cFQr@xag@xbo@xcy) =
(r@xag@xbp@xcp))) = (r@xa@xb@xc))) and Vy: a — b — ¢ — $0: ((cCLQy and (cFQy) = y) = Vxa: a,xb: b,xc: ¢: (Vr: a
b — ¢ — $0: ((cCL@Qr and Vxag: a,xbg: b,xco: ¢: ((cFQr@xag@xby@xcy) = (r@xag@xby@xcy))) = (r@xa@xb@xc)) =
(y@xa@xb@xc)))) thf(cFP_THMB3_INST _pme, conjecture)

SEV317A5.p TPS problem THM145-A

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

Vr:a — a — $o,u: (a — $0) — a: ((Vxx: a,xy: a,xz: a: ((r@xx@xy and r@xy@xz) = (r@Qxx@xz)) and Vxs: a —

$o: (Vxz: a: ((xs@xz) = (r@xzQ(u@Qxs))) and Vxz: a: ((xs@xz) = (r@xz@(u@xs))) and Vxj: a: (Vxk: a: ((xs@xk and xs@xk
(r@xk@xj)) = (rQ(u@xs)@Qxj and rQ(u@xs)Qxj)))) = Vxf: a — a: ((Vxx: a,xy: a: ((r@xxQ@xy) = (rQ(xf@xx)Q(xf@xy)))
(ro(xf@xx)@(xf@xy)))) = Ixw: a: (r@xw@(xf@xw) and rQ(xfAQxw)Qxw))) thf(cTHM145_A _pme, conjecture)

SEV318A5.p TPS problem THM145-B

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

Vr:a — a — $o,u: (a — $0) — a: ((Vxx: a,xy: a,xz: a: ((r@xx@xy and rQxy@Q@xz) = (r@xx@xz)) and Vxs: a —

$o: (Vxz: a: ((xs@xz) = (r@QxzQ(u@xs))) and Vxz: a: ((xs@xz) = (r@xz@(u@xs))) and Vxj: a: (Vxk: a: ((xs@xk) =
(r@xk@xj)) = (rQ(u@xs)Qxj)))) = Vxf:a — a: ((Vxx: a,xy: a: ((r@xxQ@Qxy) = (rQ(xf@xx)Q(xf@xy))) and Vxx: a,xy: a:
(rQ(xfOxx)Q(xfGxy)))) = Ixw: a: (r@xwQ(xf@xw) and rQ(xfQxw)Qxw))) thf(cTHM145_B_pme, conjecture)

SEV319A5.p TPS problem THM145L

Tarski’s (actually Knaster’s) Fixed Point Theorem for lattices: In a complete lattice, every monotone function has

a fixed point.

a: $tType thf(a_type, type)

Vi:a — a — $o,u: (a — $0) — a: ((Vxx: a,xy: a,xz: a: (((@xx@xy and (QxyQxz) = (IQxx@xz)) and Vxs: a —

$o: (Vxz: a: ((xs@xz) = (lQ@xz@(u@xs))) and Vxj: a: (Vxk: a: ((xs@Qxk) = (IQxk@xj)) = (IQ(u@xs)Qxj)))) =

Vxf: a — a: (Vxx: a,xy: a: ((1@xx@xy) = (IQ(xf@xx)Q(xfAxy))) = Ixw: a: ((QxwQ(xfQxw) and {Q(xfQxw)Qxw))) th

SEV319A6.p TPS problem THM145L1

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

cLQ:a—a— $o thf(cLQ, type)

Vu: (a — $0) — a: ((Vxx: a,xy: a,xz: a: ((cLQ@xx@xy and cLQQ@xy@xz) = (cLQ@xx@xz)) and Vxs: a —

$o: (Vxz: a: ((xs@xz) = (cLQ@xzQ(u@xs))) and Vxj: a: (Vxk: a: ((xs@xk) = (cLQQ@QxkQxj)) = (cLQQ(u@xs)Qxj)))) =
Vxf: a — a: (Vxx: a,xy: a: ((cLQ@xxQ@xy) = (cLQQ(xf@Qxx)Q(xf@Qxy))) = Ixw: a: (cLQQAxwQ(xf@Qxw) and cLQQ(xfQxw)

SEV321A5.p TPS problem from KNASTER-TARSKI

Related to the Knaster-Tarski theorem.

a: $tType thf(a_type, type)

Vr:a — a — $o,u: (a — $0) — a: ((Vxx: a,xy: a,xz: a: ((r@xx@xy and r@xy@xz) = (rQxx@xz)) and Vxs: a —
$o: (Vxz: a: ((xs@xz) = (r@xzQ@(u@xs))) and Vxj: a: (Vxk: a: ((xs@xk and xs@xk) = (r@xkQxj)) =
(r@(u@xs)@xj and rQ(u@xs)Qxj)))) = Vxf: a — a: (Vxx: a,xy: a: ((r@xx@xy) = (rQ(xfQxx)Q(xfQxy))) =
Ixw: a: (r@xw@(xf@xw) and rQ(xfA@xw)Qxw))) thf(cTHM145_C_pme, conjecture)

SEV322A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

c¢GVB_ZERO: $i thf(cGVB_ZERO, type)

c¢GVB_N: $i — $i — $o thf(cGVB_N; type)
—cGVB_INQz@QcGVB_ZERO thf(cGVB_AX_ZERO, conjecture)

SEV323A5.p TPS problem from GVB-MB-AXIOMS
z: $i thf(z, type)

cGVB_M: $i — $o thf(cGVB_M, type)

cGVB_V: §i thf(cGVB_V, type)

c¢GVB_N: $i — $i — $o thf(cGVBN, type)
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(cGVB_INQ@Qz@QcGVB_V) < (cGVB_M@z) thf(cGVB_AX_V, conjecture)

SEV324A5.p TPS problem from GVB-MB-AXIOMS

x: $i thi(z, type)

c¢cGVB_NOP: $i — $i — $i thf(cGVB_NOP, type)

cGVB.SING: $i — $i  thf(cGVB_SING, type)

(cGVB_SING@z) = (¢cGVB.NOPQzQz) thf(cGVB_AX_SING, conjecture)

SEV325A5.p TPS problem from GVB-MB-AXIOMS

x: $i thf(z, type)

y: $i thi(y, type)

c¢GVB_M: $i — $o thf(cGVB_M, type)

c¢GVB.N: §i — 8i — $o  thf(cGVB.IN, type)

(cGVBINQz@Qy) = (cGVB_MaQx) thf(cGVB_A3, conjecture)

SEV326A5.p TPS problem from GVB-MB-AXIOMS

x: $i thi(z, type)

c¢GVB_SING: $i — $i thf(cGVB_SING, type)

c¢GVB_UNION: $i — $i — $i thf(cGVB_UNION, type)

c¢GVB_SUCC: $i — $i thf(cGVB_SUCC, type)

(cGVB_SUCC@z) = (¢cGVB_.UNION@Qz@(cGVB_SINGQz)) thf(cGVB_AX_SUCC, conjecture)

SEV327A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

c¢GVB_SING_VAL: $i — $o thf(cGVB_SING_VAL, type)

c¢GVB_RELATION: $i — $o thf(cGVB_RELATION, type)

c¢GVB_FUNCTION: $i — $o thf(cGVB_FUNCTION, type)

(cGVB_FUNCTION@z) <= (cGVB_RELATION@z and cGVB_SING_VALQz) thf(cGVB_AX_FUNCTION, conjecture

SEV328A5.p TPS problem from GVB-MB-AXIOMS

y: $i thi(y, type)

x: $i thf(z, type)

cGVB_V: $i thf(cGVB_V, type)

c¢cGVB_CROSS: $i — $i — $i thf(cGVB_CROSS, type)

cGVB_INTERSECT: $i — $i — $i  thf(cGVB_INTERSECT, type)

¢GVB_RESTRICT: $i — $i — $i thf(cGVB_RESTRICT, type)

(cGVB_RESTRICT@zQy) = (cGVB_INTERSECTQz@(cGVB_CROSS@y@QcGVB_V)) thf(cGVB_AX_RESTRICT, conje

SEV329A5.p TPS problem from GVB-MB-AXIOMS

[ 8 thi(f, type)

¢GVB_CONVERSE: $i — $i thf(cGVB_.CONVERSE, type)

¢GVB_FUNCTION: $i — $o thf(cGVB_FUNCTION, type)

¢GVB_ONE_ONE: $i — $o thf(cGVB_ONE_ONE, type)

(¢cGVB_.ONE_ONEQf) <= (¢cGVB_FUNCTION@/f and cGVB_FUNCTION@(cGVB_.CONVERSEQ/)) thf(cGVB_AX

SEV330A5.p TPS problem from GVB-MB-AXIOMS

y: $i thi(y, type)

x: $i thi(z, type)

¢GVB_COMPLEMENT: $i — $i thf(cGVB_COMPLEMENT, type)

¢cGVB_INTERSECT: $i — $i — $i thf(cGVB_INTERSECT, type)

c¢GVB_UNION: $i — 8i — $i  thf(cGVB_UNION, type)

(cGVB_UNION@z@y) = (cGVB.COMPLEMENT@(cGVB_INTERSECT@(cGVB.COMPLEMENT@z)@(cGVB_.COMPLE

SEV331A5.p TPS problem from GVB-MB-AXIOMS

y: $i thi(y, type)

x: $i thf(z, type)

cGVB.NOP: $i — $i — $i  thf(cGVB_NOP, type)

c¢GVB_SING: $i — $i thf(cGVB_SING, type)

cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

(cGVB_OP@zQy) = (cGVB_NOPQ(cGVB_SINGQz)Q(cGVB_NOPQzQy)) thf(cGVB_AX_OP, conjecture)

SEV332A5.p TPS problem from GVB-MB-AXIOMS
y: $i thf(y, type)
x: $i thf(z, type)
f:8i thi(f, type)
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cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

cGVB_APPLY: $i — $i — $i  thf(cGVB_APPLY, type)

cGVB_APP;: $i — $i — $i — $i thf(cGVB_APP,, type)

(cGVB_APP,QfQzQy) = (¢cGVB_APPLYQf@(cGVB_OPQzQy)) thf(cGVB_AX_APPs, conjecture)

SEV333A5.p TPS problem from GVB-MB-AXIOMS

x: $i thf(z, type)

z: $i thf(z, type)

¢GVB_SUBSET: $i — $i — $o thf(cGVB_SUBSET, type)

cGVBM: $i — 80 thf(cGVB_M, type)

¢cGVB_POWERSET: $i — $i thf(cGVB_POWERSET, type)

c¢GVB_N: $i — $i — $o thf(cGVB_N, type)

(cGVB_INQ@QzQ(cGVB_.POWERSETQz)) < (cGVB.M@z and cGVB_SUBSET@:@Qx) thf(cGVB_Cj3, conjecture)

SEV334A5.p TPS problem from GVB-MB-AXIOMS

x: $i thi(z, type)

z: $i thf(z, type)

cGVB_N: $i — $i — $o thf(cGVB_IN, type)

cGVB_M: $i — $o thf(cGVB_M, type)

c¢cGVB_COMPLEMENT: $i — $i thf(cGVB_COMPLEMENT, type)

(cGVB_INQ@Qz@Q(cGVB.COMPLEMENT@z)) <= (cGVB-MQz and - cGVB_INQzQx) thf(cGVB_Bg3, conjecture)

SEV335A5.p TPS problem from GVB-MB-AXIOMS

y: $i thf(y, type)

x: $i thf(z, type)

¢cGVB_SUBSET: $i — $i — $o thf(cGVB_SUBSET, type)

c¢cGVB_PROP_SUBSET: $i — $i — $o thf(cGVB_PROP_SUBSET, type)

(cGVB_PROP_SUBSET@zQy) <= (cGVB_SUBSETQzQy and = # y) thf(cGVB_AX_PROP_SUBSET, conjecture)

SEV336A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

c¢GVB_OPP: $i — $o thf(cGVB_OPP, type)

c¢GVB_N: $i — $i — $o thf(cGVBN, type)

cGVBM: $i — 80 thf(cGVB_M, type)

¢GVB_RELATION: $i — $o thf(cGVB_RELATION, type)

(cGVB_RELATION@Qz) < V¥xx: $i: ((cGVBM@xx) = ((cGVB_IN@xxQz) = (cGVB_.OPP@xx))) thf(cGVB_AX_R

SEV337A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

c¢GVB_SECOND: $i — $i thf(cGVB_SECOND, type)

cGVB_FIRST: $i — $i thf(cGVB_FIRST, type)

c¢GVB_N: $i — $i — $o thf(cGVB_IN, type)

cGVB_OPP: $i — $o thf(cGVB_OPP, type)

¢cGVB_M: $i — $o thf(cGVB_M, type)

c¢GVB_ESTIN: §$i thf(cGVB_ESTIN, type)

(cGVB_IN@z@cGVB_ESTIN) <= (¢cGVB-MQz and cGVB_OPP@z and cGVB_INQ(cGVB_FIRST@z)Q(cGVB_SECOND

SEV338A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

¢cGVB_SECOND: $i — $i thf(cGVB_SECOND, type)

cGVB_FIRST: $i — $i  thf(cGVB_FIRST, type)

c¢cGVB_OPP: $i — $o thf(cGVB_OPP, type)

¢cGVBM: $i — %0 thf(cGVB_M, type)

cGVB_IDENT: $i thf(cGVB_IDENT, type)

c¢GVB_N: $i — $i — $o thf(cGVB_N, type)

(cGVB_IN@zQcGVB_IDENT) <= (cGVB_M@z and cGVB_OPP@z and (cGVB_FIRST@z) = (cGVB_SECOND@2))

SEV339A5.p TPS problem from GVB-MB-AXIOMS
y: $i thf(y, type)

z: $i thf(z, type)

x: $i thf(z, type)

c¢cGVB_N: $i — $i — $o thf(cGVB_N; type)
c¢cGVB_M: $i — $o thf(cGVB_M, type)
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c¢cGVB_INTERSECT: $i — $i — $i thf(cGVB_INTERSECT, type)
(cGVB_INQ@QzQ(cGVB_INTERSECTQ@QzQy)) <= (cGVB.M@z and cGVB_INQzQz and cGVB_INQzQy) thf(cGVB_B;

SEV340A5.p TPS problem from GVB-MB-AXIOMS

y: $i thf(y, type)

x: $i thi(z, type)

c¢GVB_N: $i — $i — $o thf(cGVB_N, type)

¢cGVB_M: $i — $o thf(cGVB_M, type)

¢cGVB_SUBSET: $i — $i — $o thf(cGVB_SUBSET, type)

(cGVB_SUBSET@QzQy) <= Vxu: $i: (cGVB_M@xu and ((cGVB_IN@xu@z) = (cGVB_INQxu@Qy))) thf(cGVB_AX_S1

SEV341A5.p TPS problem from GVB-MB-AXIOMS

x: $i thf(z, type)

f: 8 thf(f, type)

c¢GVB_CROSS: $i — $i — $i thf(cGVB_CROSS, type)

cGVB_MAPS: $i — $i — $i — 8o thi(cGVB_MAPS, type)

c¢cGVB_M: $i — $o thf(cGVB_M, type)

¢cGVB_CLOSED: $i — $i — $o thf(cGVB_CLOSED, type)

(cGVB_CLOSEDQzQf) <= (cGVB_M@Qz and cGVB_MQ@f and cGVB_.MAPSQf@Q(cGVB_CROSSQzQz)Qx) thf(cGYV

SEV342A5.p TPS problem from GVB-MB-AXIOMS

y: $i thi(y, type)

u: $i thf(u, type)

x: $i thi(z, type)

cGVB_M: $i — $o thf(cGVB_M, type)

¢cGVB_NOP: $i — $i — $i thf(cGVB_NOP, type)

c¢GVB_N: $i — $i — $o thf(cGVB.N, type)

(cGVB_INQu@Q(cGVB.NOPQ@zQy)) <= (cGVBM@Qu and (u =z or u = y)) thf(cGVB_Ay, conjecture)

SEV343A5.p TPS problem from GVB-MB-AXIOMS

y: $i thf(y, type)

x: $i thi(z, type)

c¢GVB_N: $i — $i — $o thf(cGVBN; type)

cGVBM: $i — 80 thf(cGVB_M, type)

Vxu: $i: ((cGVBM@xu) = ((cGVBIN@xu@Qz) <= (cGVB_INQ@QxuQy))) = z =y thf(cGVB_Aj, conjecture)

SEV344A5.p TPS problem from GVB-MB-AXIOMS

x: $i thf(z, type)

c¢cGVB_DISJOINT: $i — $i — $o thf(cGVB_DISJOINT, type)

c¢GVB_N: $i — $i — $o thf(cGVB_IN, type)

cGVBM: $i — 80 thf(cGVB_M, type)

c¢cGVB_ZERO: $i thf(cGVB_ZERQO, type)

x # ¢GVB_ZERO = Ixu: $i: (cGVB_M@xu and cGVB_IN@xuQz and cGVB_DISJOINT@xu@z) thf(cGVB_D, conjectu

SEV345A5.p TPS problem from GVB-MB-AXIOMS

y: $i thi(y, type)

f:8i thi(f, type)

x: $i thf(z, type)

¢cGVB_RANGE: $i — $i thf(cGVB_RANGE, type)

¢GVB_SUBSET: $i — $i — $o thf(cGVB_SUBSET, type)

cGVB_DOMAIN: $i — $i  thf(cGVB_DOMAIN, type)

cGVB_FUNCTION: $i — $0  thf(cGVB_FUNCTION, type)

¢cGVB_MAPS: $i — $i — $i — $o thf(cGVB_MAPS, type)

(cGVB.MAPS@QfQzQy) < (cGVB_FUNCTIONQf and (cGVB.DOMAIN@f) = 2 and cGVB_.SUBSET@Q(cGVB_RANG

SEV346A5.p TPS problem from GVB-MB-AXIOMS

y: $i thi(y, type)

x: $i thi(z, type)

c¢GVB.N: §i — 81 — $o  thf(cGVB_N, type)

cGVB_M: $i — $o thf(cGVB_M, type)

c¢cGVB_DISJOINT: $i — $i — $o thf(cGVB_DISJOINT, type)

(cGVB_DISJOINT@z@Qy) <= Vxu: $i: ((cGVB_M@xu) = —c¢GVB_INQxu@z and cGVB_INQxuQy) thf(cGVB_AX_D

SEV347A5.p TPS problem from GVB-MB-AXIOMS
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x: $i thf(z, type)

z: $i thf(z, type)

cGVB_FIRST: $i — $i thf(cGVB_FIRST, type)

cGVB_SECOND: $i — $i  thf(cGVB_SECOND, type)

c¢cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

c¢cGVB_N: $i — $i — $o thf(cGVB_N, type)

c¢cGVB_OPP: $i — %o thf(cGVB_OPP, type)

c¢cGVB_M: $i — $o thf(cGVB_M, type)

¢GVB_CONVERSE: $i — $i thf(cGVB_.CONVERSE, type)

(cGVB_INQ@Qz@Q(cGVB_.CONVERSEQz)) <= (cGVB.M@z and cGVB_OPPQ@z and cGVB_INQ(cGVB_OP@(cGVB_SECO

SEV348A5.p TPS problem from GVB-MB-AXIOMS

x: $i thf(z, type)

c¢cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

cGVBM: $i — 80 thf(cGVB_M, type)

cGVB_OPP: $i — $o thf(cGVB_OPP, type)

(cGVB_.OPPQzr) <= 3xy: $i,xz: $i: (cGVB_M@xy and cGVB_-M@xz and z = (¢cGVB_OPQxyQxz)) thf(cGVB_AX_OP!

SEV349A5.p TPS problem from GVB-MB-AXIOMS

c¢cGVB_SUCC: $i — $i thf(cGVB_SUCC, type)

c¢GVB.N: §i — 81 — $o  thf(cGVB_IN, type)

c¢GVB_ZERO: $i thf(cGVB_ZERO, type)

cGVB_M: $i — $o thf(cGVB_M, type)

Ixy: $i: (cGVB_M@xy and cGVB_INQcGVB_ZERO@xy and Vxx: $i: ((cGVB_INQ@xx@xy) = (cGVB_INQ(cGVB_SUCCQx:

SEV350A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

x: $i thf(z, type)

c¢GVB.N: $i — $i — $o thf(cGVB_IN, type)

cGVB_M: $i — $o thf(cGVB_M, type)

cGVB_SIGMA: $i — $i thf(cGVB_SIGMA, type)

(cGVB_INQ@QzQ(cGVB_SIGMAQz)) < (cGVB.M@z and Ixy: $i: (cGVB-M@xy and ¢cGVBINQ@xyQz and cGVB_INQzQ

SEV351A5.p TPS problem from GVB-MB-AXIOMS

y: $i thi(y, type)

z: $i thf(z, type)

x: $i thf(z, type)

cGVB_SECOND: $i — $i  thf(cGVB_SECOND, type)
c¢GVB_N: $i — $i — $o thf(cGVB_IN, type)
c¢cGVB_FIRST: $i — $i thf(cGVB_FIRST, type)
c¢GVB_OPP: $i — $o thf(cGVB_OPP, type)
cGVB_M: $i — $o thf(cGVB_M, type)
¢cGVB_CROSS: $i — $i — $i thf(cGVB_CROSS, type)
(cGVB_INQ@Qz@(cGVB_.CROSS@QzQy)) <= (cGVBM@z and cGVB_OPP@z and cGVB_.IN@Q(cGVB_FIRSTQ@z)Qx and cG

SEV352A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

x: $i thi(z, type)

¢cGVB_FIRST: $i — $i thf(cGVB_FIRST, type)

c¢cGVB_N: $i — $i — $o thf(cGVB_N; type)

c¢cGVB_OPP: $i — $o thf(cGVB_OPP, type)

¢cGVBM: $i — %0 thf(cGVB_M, type)

¢cGVB_DOMAIN: $i — $i thf(cGVB_DOMAIN, type)

(cGVB_INQ@QzQ(cGVB.DOMAIN@Qz)) <= (cGVB_M@z and Ixt: $i: (cGVB_M@xt and cGVB_OPP@xt and ¢cGVB_IN@xt
(cGVB_FIRST@xt))) thf(cGVB_By4, conjecture)

SEV354A5.p TPS problem from GVB-MB-AXIOMS

g: $i thf(g, type)

f: 8 thi(f, type)

c¢GVB_N: $i — $i — $o thf(cGVB_IN, type)
cGVB_COMPOSE: $i — $i — $i  thf(cGVB_.COMPOSE, type)
cGVB_ITERATE: $i — $i — $o thf(cGVB_ITERATE, type)
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(cGVBITERATEQfQg) <= Vxp: $i: ((cGVBIN@Q f@xp and Vxj: $i: ((cGVB_IN@xj@xp) = (cGVB_INQ(cGVB_COMP(
(cGVB_INQg@xp)) thf(cGVB_AX_ITERATE, conjecture)

SEV355A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

x: $i thf(z, type)

c¢GVB_N: $i — $i — $o thf(cGVBN, type)

cGVB.OP: $i — $i — 8i  thf(cGVB_OP, type)

cGVB_M: $i — %o thf(cGVB_M, type)

¢GVB_SECOND: $i — $i thf(cGVB_SECOND, type)

(cGVB_INQzQ(cGVB_SECOND@z)) < (¢cGVB_MQz and Ixu: $i,xv: $i: (cGVB_M@xu and cGVB_M@xv and x =
(cGVB_OP@xu@xv) and cGVB_INQzQxv)) thf(cGVB_AX_SECOND, conjecture)

SEV356A5.p TPS problem from GVB-MB-AXIOMS

z: $i thf(z, type)

x: $i thi(z, type)

c¢GVB_N: $i — $i — $o thf(cGVB_N; type)

cGVB.OP: $i — $i — 8i  thf(cGVB_OP, type)

cGVBM: $i — %0 thf(cGVB_M, type)

c¢cGVB_FIRST: $i — $i thf(cGVB_FIRST, type)

(cGVB_INQzQ(cGVB_FIRSTQz)) <= (cGVBM@z and Jxu: $i,xv: $i: (¢cGVB_M@xu and ¢cGVB_M@Qxv and z =
(cGVB_OP@xu@xv) and cGVB_IN@QzQxu)) thf(cGVB_AX_FIRST, conjecture)

SEV357A5.p TPS problem from GVB-MB-AXIOMS

cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

c¢cGVB_N: $i — $i — $o thf(cGVB_N, type)

c¢cGVB_M: $i — $o thf(cGVB_M, type)

c¢cGVB_ZERO: $i thf(cGVB_ZEROQ, type)

¢GVB_FUNCTION: $i — $o thf(cGVB_FUNCTION, type)

Ixu: $i: (cGVB_.FUNCTION@xu and Vxx: $i: ((cGVB_M@xx and xx # cGVB_ZERO) = 3Ixy: $i: (cGVB_M@xy and cGVB

SEV358A5.p TPS problem from GVB-MB-AXIOMS

z: 81 thf(z, type)

x: $i thi(z, type)

f: 8 thi(f, type)

c¢cGVB_SECOND: $i — $i thf(cGVB_SECOND, type)
cGVB_FIRST: $i — $i  thf(cGVB_FIRST, type)
c¢GVBN: §i — 81 — $o  thf(cGVB.IN, type)
cGVB_OPP: $i — $o  thf(cGVB_OPP, type)

cGVB_M: $i — $o thf(cGVB_M, type)

cGVB_IMAGE: $i — $i — $i thf(cGVB_IMAGE, type)
(cGVB_INQz@Q(cGVB.IMAGEQzQf)) <= (cGVB_M@z and Ixy: $i: (cGVB_M@xy and cGVB_OPP@xy and cGVB_IN@:
z)) thf(cGVB_Cy, conjecture)

SEV359A5.p TPS problem from GVB-MB-AXIOMS

g: $i thf(g, type)

f:8i thi(f, type)

c¢GVB_N: $i — $i — $o thf(cGVB_IN, type)

¢cGVB_COMPOSE: $i — $i — $i thf(cGVB_COMPOSE, type)

cGVB_M: $i — $o thf(cGVB_M, type)

¢cGVB_ITERATE: $i — $i — $o thf(cGVB_ITERATE, type)

(¢cGVBITERATEQfQg) <= Vxp: $i: ((cGVBINQ f@xp and Vxj: $i: ((cGVB_IN@xj@xp and cGVB_MQ@(cGVB_COMPO!
(cGVB_INQ@Q(cGVB_.COMPOSE@xjQf)@xp))) = (cGVBINQgQxp)) thf(cGVB_AX_ITERATE;, conjecture)

SEV360A5.p TPS problem from GVB-MB-AXIOMS
z: $i thf(z, type)

y: $i thi(y, type)

f:8i thi(f, type)

cGVB_SECOND: $i — $i  thf(cGVB_SECOND, type)
cGVBN: §i — $i — $o  thf(cGVBN, type)
¢cGVB_FIRST: $i — $i thf(cGVB_FIRST, type)
c¢cGVB_OPP: $i — $o thf(cGVB_OPP, type)
c¢cGVB_M: $i — $o thf(cGVB_M, type)
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cGVB_APPLY: $i — $i — $i  thf(cGVB_APPLY, type)
(cGVB_INQz@Q(cGVB_APPLYQfQy)) <= (cGVB_M@z and Ixw: $i: (cGVB_M@xw and cGVB_OPP@xw and cGVB_INC
y and cGVB_IN@zQ(cGVB_SECOND@xw))) thf(cGVB_AX_APPLY, conjecture)

SEV361A5.p TPS problem from GVB-MB-AXIOMS

x: $i thf(z, type)

c¢cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

cGVB.IN: $i — $i — $o  thf(cGVB_IN, type)

cGVB_M: $i — %o thf(cGVB_M, type)

c¢GVB_SING_VAL: $i — $o thf(cGVB_SING_VAL, type)

(cGVBSING_VALQz) <« Vxu: $i,xv: $i,xw: $i: ((cGVB_M@xu and cGVB_M@xv and cGVB_M@Qxw) =
((cGVB_IN@(cGVB_OP@xu@xv)@z and cGVB_INQ(cGVB_OPGxu@xw)Q@zr) = xv =xw))  thf(cGVB_AX_SING_VAL,

SEV362A5.p TPS problem from GVB-MB-AXIOMS

x: $i thi(z, type)

z: $i thf(z, type)

c¢cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

cGVB.IN: $i — $i — $o  thf(cGVB_IN, type)

cGVBM: $i — %0 thf(cGVB_M, type)

¢cGVB_FLIP_RANGE: $i — $i thf(cGVB_FLIP_RANGE, type)

(cGVB_INQ@QzQ(cGVB_FLIP_RANGEQz)) <= (cGVB_M@z and Jxu: $i,xv: $i,xw: $i: (¢cGVB_M@xu and ¢cGVB_M@Qxv a1
(cGVB_OP@xu@Q(cGVB_OP@xv@xw)) and cGVB_INQ(cGVB_OP@xu@Q(cGVB_OPQxwQxv))Qx)) thf(cGVB_Bsg, conjec

SEV363A5.p TPS problem from GVB-MB-AXIOMS

x: $i thi(z, type)

z: $i thf(z, type)

c¢cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

cGVB.IN: $i — $i — $o  thf(cGVB_IN, type)

cGVBM: $i — 80 thf(cGVB_M, type)

¢cGVB_ROT_RIGHT: $i — $i thf(cGVB_ROT_RIGHT, type)

(cGVB_INQ@QzQ(cGVB_.ROT RIGHT@Qz)) < (cGVB_MQz and Ixu: $i,xv: $i, xw: $i: (¢cGVB_M@xu and cGVB_M@xv anc
(cGVB_OP@xu@Q(cGVB_OP@xv@xw)) and cGVB_INQ(cGVB_OP@xv@Q(cGVB_OPQxw@xu))Qx)) thf(cGVB_By7, conjec

SEV364A5.p TPS problem from GVB-MB-AXIOMS

g: $i thf(g, type)

f: 8 thf(f, type)

z: $i thf(z, type)

c¢GVB_OP: $i — 8$i — 8i thf(cGVB_OP, type)

c¢GVB.N: §i — $i — $o  thf(cGVB_IN, type)

cGVB_M: $i — $o thf(cGVB_M, type)

cGVB_.COMPOSE: $i — $i — $i  thf(cGVB_COMPOSE, type)

(cGVB_INQz@Q(cGVB_.COMPOSEQgQf)) <= (cGVB.M@z and Ixx: $i, xy: $i, xw: $i: (cGVB_M@xx and cGVB_M@xy ar
(cGVB_OP@xx@xy) and cGVB_INQ(cGVB_OP@xx@xw)Qf and cGVB_INQ(cGVB_.OPQxw@xy)Qg)) thf(cGVB_AX_C

SEV365A5.p TPS problem from GVB-MB-AXIOMS

h: $i thf(h, type)

fo: $i thi(f2, type)

f1: 81 thi(f1, type)

s1: $i thf(sy, type)

s9: $i thf(sa, type)

cGVB_APPLY: $i — $i — $i thf(cGVB_APPLY, type)

cGVB_APP;: $i — $i — $i — $i thf(cGVB_APP,, type)

c¢GVB_N: $i — $i — $o thf(cGVBN; type)

cGVB_MAPS: $i — $i — $i — S0 thf(cGVB_MAPS, type)

c¢GVB_CLOSED: $i — $i — $o thf(cGVB_CLOSED, type)

¢cGVB_HOMOM: $i — $i — $i — $i — $i — $o thf(cGVB_HOMOM, type)

(cGVB_HOMOM@h@s;@Qf1@s@Qf5) <= (cGVB_CLOSED@s;Qf; and cGVB_CLOSED@s,Qf5 and cGVB_MAPSQh@s;
(cGVB_APPLY@AhQ(cGVB_APP,@ f, @xx@xy)) = (cGVB_APP,@ f,@(cGVB_APPLY @h@xx)Q(cGVB_APPLY @hQxy))))

SEV366A5.p TPS problem from GVB-MB-THMS
b: $i thf(b, type)

a: $i thf(a, type)

cGVB_OP: $i — $i — $i thf(cGVB_OP, type)
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cGVB_M: $i — $o thf(cGVB_M, type)
cGVB_MQ(cGVB_OPQa@b) thf(cGVB_OP_PROPs, conjecture)

SEV368A5.p TPS problem from GVB-MB-THMS

u: $i thf(u, type)

¢cGVB_POWERSET: $i — $i thf(cGVB_POWERSET, type)

cGVB_M: $i — $o thf(cGVB_M, type)

(cGVB.MQu) = (cGVBM@(cGVB_.POWERSET@u)) thf(cGVB_C3A, conjecture)

SEV369A5.p TPS problem from GVB-MB-THMS

f:8i thi(f, type)

x: $i thi(z, type)

cGVBIMAGE: $i — $i — $i  thf(cGVB_IMAGE, type)

cGVB_M: $i — %o thf(cGVB_M, type)

¢GVB_FUNCTION: $i — $o thf(cGVB_FUNCTION, type)

(cGVB_M@z and cGVB_FUNCTION@f) = (cGVBMQ@Q(cGVBIMAGE@z@Qf)) thf(cGVB_C4A, conjecture)

SEV370A5.p TPS problem from GVB-MB-THMS

cGVB_.COMPOSE: §i — $i — $i  thf(cGVB_COMPOSE, type)

cGVBM: $i — 80 thf(cGVB_M, type)

vxf: 81, xg: $i: ((cGVB.M@xf and cGVBM@xg) = (cGVBMQ(cGVB_.COMPOSEQx{f@xg))) thf(cGVB_COMP_PROP:

SEV371A5.p TPS problem from GVB-MB-THMS

c¢cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

c¢cGVB_SECOND: $i — $i thf(cGVB_SECOND, type)

¢cGVB_M: $i — $o thf(cGVB_M, type)

Vxa: $i, xb: $i: ((cGVB_-M@xa and cGVB-M@xb) = (cGVB_SECOND@(cGVB_OP@xa@xb)) = xb) thf(cGVB_SND_PE

SEV372A5.p TPS problem from GVB-MB-THMS

cGVB_OP: $i — $i — 8i thf(cGVB_OP, type)

c¢cGVB_FIRST: $i — $i thf(cGVB_FIRST, type)

cGVB_M: $i — $o thf(cGVB_M, type)

Vxa: $i, xb: $i: ((cGVB_M@xa and cGVB_M@xb) = (cGVB_FIRST@Q(cGVB_OP@xa@xb)) = xa) thf(cGVB_FST_PROI

SEV373A5.p TPS problem from GVB-MB-THMS
cGVB_COMPOSE: $i — $i — $i thf(cGVB_COMPOSE, type)
Vxf: $i, xg: $i, xh: $i: (¢cGVB_.COMPOSEQxfQ(cGVB_-COMPOSE@xg@xh)) = (cGVB_.COMPOSEQ(cGVB_.COMPOSE@x{@

SEV374A5.p TPS problem from GVB-MB-THMS

f:8i thi(f, type)

cGVB_COMPOSE: $i — $i — $i thf(cGVB_COMPOSE, type)

c¢cGVB_N: $i — $i — $o thf(cGVB_N, type)

¢cGVB_M: $i — $o thf(cGVB_M, type)

Jp: $i: Vxg: $i: ((cGVBM@xg) = ((cGVB_IN@xgQp) <= (cGVB_.COMPOSEQ f@xg) = (cGVB.COMPOSE@xgQf)))

SEV375A5.p TPS problem from GVB-MB-THMS

f:8i thi(f, type)

cGVB_M: $i — $o thf(cGVB_M, type)

¢cGVB_COMPOSE: $i — $i — $i thf(cGVB_COMPOSE, type)

cGVBIN: $i — $i — $o  thf(cGVB_IN, type)

Ip: $i: Vxg: $i: ((cGVBIN@xgQ@p) <= ((cGVB.COMPOSEQf@xg) = (cGVB.COMPOSE@xgQf) and ¢GVB_Maxg))

SEV376A5.p TPS problem from GVB-MB-THMS

f3:81  thi(fs, type)

s3: $i thf(ss, type)

fi: 81 thi(f1, type)

s1: 81 thf(sy, type)

hi: $i thi(hq, type)

hg: $l thf(hg, type)

fg: $l thf(fg,type)

S9: $i thf(sa, type)

cGVB_COMPOSE: $i — $i — $i thf(cGVB_COMPOSE, type)
¢cGVB_HOMOM: $i — $i — $i — $i — $i — $o thf(cGVB_HOMOM, type)
(cGVB_HOMOM®@h,@s;@ f1@s5Q fo and cGVB_.HOMOM®@h,Qs5,@ fo@s3Q f3) = (¢cGVB.HOMOM®@(cGVB_.COMPOSE@
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SEV377A5.p TPS problem from GVB-MB-THMS

c¢cGVB_COMPOSE: $i — $i — $i thf(cGVB_COMPOSE, type)

cGVB_APPLY: $i — $i — $i thf(cGVB_APPLY, type)

c¢cGVB_DOMAIN: $i — $i thf(cGVB_DOMAIN, type)

cGVB_N: $i — $i — $o thf(cGVB_IN, type)

c¢cGVB_FUNCTION: $i — $o thf(cGVB_FUNCTION, type)

Vxf: $1, xg: $i, xx: $i: ((cGVB_FUNCTION@xf and cGVB_IN@xx@(cGVB_.DOMAIN@xf)) = (cGVB_APPLY@xg@(cGVB_/
(cGVB_APPLY@(cGVB_COMPOSE@xg@xf)@xx)) thf(cGVB_APP_PROP;, conjecture)

SEV378A5.p TPS problem from GVB-MB-THMS

¢cGVB_APPLY: $i — $i — $i thf(cGVB_APPLY, type)

cGVB_ITERATE: $i — $i — $o thf(cGVB_ITERATE, type)

Vxf: $i: (Ixg: $i: (¢cGVBITERATEQ@x{fQxg and Ixx: $i: ((cGVB_APPLY@Qxg@Qxx) = xx and Vxz: $i: ((cGVB_APPLY @xg@Qx:
Xz = xz=1xx))) = 3Ixy: $i: (¢cGVB_APPLY@xfQxy) = xy) thf(cGVB_THM15B, conjecture)

SEV379A5.p TPS problem from GVB-MB-THMS

c¢cGVB_OP: $i — $i — $i thf(cGVB_OP, type)

cGVB_M: $i — $o thf(cGVB_M, type)

Vxa: $i, xb: $i, xc: $i, xd: $i: ((cGVB_M@xa and cGVB_M@xb and cGVB_M@xc and cGVB_M@xd and (¢cGVB_OP@xa@xb)
(cGVB_OP@xc@xd)) = (xa = xc and xb = xd)) thf(cGVB_OP_PROP, conjecture)

SEV380A5.p TPS problem from GVB-MB-THMS

cGVB_APPLY: $i — $i — $i thf(cGVB_APPLY, type)

cGVB_M: $i — $o thf(cGVB_M, type)

cGVB_ITERATE: $i — $i — $o thf(cGVB_ITERATE, type)

cGVB_FUNCTION: $i — $o  thf(cGVB_FUNCTION, type)

vxf: $i: ((cGVB_FUNCTION@xf and Ixg: $i: (¢cGVB_.FUNCTION@xg and cGVB_ITERATEQxf@xg and Ixx: $i: (cGVB_M
xx and Vxz: $i: ((cGVB-M@xz and (cGVB_APPLY@xg@xz) = xz) = xz =xx)))) = Ixy: $i: (cGVB_M@xy and (cGVB_A]
xy)) thf(cGVB_THM15B5, conjecture)

SEV381A5.p TPS problem from GVB-MB-THMS

cGVB_APPLY: $i — $i — $i thf(cGVB_APPLY, type)

c¢cGVB_DOMAIN: $i — $i thf(cGVB_DOMAIN, type)

c¢GVB.N: $i — $i — $o thf(cGVB_IN, type)

cGVB_FUNCTION: $i — $o thf(cGVB_FUNCTION, type)

cGVB_M: $i — $o thf(cGVB_M, type)

cGVB_ITERATE: $i — $i — $o thf(cGVB_ITERATE, type)

Vxf: $i: ((cGVB_M@xf and cGVB_FUNCTION@xf and 3xg: $i: (¢cGVBITERATEQ@xf@xg and cGVB_M@xg and cGVB_FUI
xx and Vxz: $i: ((cGVB_APPLY@xg@Qxz) = xz = xz =xx)))) = 3xy: $i: (¢(GVB_APPLY@xfQxy) = xy) thf(cGVB_TH

SEV382A5.p TPS problem TRANS-IND

Transfinite induction theorem, from [BB93].

a: $tType thf(a_type, type)

Vxr: a — a — $o0,p: a — $o: ((Vxs: a — $o: (Ixz: a: (xsQ@xz) = Ixy: a: (xs@xy and Vxw: a: ((xr@xw@xy) =
—xs@xw))) and Vxx: a: (Vxy: a: ((xr@xy@xx) = (pQ@xy)) = (pQ@xx))) = Vxx: a: (p@xx)) thf(cTRANS_IND, conjectur

SEV383A5.p TPS problem BLEDSOE-FENG-7

There is some set that doesn’t contain a given object a - so the empty set works.
a: $i thf(a, type)

Ja: $1 — $o: ~aQa thf(cBLEDSOE_FENG7, conjecture)

SEV384A5.p TPS problem THM117B

If R is a well-founded relation and P is an inductive property over R restricted to s, then everything in s has property

P; here R y w means y > w.

cP: $i — $o thf(cP, type)

s: 81— %o thf(s, type)

cR: $i — $i — %o thf(cR, type)

(Vxx: 81 — $o,xz: $i: ((xx@xz) = Ixy: $i: (xx@xy and Vxw: $i: ((cCRQxyQxw) = —xx@xw))) and Vxx;: $i: (Vxy;: $i: ((s@x
(cP@xy,)) = (cPQxx1))) = Vxxo: $i: ((s@xx2) = (cPQxx2)) thf(cTHM117B, conjecture)

SEV385A5.p TPS problem X6004
b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

x:b thf(x, type)
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y:a  thi(y, type)
Ixs: b — a: (Vxxg: b: (r =xx6 = y = (x8Q@xxg)) and Vxygs: a: (Y = Xygg = Ixyo: b (Axx7: b: (z = xx7 and xyz =
(xs@xx7))) = (Axx: b, xy: b: xx = xyQxy,))) thf(cX6004_pme, conjecture)

SEV386A5.p TPS problem TTTP5306A

a: $tType thf(a_type, type)

p:a — $o thf(p, type)

Ixy: a: p = (Axx: a,xy: a: xx = xy@xy) <= Ixy: a: (p@xy and Vxz: a: ((pQxz) = xy = xz)) thf(cTTTP5306A _pme, co

SEV387A5.p TPS problem GAZING-THMA44
a: $tType thf(a_type, type)
Vs:a — $0,t: a — $0,u: a — $0: (Axx: a: (s@xx and ((t@xx and —u@xx) or (u@xx and —~tQ@xx)))) = (Axz: a: ((s@xz and t@

SEV388A5.p TPS problem THM36

cS: $i— %o thf(cS, type)

cR: $i — $o thf(cR, type)

cR=cS = Vxx: $i: ((cCR@xx) = (cS@xx)) thf(cTHM36_pme, conjecture)

SEV389A5.p TPS problem THM37

cS: $i — $o thf(cS, type)

cR: i — %o thf(cR, type)

cR = (Axx: $i: (cR@xx and ¢S@xx)) = Vxx: $i: ((cCROGxx) = (cS@xx)) thf(cTHM37_pme, conjecture)

SEV390A5.p TPS problem THM35

cS: $i — $o thf(cS, type)

cR: $i — %o thf(cR, type)

(Axx: $i: (cCR@xx and ¢S@xx)) = cR = Vxx: §i: ((cR@xx) = (cSQxx)) thf(cTHM35_pme, conjecture)

SEV391A5.p TPS problem THMS87

cP: %1 — $i— %1 — %o thf(cP,type)

k:$1— $i  thf(k, type)

h: $i — $i thf(h, type)

a: $i thf(a, type)

Ixv: $i: Vxj: $i: Ixq: $i: ((cPQa@(hQxj)@xj or cPQxvQ(kQxj)QAxj) = (cP@xvQxqQxj)) thf(cTHMS87_pme, conjecture)

SEV392A5.p TPS problem THM38

cS: $i — $o thf(cS, type)

cR: $i — %o  thi(cR, type)

(Axx: $i: (cCR@xx and ¢S@xx)) = (Axz: $i: (cCR@xz or ¢S@xz)) = Vxx: $i: ((cR@Gxx) = (cS@xx)) thf(cTHM38_pme, con;

SEV393A5.p TPS problem THM39

cS: $i — $o thf(cS, type)

cR: $i — $o thf(cR, type)

(Axz: $i: (cCR@xz or ¢S@xz)) = (Axx: $i: (CR@xx and ¢S@xx)) = Vxx: §i: ((cCR@xx) = (cS@xx)) thf(cTHM39_pme, con;

SEV394A5.p TPS problem THM269

Example for CADE-15.

a: $tType thf(a_type, type)

Vxw: a — $0,xy: a — $0,xz: a — $o: ((Vxx: a: ((xw@xx and - xz@xx) = (xy@xx)) and (Axx: a: (xzQ@xx and = xy@xx)) =
(Axx: a: $false)) = Vxx: a: ((xw@xx) = (xy@xx))) thf(cTHM269_pme, conjecture)

SEV396A5.p TPS problem THM31

cR: $i — $o thf(cR, type)

cS: 81— %o thif(cS, type)

Vxx: $i: ((cR@xx) = (cSQ@xx)) <= (Axx: $i: (cCR@xx and ¢S@xx)) =cR  thf(cTHM31 _pme, conjecture)

SEV397A5.p TPS problem THM59

a: $tType thf(a_type, type)

cZ: a — $o thf(cZ, type)

cY:a— %o thf(cY, type)

cX:a— %0  thi(cX, type)

Vxx: a: (((¢X@xx and ¢cY@xx) or ¢ZQxx) <= ((cX@xx or ¢Z@Qxx) and (cY@xx or cZ@xx))) thf(cTHM59_pme, conject:
SEV398A5.p TPS problem THMG67A

a: $tType thf(a_type, type)

cF: (a — $0) = a— %o thf(cF, type)

cG: (a — $0) — a — $o thf(cG, type)
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(Vs: a — $o0,t: a — $o: (Vxx: a: ((s@xx) = (t@xx)) = Vxx: a: ((cFQtGxx) = (cFQsQxx))) and Vs: a —
$o: (Vxx: a: ((s@xx) = (cFQ(cGQs)@xx)) and Vxx: a: ((s@xx) = (cGQ(cF@Qs)@xx)))) = Vs: a —
$o,xx: a: ((cFQ(cGQ(cF@s))@xx) <= (cFQsQxx)) thf(cTHM67A _pme, conjecture)

SEV399A5.p TPS problem THM597

If K and L are order reversing, K o L has a fixed point.

Vk: ($1 — $0) — $i — $o,1: (31 — $0) — 81 — $o: ((Vxu: $i — $o,xv: $i — $o: (Vxx: $i: ((xu@xx) = (xv@xx)) =
Vxx: $i: ((k@xv@xx) = (k@xu@xx))) and Vxu: $i — $o,xv: $i — $o: (Vxx: $i: ((xu@xx) = (xv@xx)) =
Vxx: $i: (({Qxv@xx) = (IQ@xu@xx)))) = Ixw: $i — $o: (kQ({Qxw)) = xw) thf(¢cTHM597_pme, conjecture)

SEV400A5.p TPS problem THM590

A simple theorem about existence of intersection.

cQ: $i — %o thf(cQ, type)

cP: $i — $o thf(cP, type)

Js: $i — $o: (Vxx: $i: ((s@xx) = (cP@xx)) and Vxx: $i: ((s@xx) = (cQ@xx)) and Vr: $i — $o: ((Vxx: $i: ((r@xx) =
(cP@xx)) and Vxx: $i: ((r@xx) = (cQQ@xx))) = Vxx: $i: ((r@xx) = (s@xx)))) thf(cTHM590_pme, conjecture)

SEV401A5.p TPS problem THMG67

a: $tType thf(a_type, type)

cF: (a — $0) —a— %o  thf(cF,type)

cG: (a — $0) — a — $o thf(cG, type)

(Vs: a — $0,t: a — $o: (Vxx: a: ((s@xx) = (tQxx)) = Vxx: a: ((cFQiGxx) = (cFQs@xx))) and Vs: a —
$o,xx: a: ((s@xx) = (cFQ(cGQs)@xx)) and Vs: a — $o,xx: a: ((s@xx) = (cGQ(cFQs)Qxx))) = Vs:a —
$o,xx: a: ((cFQ(cGQ(cFQs))@xx) <= (cFQs@xx)) thf(cTHM67_pme, conjecture)

SEV402A5.p TPS problem THM596

If a set function K is order reversing, then K o K has a fixed point. This is a special case of Knaster-Tarski.

VE: ($1 — $0) — $i — $o: (Vxu: $i — $o,xv: §i — $o: (Vxx: $i: ((xu@xx) = (xv@xx)) = Vxx: $i: ((kQxv@xx) =
(k@Qxu@xx))) = Ixw: $i — $o: (kQ(kQxw)) = xw) thf(cTHMb596_pme, conjecture)

SEV403A5.p TPS problem THM598

VEk: ($1 — $0) — $i — $o,i: ($i — $0) — $i — $o: ((Vxu: $i — S$o,xv: $i — $o: (Vxx: $i: ((xu@xx)
(xv@xx)) = Vxx: $i: ((k@Qxu@xx) = (k@Qxv@xx))) and Vxu: $i — $o,xv: §i — $o: (Vxx: $i: ((xu@xx)
(xv@xx)) = Vxx: $i: ((lQxu@xx) = (IQxv@xx)))) = Ixw: $i — $o: (Axz: $i: (KQxw@xz or |QxwQxz))
XW) thf(cTHMb598_pme, conjecture)

SEV404A5.p TPS problem THM595

Existence of a stream of P values.

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

cRST:b—b thf(cRST, type)

cFST: b —a thf(cFST, type)

cP:a — $o thf(cP, type)

Ixv: b — $o: (Vxx: b: ((xv@xx) = (cPQ(cFST@xx))) and ¥xx: b: ((xv@xx) = (xv@(cRST@xx))) and Vxu: b —
$o: ((Vxx: b: ((xu@xx) = (cPQ@Q(cFST@xx))) and Vxx: b: ((xu@xx) = (xu@(cRST@xx)))) = Vxx: b: ((xu@xx) =
(xv@xx)))) thf(cTHMb595_pme, conjecture)

SEV405A5.p TPS problem from SETS-THMS
cA: $o thf(cA, type)
Ju: $1 — $o: Vu: $i: (uQuv) <= cA) thf(cCOMP1, conjecture)

SEV406A5.p TPS problem from SETS-THMS

cA: $i — $o thf(cA, type)

cB: $i — %o thf(cB, type)

cP: (8i — $0) — $o thf(cP, type)

(cP@Axz: $i: (cAQ@xz or cB@Qxz)) = (cP@Axz: $i: (cB@Qxz or cAQ@xz)) thf(cTRIVEXT2_pme, conjecture)
SEV408A5.p TPS problem from SETS-THMS

cF: ($i — $0) — %o thf(cF, type)

Jg: (81 — $0) — $o: Va: $i — $o: ((¢Qa) = Tb: $i — Fo: (cFQDH and Vxx: $i: ((aQ@xx) = (bQxx)))) thf(cBLEDSOE2_pm
SEV409A5.p TPS problem from SETS-THMS

Ir: (31 — %0) — ($1 — %0) — Bo: Va: $i — $o0,y: $i — $o: ((r@Qr@Qy and rQyQzxr) = Vxx: $i: ((z@xx) <—
(y@xx))) thf(cTHM120_BUG_pme, conjecture)

SEV410A5.p TPS problem from SETS-THMS

L
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cA: $i — $o thf(cA, type)

cP: ($1i — $0) — %o thf(cP, type)

cB: $i — %o thf(cB, type)

(cP@Axx: $i: (cA@xx or cB@xx)) = Ixu: $i — $o: (cPQ@xu and Vxx: $i: ((cAQ@xx) = (xu@xx))) thf(cSV1_pme, conject:

SEV411A5.p TPS problem from SETS-THMS

cB: $i — $o thf(cB, type)

cA: $i — $o thf(cA, type)

(Vxx: $i: ((cAQ@xx) = (cB@xx)) or Vxx: $i: ((cAQ@xx) = (cBQxx))) = Vxx: $i: ((cA@xx) = (cB@xx)) thf(cDUAL_E(

SEV412A5.p TPS problem from SETS-THMS

cG: $o thf(cG, type)

cB: $i — $o thf(cB, type)

cA:$i — $o  thf(cA, type)

((Vxx: $i: ((cA@xx) = (cB@xx)) = cG) or (Vxx: $i: ((cA@xx) = (cB@xx)) = ¢G)) = (¥xx: $i: ((cA@xx) =
(cB@xx)) = cQ) thf(cDUAL_EG2_pme, conjecture)

SEV413A5.p TPS problem from SETS-THMS

¢B: $i — $o thf(cB, type)

cA: 8i — S0 thi(cA,type)

(Vxx: $i: ((cA@xx) = (cB@xx)) or ¥xx: $i: ((cA@xx) = (cB@xx))) = (Vxx: $i: ((cA@xx) = (cB@xx)) and Vxx: $i: ((cA¢
(cB@xx))) thf(cDUAL_EG5_pme, conjecture)

SEV414A5.p TPS problem from SETS-THMS

cS: $i — $i thf(cS, type)

co: $i thf(co, type)

Ixv: $i — $o: (xv@Qcy and Vxw: $i: ((xv@xw) = (xv@(cS@xw))) and Vxp: $i — $o: ((xpQcy and Vxw: $i: ((xp@xw) =
(xp@(cS@xw)))) = Vxx: $i: ((xv@xx) = (xpQ@xx)))) thf(cTHMb594_pme, conjecture)

SEV416A5.p TPS problem from SETS-THMS

cG: %0 thf(cG, type)

¢B: $i — %o thf(cB, type)

cA: $i — $o thf(cA, type)

(((Vxx: $i: ((cA@xx) = (cB@xx)) and Vxx: $i: ((cA@xx) = (cB@xx))) = c¢G)or (Vxx: $i: ((cAQxx) =
(cB@xx)) = ¢G)) = (Vxx: $i: ((cA@xx) = (cB@xx)) = cG) thf(cDUAL_EG3_pme, conjecture)

SEV417A5.p TPS problem from SETS-THMS

a: $tType thf(a_type, type)

cP: (a — $0) — $o  thf(cP, type)

Va:a — $0,y: a — $0,2: a — $o: (Vxx: a: ((zQ@xx) = (y@xx)) and Vxx: a: ((z@xx) = (2@xx)) and (Axx: a: (y@xx and 2C
(Axx: a: $false) and cP@QAxx: a: (y@xx and zQ@xx)) = (x = (Axx: a: $false) and cP@Axx: a: $false)) thf(cTHM502_pme,

SEV418A5.p TPS problem from SETS-THMS

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

cG: (b — $0) - a— %o  thi(cG, type)

cF: (a — %0) = b — %o thf(cF, type)

(Vxy: b,y: b — $o: ((cFQ(cGQy)@xy) <= (yQxy)) and Vxx: a,z: a — $o: ((cGQ(cFQr)@Qxx) <= (x@Qxx)) and Yu: a —
$o,v: @ — $o: (Vxx: a: ((u@xx) = (VAxx)) = Vxx: b ((c(FQu@xx) = (cFQu@xx)))) = Vm:b — $o,n: b —

$o: (Vxx: b: ((m@xx) = (n@xx)) = Vxx:a: ((cG@mAxx) = (cGQn@xx))) thf(cTHMb592_pme, conjecture)

SEV419A5.p TPS problem from SETS-THMS

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

Vi (a — $0) — b — $o0: ((Va: a — $0,y: a — $0: (Vxx: a: ((z@xx) = (yQxx)) = Vxx: b: ((fQz@Qxx) =
(fQy@xx))) and Vz: a — $0,y: a — $o: ((fQzx) = (fQy) = 2z =y)and Vz: b — $o: Jy: a — $o: (fQy) = 2) =

Vo a — $o,y: a — $o: (Vxx: b: ((fQrQ@Qxx) = (fQyQGxx)) = Vxx: a: ((2@xx) = (yQ@xx)))) thf(cTHM593_pme, conject

SEV420A1.p Size of disjoint sets’ union

If—-A——=A—& B =DB—& A ANB—=0,then AU B— =< —A’UB—
include(’Axioms/SET008"0.ax’)

is_function: ($i — $0) — ($1 — $i) — ($i — $0) — $o  thf(is_function_type, type)

is_function = (Az: $i — $o, f: $i — $i,y: $1 — $o: Ve: $i: ((xQe) = (yQ(fQe)))) thf(is_function, definition)
injection: ($i — $0) — ($i — $i) — ($1 — $0) — %o thf(injection_type, type)
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injection = (Az: $i — $o, f: $i — $i,y: $1 — $o: ((is_function@z@fQy) = Vep: $i, es: $i: ((xQe; and zQey and (fQeq) =
(fQeg)) = e1 =e2))) thf(injection, definition)

surjection: (81 — $0) — (8i — 8$i) — ($i — $0) — o  thf(surjection_type, type)

surjection = (Ax: $i — $o, f: $i — i, y: $1 — $o: ((is_function@zQ fQy) = Ve;: $i: ((yQe;) = Tes: $i: (xQeq and (fQey) =
e1)))) thf(surjection, definition)

bijection: ($i — $0) — ($i — $i) — ($1 — $0) — %o thf(bijection_type, type)

bijection = (Az: $i — $o, f: $i — $i,y: $1 — $o: (injection@z@ fQy and surjectionQz@ fQy)) thf(bijection, definition)
equinumerous: ($i — $o) — ($i — $0) — %o thf(equinumerous_type, type)

equinumerous = (Az: $i — $o,y: $1 — $o: If: $i — $i: (bijection@zQ fQy)) thf(equinumerous, definition)

embedding: ($i — $0) — ($1 — $0) — $o  thf(embedding.type, type)

embedding = (A\x: $i — $o,y: $1 — $o: If: $i — $i: (injection@zQ fQy)) thf(embedding, definition)

Va: $i — $o,ap: $i — $o,b: $i — $o, bp: $1 — $o: ((equinumerous@a@ap and equinumerous@b@bp and (intersection@ap@bp)
emptyset) = (embedding@(union@a@b)@(union@ap@bp))) thf(prove, conjecture)

SEV421=1.p Correctness of an efficient emptiness check

Using invariant on size to prove correctness of an efficient emptiness check.

set: $tType tff(set_type, type)

element: $tType tff(element _type, type)

empty_set: set tff(empty_set_type, type)

singleton: element — set tff(singleton_type, type)

€ : (element x set) — $o tff(member_type, type)

C : (set x set) — $o tff(subset_type, type)

intersection: (set x set) — set tff(intersection_type, type)

union: (set X set) — set tff(union_type, type)

\: (set X set) — set tff(difference_type, type)

complement: set — set tff(complement_type, type)

cardinality: set — $int tff(cardinality_type, type)

Vs: set: (Va: element: ~x € s <= s = empty_set) tff(empty _set, axiom)

Vx: element, a: element: (z € singleton(a) <= = = a) tff(singleton, axiom)

Va: set, b: set: (a Cb < Vz:element: (z €a = x €D)) tff(subset, axiom)

Va: element, a: set, b: set: (x € intersection(a,b) <= (x € a and z € b)) tff(intersection, axiom)
Va: element, a: set, b: set: (z € union(a,b) <= (x € a or z € b)) tff(union, axiom)

Vb: element, a: set, e: set: (b€ (e\a) < (b€ eand -b € a)) tff(difference, axiom)

Va: element, s: set: (x € s <= —x € 5) tff(complement, axiom)

Vs: set: (cardinality(s) =0 <= s = empty_set) tff(cardinality_empty _set, axiom)

Va: element, s: set: (intersection(singleton(z), s) = singleton(x) <= cardinality (union(singleton(x), s)) = cardinality(s))
Va: element, s: set: (intersection(singleton(z), s) = empty_set <= cardinality(union(singleton(z), s)) = $sum(cardinality(s),

Vs: set, t: set: (cardinality(intersection(s,t)) = 0 <= intersection(s,t) = empty_set) tff(cardinality_intersections, axiom)
Va: set, b: set: (intersection(a, b) = empty_set <= cardinality(union(a, b)) = $sum(cardinality(a), cardinality(b))) tff(car:
Va: element, c¢: set, size: $int: ((—x € ¢ and size = cardinality(c)) = (size =0 <= ¢ = empty_set)) tff(veq, conjecture)

SEV422=1.p Maintaining correct size when inserting fresh element

set: $tType tff(set_type, type)

element: $tType tff(element _type, type)

empty_set: set tff(empty_set_type, type)

singleton: element — set tff(singleton_type, type)

€ : (element x set) — $o tff(member_type, type)

C: (set x set) — %o tff(subset_type, type)

intersection: (set x set) — set tff(intersection_type, type)

union: (set X set) — set tff(union_type, type)

\: (set x set) — set tff(difference_type, type)

complement: set — set tff(complement_type, type)

cardinality: set — $int tff(cardinality type, type)

Vs: set: (Va: element: —x € s <= s = empty_set) tff(empty_set, axiom)

Vx: element, a: element: (z € singleton(a) <= = =a) tff(singleton, axiom)

Va: set, b: set: (a Cb <= Va: element: (x €a = z €D)) tff(subset, axiom)

Vx: element, a: set, b: set: (¢ € intersection(a,b) <= (x € a and x € b)) tff(intersection, axiom)
Vx: element, a: set, b: set: (z € union(a,b) <= (x € a or x € b)) tff(union, axiom)
Vb: element, a: set, e: set: (b€ (e\a) <= (b€ e and =b € a)) tff(difference, axiom)
Va: element, s: set: (x € s <= -z € 5) tff(complement, axiom)
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Vs: set: (cardinality(s) =0 <= s = empty_set) tff(cardinality_empty _set, axiom)

Va: element, s: set: (intersection(singleton(z), s) = singleton(x) <= cardinality (union(singleton(x), s)) = cardinality(s))
Va: element, s: set: (intersection(singleton(z), s) = empty_set <= cardinality(union(singleton(z), s)) = $sum(cardinality(s),
Vs: set, t: set: (cardinality(intersection(s,t)) = 0 <= intersection(s,t) = empty_set) tff(cardinality_intersections, axiom)
Va: set, b: set: (intersection(a, b) = empty_set <= cardinality(union(a, b)) = $sum(cardinality(a), cardinality(b))) tff(car:
Va: element, ¢: set, size: $int: ((—x € ¢ and size = cardinality(c)) = $sum(size, 1) = cardinality (union(singleton(zx), c))) t

SEV423=1.p Maintaining size after inserting any element

set: $tType tff(set_type, type)

element: $tType tff(element_type, type)

empty_set: set tff(empty_set_type, type)

singleton: element — set tff(singleton_type, type)

€ : (element x set) — $o tff(member_type, type)

C : (set x set) — $o tff(subset_type, type)

intersection: (set x set) — set tff(intersection_type, type)

union: (set x set) — set tff(union_type, type)

\: (set x set) — set tff(difference_type, type)

complement: set — set tff(complement_type, type)

cardinality: set — $int tff(cardinality_type, type)

Vs: set: (Va: element: —x € s <= s = empty.set) tff(empty_set, axiom)

Vz: element, a: element: (z € singleton(a) <= = =a) tff(singleton, axiom)

Va: set, b: set: (a Cb <= Va: element: (x €a = z €D)) tff(subset, axiom)

Vz: element, a: set, b: set: (z € intersection(a,b) <= (x € a and x € b)) tff(intersection, axiom)

Vx: element, a: set, b: set: (z € union(a,b) <= (x € a or x € b)) tff(union, axiom)

Vb: element, a: set, e: set: (b € (e\ a) <= (b€ e and =b € a)) tff(difference, axiom)

Va: element, s: set: (x € s <= —x € ¢) tff(complement, axiom)

Vs: set: (cardinality(s) = 0 <= s = empty_set) tff(cardinality_empty_set, axiom)

Va: element, s: set: (intersection(singleton(z), s) = singleton(x) <= cardinality (union(singleton(x), s)) = cardinality(s))
Va: element, s: set: (intersection(singleton(x), s) = empty_set <= cardinality(union(singleton(zx), s)) = $sum(cardinality(s),
Vs: set, t: set: (cardinality(intersection(s,t)) = 0 <= intersection(s,t) = empty_set) tff(cardinality_intersections, axiom)
Va: set, b: set: (intersection(a, b) = empty_set <= cardinality(union(a, b)) = $sum(cardinality(a), cardinality(b))) tff(car
Va: element, c: set, size: $int, size;: $int: ((size = cardinality(c) and size; = cardinality (union(singleton(zx), c))) =
$lesseq(sizeq, $sum(size, 1))) tff(ves, conjecture)

SEV424=1.p Allocating and inserting three objects

Allocating and inserting three objects into a container data structure.

set: $tType tff(set_type, type)

element: $tType tff(element_type, type)

empty_set: set tff(empty_set_type, type)

singleton: element — set tff(singleton_type, type)

€ : (element x set) — $o tff(member_type, type)

C : (set x set) — $o tff(subset_type, type)

intersection: (set x set) — set tff(intersection_type, type)

union: (set X set) — set tff(union_type, type)

\: (set x set) — set tff(difference_type, type)

complement: set — set tff(complement_type, type)

cardinality: set — $int tff(cardinality type, type)

Vs: set: (Va: element: —x € s <= s = empty_set) tff(empty_set, axiom)

Va: element, a: element: (z € singleton(a) <= = =a) tff(singleton, axiom)

Va: set, b: set: (a Cb <= Va:element: (x €a = x €D)) tff(subset, axiom)

Vx: element, a: set, b: set: (z € intersection(a,b) <= (x € a and x € b)) tff(intersection, axiom)

Vx: element, a: set, b: set: (z € union(a,b) <= (x € a or x € b)) tff(union, axiom)

Vb: element, a: set, e: set: (b€ (e\a) <= (b€ e and =b € a)) tff(difference, axiom)

Va: element, s: set: (x € s <= —x € ¢) tff(complement, axiom)

Vs: set: (cardinality(s) = 0 <= s = empty_set) tff(cardinality_empty_set, axiom)

Va: element, s: set: (intersection(singleton(z), s) = singleton(x) <= cardinality (union(singleton(x), s)) = cardinality(s))
Va: element, s: set: (intersection(singleton(x), s) = empty_set <= cardinality (union(singleton(z), s)) = $sum(cardinality(s),
Vs: set, t: set: (cardinality(intersection(s,t)) = 0 <= intersection(s,t) = empty_set) tff(cardinality_intersections, axiom)
Va: set, b: set: (intersection(a, b) = empty_set <= cardinality(union(a, b)) = $sum(cardinality(a), cardinality(b))) tff(car
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Ve: set, a: set, x1: element, xo: element, z3: element: ((¢ C a and —x1 € a and — x5 € union(a, singleton(x)) and —~x3 €
union(union(a, singleton(zy)), singleton(xz))) = cardinality(union(union(union(c, singleton(x,)), singleton(xs)), singleton(x:
$sum(cardinality(c), 3)) tff(veq, conjecture)

SEV425=1.p Allocating and inserting at least three objects

Allocating and inserting at least three objects into a container data structure.

set: $tType tff(set_type, type)

element: $tType tff(element _type, type)

empty_set: set tff(empty_set_type, type)

singleton: element — set tff(singleton_type, type)

€ : (element x set) — $o tff(member_type, type)

C : (set x set) — $o tff(subset_type, type)

intersection: (set x set) — set tff(intersection_type, type)

union: (set X set) — set tff(union_type, type)

\: (set X set) — set tff(difference_type, type)

complement: set — set tff(complement_type, type)

cardinality: set — $int tff(cardinality type, type)

Vs: set: (Va: element: ~x € s <= s = empty_set) tff(empty_set, axiom)

Va: element, a: element: (x € singleton(a) <= x = a) tff(singleton, axiom)

Va: set, b: set: (a Cb <= Vz:element: (z €a = x €D)) tff(subset, axiom)

Va: element, a: set, b: set: (x € intersection(a,b) <= (x € a and z € b)) tff(intersection, axiom)

Vx: element, a: set, b: set: (z € union(a,b) <= (x € a or z € b)) tff(union, axiom)

Vb: element, a: set, e: set: (b€ (e\a) <= (b€ eand -b € a)) tff(difference, axiom)

Vx: element, s: set: (x € s <= —x € 5) tff(complement, axiom)

Vs: set: (cardinality(s) =0 <= s = empty_set) tff(cardinality_empty _set, axiom)

Va: element, s: set: (intersection(singleton(z), s) = singleton(x) <= cardinality (union(singleton(x), s)) = cardinality(s))
Va: element, s: set: (intersection(singleton(z), s) = empty_set <= cardinality(union(singleton(z), s)) = $sum(cardinality(s),
Vs: set, t: set: (cardinality(intersection(s,t)) = 0 <= intersection(s,t) = empty_set) tff(cardinality_intersections, axiom)
Va: set, b: set: (intersection(a, b) = empty set <= cardinality(union(a, b)) = $sum(cardinality(a), cardinality(b))) tff(car:
Ve: set, ag: set, ap: set, ag: set, x1: element, zo: element, x3: element: ((¢ C ag and =1 € ag and union(ag, singleton(z)) C

a1 and -2 € a; and union(aq, singleton(zz)) C az and -3 € az) = cardinality(union(union(union(c, singleton(x;)), single
$sum (cardinality(c), 3)) tff(ves, conjecture)

SEV426=1.p Bound on the number of allocated objects in a recursive function

Bound on the number of allocated objects in a recursive function that incorporates container C into another container.
set: $tType tff(set_type, type)

element: $tType tff(element _type, type)

empty_set: set tff(empty_set_type, type)

singleton: element — set tff(singleton_type, type)

€ : (element x set) — $o tff(member_type, type)

C : (set x set) — $o tff(subset_type, type)

intersection: (set x set) — set tff(intersection_type, type)

union: (set X set) — set tff(union_type, type)

\: (set X set) — set tff(difference_type, type)

complement: set — set tff(complement_type, type)

cardinality: set — $int tff(cardinality _type, type)

Vs: set: (Va: element: ~x € s <= s = empty_set) tff(empty_set, axiom)

Vx: element, a: element: (z € singleton(a) <= = =a) tff(singleton, axiom)

Va: set, b: set: (a Cb <= Vz:element: (z €a = x €D)) tff(subset, axiom)

Va: element, a: set, b: set: (x € intersection(a,b) <= (x € a and z € b)) tff(intersection, axiom)

Va: element, a: set, b: set: (z € union(a,b) <= (z € a or z € b)) tff(union, axiom)

Vb: element, a: set, e: set: (b € (e\a) <= (b€ eand -b € a)) tff(difference, axiom)

Va: element, s: set: (r € s < —x € 5') tff(complement, axiom)

Vs: set: (cardinality(s) =0 <= s = empty_set) tff(cardinality_empty _set, axiom)

Va: element, s: set: (intersection(singleton(z), s) = singleton(x) <= cardinality (union(singleton(x), s)) = cardinality(s))
Va: element, s: set: (intersection(singleton(z), s) = empty_set <= cardinality(union(singleton(z), s)) = $sum(cardinality(s),

Vs: set, t: set: (cardinality(intersection(s,t)) = 0 <= intersection(s,t) = empty_set) tff(cardinality_intersections, axiom)
Va: set, b: set: (intersection(a, b) = empty set <= cardinality(union(a, b)) = $sum(cardinality(a), cardinality(b))) tff(car
Vx: element, c: set,ci: set,ag: set,ay: set,az: set: ((x € cand ¢; = ¢\ singleton(z) and $lesseq(cardinality(aq \

ap), 1) and $lesseq(cardinality(as\a1), cardinality(c1))) = $lesseq(cardinality(as\ao), cardinality(c))) tff(veg, conjecture)
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SEV427A1.p If two sets cover a type, a choice function must give an element
eps: (81 — $o) — $i thf(eps, type)

Vp: i — $o: (Fz: $i: (pQz) = (pQ(eps@p))) thf(choiceax, axiom)

p: $1 — %o thf(p, type)

q: $i — %o thf(q, type)

Va: $i: (pQx or ¢Qx) thf(pq, axiom)

pQ(eps@p) or ¢@Q(epsQq) thf(conj, conjecture)

SEV428A1.p If a union is nonempty we can choose a nonempty set in the set.

eps: ($i — $o) — $i thf(eps, type)

Vp: $1 — $o: (Fz: $i: (pQzx) = (pQ(eps@p))) thf(choiceax, axiom)

epsio: (($i — $0) — $0) — $i — %o thf(epsio, type)

Vp: ($i — $0) — $o: (Jz: $i — $o: (pQz) = (pQ(epsio@p))) thf(choiceaxio, axiom )
setunion: (($1 — $0) — $0) — $i — $o  thf(setunion, type)

setunion = (Ac: ($i — $0) — $o, z: $i: Jy: $i — $o: (cQy and yQz)) thf(setuniond, definition)
choosenonempty: (($i — $0) — $0) — $i — $o thf(choosenonempty, type)

choosenonempty = (Ac: ($i — $0) — $o: (epsio@Ay: $i — $o: (cQy and yQ(epsQy)))) thf(choosenonemptyd, definition)
c: (81 — $0) — %o thf(e, type)

a:$1 thi(a, type)

setunion@c@q  thf(ca, axiom)

¢@(choosenonempty@c) and Jz: $i: (choosenonempty@cQz) thf(conj, conjecture)

SEV429A1.p Injective functions f:I—I have left inverses

f: 81— 8i thf( f, type)

Va: $i,y: $i: ((fQz) = (fQy) = z=1y) thf(finj, axiom)
dg: $i — $i: Va: $i: (¢Q(fQzx)) =z thf(invexists, conjecture)

SEV430A1.p Surjective functions f:I—I have right inverses

f: 81— $i thi(f, type)

Vy: $i: Jz: $i: (fQz) =y thf(fsurj, axiom)

dg: $i — $i: Va: $i: (fQ(gQz)) =z thf(invexists, conjecture)

SEV431A1.p Injective functions f:A—B have left inverses
a: $tType thf(a, type)

b: $tType thf(b, type)

fia—b thi(f, type)

Vo a,y: a: ((fQz) = (fQy) = z=y) thf(finj, axiom)
dg: b — a: Vx: a: (gQ(fQzx)) = thf(invexists, conjecture)

SEV432A1.p Surjective functions f:A—B have right inverses
a: $tType thf(a, type)

b: $tType thi(b, type)

fra—b thi(f, type)

Vy: b: Ja: a: (fQz) =y thf(fsurj, axiom)

dg: b — a: Va: b: (fQ(gQx)) = thf(invexists, conjecture)

SEV433A1.p There are at most 2 individuals if there is an injection into o
f: % — %o thf( f, type)

Va: $i,y: $i: ((fQz) = (fQy) = z=1y) thf(finj, axiom)

Va: $i,y: 81, 2: 8i: (zr=yorx=zory=2) thf(lesss, conjecture)

SEV434A1.p There are at most 2 individuals if there is a surjection from o
f:%0— $i thi(f, type)

Vy: $i: Jz: $o: (fQzx) =y thf(fsurj, axiom)

Va: $i,y: 81, 2: 81t (r=yorx=zory=2) thf(lesss, conjecture)

SEV436-1.p Membership and subsets, union, intersection, difference
include(’Axioms/SET001-0.ax’)
include(’Axioms/SET001-1.ax’)
include(’Axioms/SET001-2.ax’)
include(’Axioms/SET001-3.ax’)

SEV437+1.p Naive set theory based on Goedel’s set theory
include(’Axioms/SET006+0.ax’)
include(’Axioms/SET006+1.ax’)



include(’Axioms/SET006+2.ax’)

SEV438+1.p Order relation (Naive set theory)
include(’Axioms/SET006+0.ax’)
include(’Axioms/SET006+3.ax’)

SEV439+41.p Ordinal numbers
include(’Axioms/SET006+0.ax’)
include(’Axioms/SET006+4.ax’)

SEV440A1.p Basic set theory, functions, relations
include(’Axioms/SET008"0.ax")
include(’Axioms/SET008"1.ax’)
include(’Axioms/SET008"2.ax’)

SEV441A1.p Binary relations
include(’Axioms/SET009"0.ax”)
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