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TwoO BIBLIOGRAPHIES THE ORIGINAL FRACTAL SIN

FRACTALS AND Q x Q

MAKING A FRACTAL COPY OF Q x Q
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VISCEK FRACTAL

A product construction in TML over the rationals. '




MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MODAL LANGUAGE, MODELS, AND TRUTH

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL

e Language: P = {P;| forall i € N}; — Vv, A, =,0,0
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MoDAL LANGUAGE, MODELS, AND TRUTH

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL
e Language: P = {P;| forall i € N}; — Vv, A, =,0,0
e Frame: F = (U, R); Valuation: V : P — p(U); Model: M = (F, V)
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MoDAL LANGUAGE, MODELS, AND TRUTH

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL
e Language: P = {P;| forall i € N}; — Vv, A, =,0,0
e Frame: F = (U, R); Valuation: V : P — p(U); Model: M = (F, V)

e ‘“Interesting” Clauses of Truth Condition:
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LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL
e Language: P = {P;| forall i € N}; — Vv, A, =,0,0
e Frame: F = (U, R); Valuation: V : P — p(U); Model: M = (F, V)
e ‘“Interesting” Clauses of Truth Condition:
e M,x E0¢p < M,y [ ¢ for all y such that Rxy
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MoDAL LANGUAGE, MODELS, AND TRUTH

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL

LANGUAGE, FRAMES, MODELS, TRUTH IN A MODEL
e Language: P = {P;| forall i € N}; — Vv, A, =,0,0
e Frame: F = (U, R); Valuation: V : P — p(U); Model: M = (F, V)
o “Interesting” Clauses of Truth Condition:
e M,x E0¢p < M,y [ ¢ for all y such that Rxy
e M, x E0¢p < M,y = ¢ for some y such that Rxy.
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MoODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES

AXIOMS OF S4

MoDAL LANGUAGE, MODELS, AND TRUTH

PL AX10MS/RULES PLUS NORMAL ML K AXIOM/RULES:
e C:(OPADOQR)—O(PAQ)
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AXioMS OF S4

PL AX10MS/RULES PLUS NORMAL ML K AXIOM/RULES:
e C:(OPADOQ)—TOPAQ)
e RN: ¢ =+ 0O¢
e RM: ¢ — ¢ =+F0¢p —
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MoDAL LANGUAGE, MODELS, AND TRUTH

AXioMS OF S4

PL AX10MS/RULES PLUS NORMAL ML K AXIOM/RULES:
e C:(OPADOQ)—TOPAQ)
e RN: ¢ =+ 0o

RM: ¢ — ¢ =+ 0¢p — Oy

Finally, the special S4 axioms:

o 4: P — TP

o T:OP—P
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MoDAL LANGUAGE, MODELS, AND TRUTH

AXioMS OF S4

PL AX10MS/RULES PLUS NORMAL ML K AXIOM/RULES:
e C:(OPADOQ)—TOPAQ)
e RN: ¢ =+ ¢
e RM: ¢ — ¢ =+ O¢ — Oy

Finally, the special S4 axioms:

e 4: 0P —0OP

o T:LUP—P

Notice similarity with Kuratowski's Topological Axioms
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MoODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES

AXioMS OF KURATOWSKI

MoDAL LANGUAGE, MODELS, AND TRUTH
RECALL KURATOWSKI’S AXIOMS:

e Preservation of binary unions: /(AN B) = I(A)NI(B)

(C & RM)
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MoDAL LANGUAGE, MODELS, AND TRUTH

AXIOMS OF KURATOWSKI

RECALL KURATOWSKI’S AXIOMS:
e Preservation of binary unions: /(AN B) =I(A)NI(B) (C & RM)

e Preservation of nullary unions: /(X) = X
where X is the set that underlies topology (RN)
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MoDAL LANGUAGE, MODELS, AND TRUTH

AXIOMS OF KURATOWSKI

RECALL KURATOWSKI’S AXIOMS:
e Preservation of binary unions: /(AN B) =I(A)NI(B) (C & RM)

e Preservation of nullary unions: /(X) = X
where X is the set that underlies topology (RN)

e Idempotence: I(/(A)) = I(A)) (4& T)
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES MoDAL LANGUAGE, MODELS, AND TRUTH

AXIOMS OF KURATOWSKI

RECALL KURATOWSKI’S AXIOMS:
e Preservation of binary unions: /(AN B) =1(A)nI(B) (C & RM)

e Preservation of nullary unions: /(X) = X

where X is the set that underlies topology (RN)
e |dempotence: I(/(A)) = I(A)) (4&T)
o Extensivity: /(A) C A (T)
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MoODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES KRIPKE’S CLASSIC COMPLETENESS RESULTS

KRIPKE AND TRANSITIVE, REFLEXIVE, ROOTED
RELATIONAL MODELS

THEOREM (54 COMPLETENESS)

The modal Logic S4 is sound and complete for:

e the class of all frames with transitive, reflexive R

PROOF.

for proofs, see for example [3] or [1]
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES

KRIPKE AND TRANSITIVE, REFLEXIVE, ROOTED

RELATIONAL MODELS

THEOREM (54 COMPLETENESS)

The modal Logic S4 is sound and complete for:
o the class of all frames with transitive, reflexive R

e the class of all finite transitive, reflexive frames

KRIPKE'S CLASSIC COMPLETENESS RESULTS

PROOF.

for proofs, see for example [3] or [1]
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES KRIPKE’S CLASSIC COMPLETENESS RESULTS

KRIPKE AND TRANSITIVE, REFLEXIVE, ROOTED
RELATIONAL MODELS

THEOREM (54 COMPLETENESS)

The modal Logic S4 is sound and complete for:
e the class of all frames with transitive, reflexive R
e the class of all finite transitive, reflexive frames

e the class of all rooted, finite, transitive, reflexive frames

PROOF.

for proofs, see for example [3] or [1]
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES THE TREES Tp AND T;r

T> AS MODAL FRAME

DEFINITION (SEQUENCES OF 0S AND 1S; IMMEDIATE SUCCESSORS;
TREE FRAMES)

o Let ¥ = {0,1} and X* be the set of all finite strings in the language
Y including (-), the empty string. Let X° be the set of all countably
infinite strings over ¥, and let ¥ = ¥* U X°.
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES THE TREES Tp AND T;r

T> AS MODAL FRAME

DEFINITION (SEQUENCES OF 0S AND 18; IMMEDIATE SUCCESSORS;
TREE FRAMES)

o Let ¥ = {0,1} and X* be the set of all finite strings in the language
Y including (-), the empty string. Let X° be the set of all countably
infinite strings over ¥, and let ¥ = ¥* U X°.

e Weletsj: X* — X* for j € {0,1} be the function defined by
si(x) = x x i. Thus for example sp(1) = 10, and s;(110) = 1101. We
call sp(x) the left successor of x and sj(x) the right successor of x.
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES THE TREES Tp AND T;r

T> AS MODAL FRAME

DEFINITION (SEQUENCES OF 0S AND 18; IMMEDIATE SUCCESSORS;
TREE FRAMES)

o Let ¥ = {0,1} and X* be the set of all finite strings in the language
Y including (-), the empty string. Let X° be the set of all countably
infinite strings over ¥, and let ¥ = ¥* U X°.

e Weletsj: X* — X* for j € {0,1} be the function defined by
si(x) = x x i. Thus for example sp(1) = 10, and s;(110) = 1101. We
call sp(x) the left successor of x and sj(x) the right successor of x.

o Define Roxy for x,y € ¥* as the transitive reflexive closure of sy U s;.
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES THE TREES Tp AND T;r

T> AS MODAL FRAME

DEFINITION (SEQUENCES OF 0S AND 18; IMMEDIATE SUCCESSORS;
TREE FRAMES)

o Let ¥ = {0,1} and X* be the set of all finite strings in the language
Y including (-), the empty string. Let X° be the set of all countably
infinite strings over ¥, and let ¥ = ¥* U X°.

e Weletsj: X* — X* for j € {0,1} be the function defined by
si(x) = x x i. Thus for example sp(1) = 10, and s;(110) = 1101. We
call sp(x) the left successor of x and sj(x) the right successor of x.

o Define Roxy for x,y € ¥* as the transitive reflexive closure of sy U s;.
o Ip= (Z*v R27 <>)
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES THE TREES Tp AND T;

LEMMA (UNRAVELING)

For any finite, transitive, reflexive, rooted, model M with a root x, there
is a valuation V' on Ty such that for any modal formula ¢,

MxE¢eD ()9

COMPLETENESS OF S4 FOR T»

It then follows from Lemma 3 that every nontheorem of 54 can be
shown false on some model based on the frame T5. If ¢ is not a
theorem of S$4, then by Theorem 1 there is some finite rooted frame
F = (U, R, x) with a valuation V such that (F, V), x = ¢, but
then by Claim 3, there is a valuation V' such that (T2, V'), () E —¢.
Thus any nontheorem fails on T, and the singleton T; is complete
for S4.
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES BUILDING A p—MORPHISM FROM T ONTO A FINITE FRAME F

FINITE MODAL FRAMES ARE READILY UNRAVELED
TO 15

FINITE FRAME

Z1 X
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MODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES

TO 15

BUILDING A p—MORPHISM FROM T ONTO A FINITE FRAME F

FINITE MODAL FRAMES ARE READILY UNRAVELED
FINITE FRAME
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MoODAL LANGUAGE, KRIPKE STRUCTURES, AND TREES BUILDING A p—MORPHISM FROM T ONTO A FINITE FRAME F

FINITE TREE UNRAVELLED TO FULL BINARY TREE

00000000000000000000000000000000000000000000000000
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
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TOPOLOGICAL SEMANTICS FOR MODAL LoGIC MoDAL LANGUAGE, MODELS, AND TRUTH

ToPOLOGICAL MODELS, TRUTH IN A MODEL

TOPOLOGICAL SEMANTIC, TRUTH IN A MODEL
e Topology X = (X,0):
(i) X,0 € O,
(i) A, BeO=ANBeO,
(iii) If for all k € K, Ax € O, then | J,cx Ak € O.
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TOPOLOGICAL SEMANTIC, TRUTH IN A MODEL
e Topology X = (X, 0):
(i) X,0 € O,
(i A, BeO=ANBeO,
(iii) If for all k € K, Ay € O, then |J, . Ak € O.

o Alexandroff Topology in addition satisfies
(iv) Forallie I,A; € O, then ;c, Ai € O
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TOPOLOGICAL SEMANTIC, TRUTH IN A MODEL
e Topology X = (X, 0):
(i) X,0 € O,
(i) A, BeO=ANBeO,
(iii) If for all k € K, Ay € O, then |J, . Ak € O.
o Alexandroff Topology in addition satisfies
(iv) Forallie I,A; € O, then ;c, Ai € O
e Topo-Model: 7 = (X, V) adds V : P — p(X)
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TOPOLOGICAL MODELS, TRUTH IN A MODEL

TOPOLOGICAL SEMANTIC, TRUTH IN A MODEL

e Topology X = (X, 0):
(i) X,0 € O,
(i A, BeO=ANBeO,
(iii) If for all k € K, Ay € O, then |J, . Ak € O.

o Alexandroff Topology in addition satisfies
(iv) For all i € I, A; € O, then ﬂie,A; e

e Topo-Model: 7 = (X, V) adds V : P — p(X)

e Interesting Clauses of Truth Condition:
T,xE=0p < 30€O[xe OandVy € O(T,y | ¢)]
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TOPOLOGICAL MODELS, TRUTH IN A MODEL

TOPOLOGICAL SEMANTIC, TRUTH IN A MODEL

e Topology X = (X, 0):
(i) X,0 € O,
(i A, BeO=ANBeO,
(iii) If for all k € K, Ay € O, then |J, . Ak € O.
Alexandroff Topology in addition satisfies
(iv) For all i € I, A; € O, then ﬂie,A; e
Topo-Model: 7 = (X, V) adds V : P — p(X)
Interesting Clauses of Truth Condition:
T,xE=0p < 30€O[xe OandVy € O(T,y | ¢)]

T,xEQp=VOeOxe 0=y e 07T,y E ¢)
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TOPOLOGICAL SEMANTICS FOR MODAL LoGIC MoDAL LANGUAGE, MODELS, AND TRUTH

ToPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)
1 the class of all topologies (McKinsey & Tarski),
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ToPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)
1 the class of all topologies (McKinsey & Tarski),
2 the class of all finite topologies (Kripke),
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TOPOLOGICAL SEMANTICS FOR MODAL LoGIC MoDAL LANGUAGE, MODELS, AND TRUTH

ToPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)
1 the class of all topologies (McKinsey & Tarski),
2 the class of all finite topologies (Kripke),
3 the class of all metric spaces (McKinsey & Tarski),
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TOPOLOGICAL SEMANTICS FOR MODAL LoGIC MoDAL LANGUAGE, MODELS, AND TRUTH

TOPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)

1
2
3

the class of all topologies (McKinsey & Tarski),

the class of all finite topologies (Kripke),

the class of all metric spaces (McKinsey & Tarski),

all singleton classes R’ for 1 < i € N (McKinsey & Tarski),

DARKO SARENAC (¢ @ CSU) FRACTALS/ TOPOLOGY /MODALITY NOVEMBER 14, ‘09

18 / 26



TOPOLOGICAL SEMANTICS FOR MODAL LoGIC MoDAL LANGUAGE, MODELS, AND TRUTH

TOPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)

1
2
3

the class of all topologies (McKinsey & Tarski),

the class of all finite topologies (Kripke),

the class of all metric spaces (McKinsey & Tarski),

all singleton classes R’ for 1 < i € N (McKinsey & Tarski),
all singleton classes Q' for 1 < i € N (McKinsey & Tarski),
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TOPOLOGICAL SEMANTICS FOR MODAL LoGIC MoDAL LANGUAGE, MODELS, AND TRUTH

TOPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)

1
2
3

the class of all topologies (McKinsey & Tarski),

the class of all finite topologies (Kripke),

the class of all metric spaces (McKinsey & Tarski),

all singleton classes R’ for 1 < i € N (McKinsey & Tarski),

all singleton classes Q' for 1 < i € N (McKinsey & Tarski),

the singleton set the Cantor set C. D 0.66. (McKinsey & Tarski)
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TOPOLOGICAL SEMANTICS FOR MODAL LoGIC MoDAL LANGUAGE, MODELS, AND TRUTH

TOPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)

1
2
3

the class of all topologies (McKinsey & Tarski),

the class of all finite topologies (Kripke),

the class of all metric spaces (McKinsey & Tarski),

all singleton classes R’ for 1 < i € N (McKinsey & Tarski),

all singleton classes Q' for 1 < i € N (McKinsey & Tarski),

the singleton set the Cantor set C. D 0.66. (McKinsey & Tarski)
the singleton Ty (van Benthem, Gabbay)
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TOPOLOGICAL SEMANTICS FOR MODAL LoGIC MoDAL LANGUAGE, MODELS, AND TRUTH

TOPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)

1 the class of all topologies (McKinsey & Tarski),

2 the class of all finite topologies (Kripke),

3 the class of all metric spaces (McKinsey & Tarski),

4 all singleton classes R’ for 1 < i € N (McKinsey & Tarski),

5 all singleton classes Q' for 1 < i € N (McKinsey & Tarski),
the singleton set the Cantor set C. D 0.66. (McKinsey & Tarski)
the singleton Ty (van Benthem, Gabbay)

co N o

a direct construction for the singleton class K, Koch Curve.
Minkowski-Bouligand dimension 1.26, (This paper; but also McK & T)
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TOPOLOGICAL MODELS, TRUTH IN A MODEL

THEOREM (TOPOLOGICAL COMPLETENESS RESULTS FOR S54)

1
2
3

co N o

the class of all topologies (McKinsey & Tarski),

the class of all finite topologies (Kripke),

the class of all metric spaces (McKinsey & Tarski),

all singleton classes R’ for 1 < i € N (McKinsey & Tarski),

all singleton classes Q' for 1 < i € N (McKinsey & Tarski),

the singleton set the Cantor set C. D 0.66. (McKinsey & Tarski)

the singleton Ty (van Benthem, Gabbay)

a direct construction for the singleton class K, Koch Curve.
Minkowski-Bouligand dimension 1.26, (This paper; but also McK & T)

Wilson Tree (or The Full Binary Tree with Limits), T3, equipped with
the topology generated by the finite initial segments. (This paper)
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TOPOLOGICAL SEMANTICS FOR MODAL Locic  BILL WILSON TREE 11‘2+ AND ALA.

WILSON TREE Tj 1S A LIMIT OF THE STANDARD
INFINITE BINARY TREE

00000000000000000000000000000000000000000000000000
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KocH CURVE AND TOPOLOGICAL COMPLETENESS
+
NODES OF T

s g, h, AND COMPLETENESS

CONSTRUCTING THE LABELING OF [0, 1] WITH THE

OUR GOAL IS TO CONSTRUCT FULL-INTERIOR MAPS:
e g:[0,1] — K and

DARKO SARENAC (¢ @ CSU)

FRACTALS/ TOPOLOGY /MODALITY

NOVEMBER 14, ‘09

20 / 26
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NODES OF T

s g, h, AND COMPLETENESS

CONSTRUCTING THE LABELING OF [0, 1] WITH THE

OUR GOAL IS TO CONSTRUCT FULL-INTERIOR MAPS:
e g:[0,1] — K and
e h: K— ’]I‘;
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KocH CURVE AND TOPOLOGICAL COMPLETENESS ft, g, h, AND COMPLETENESS

CONSTRUCTING THE LABELING OF [0,1] WITH THE
NODES OF T

OUR GOAL IS TO CONSTRUCT FULL-INTERIOR MAPS:
e g:[0,1] — K and
e h: K — ’]I';'.
e Compose g, h with f+:TJ — F.
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KocH CURVE AND TOPOLOGICAL COMPLETENESS ft, g, h, AND COMPLETENESS

CONSTRUCTING THE LABELING OF [0, 1] WITH THE
NODES OF T

OUR GOAL IS TO CONSTRUCT FULL-INTERIOR MAPS:
g:[0,1] - K and

e h:K—Tj.

e Compose g, h with f: T — F.

(f* o(hog)) amounts to completeness for [0, 1] and
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OUR GOAL IS TO CONSTRUCT FULL-INTERIOR MAPS:
g:[0,1] - K and

e h:K—Tj.

e Compose g, h with f: T — F.

(f* o(hog)) amounts to completeness for [0, 1] and

(f™ o h) amounts to completeness for Koch Curve.
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KocH CURVE AND TOPOLOGICAL COMPLETENESS ft, g, h, AND COMPLETENESS

CONSTRUCTING THE LABELING OF [0, 1] WITH THE
NODES OF T

OUR GOAL IS TO CONSTRUCT FULL-INTERIOR MAPS:
g:[0,1] - K and

e h: K — 'JI‘EL.

e Compose g, h with ™ : T3 — F.

(f* o(hog)) amounts to completeness for [0, 1] and

(f™ o h) amounts to completeness for Koch Curve.
We build a function /: [0,1] — T directly,
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KocH CURVE AND TOPOLOGICAL COMPLETENESS ft, g, h, AND COMPLETENESS

CONSTRUCTING THE LABELING OF [0, 1] WITH THE
NODES OF T

OUR GOAL IS TO CONSTRUCT FULL-INTERIOR MAPS:
g:[0,1] - K and

e h: K — T;r.

e Compose g, h with ™ : T3 — F.

(f* o(hog)) amounts to completeness for [0, 1] and

(f™ o h) amounts to completeness for Koch Curve.
We build a function /: [0,1] — T directly,

but, it is rather obvious from / what h and g are, that is, the fractal
inspiration behind the proof is kept transparent.
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KocH CURVE AND TOPOLOGICAL COMPLETENESS

VISUALIZING THE CONSTRUCTION
FunctioN g: FrRoM KocH CURVE TO [0, 1]

6) 167 %
(%’ 1%]7 (%’ %)7 [%]7 (%’ %1)7[%’ %)7 [%7 ?]7 (%7 %)7[%] (

o
DARKO SARENAC (¢ @ CSU)

&

&

FRACTALS/ TOPOLOGY /MODALITY

NOVEMBER 14, ‘09

21 / 26



FuNcTION h: LABELING OF KocH CURVE WITH THE
NODES OF T3
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KocH CURVE AND TOPOLOGICAL COMPLETENESS VISUALIZING THE CONSTRUCTION

FUNCTION g: KocH CURVE TO TREE Tj

000... 001... 100... 101... 1.
o o o o
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SIERPINSKI CARPET AND MENGER CUBE  SIERPISNSKI TO WILSON

FUNCTION K: FROM SIERPINSKI CARPET TO [0, 1]

00000000000000000000000000000000000000000000000000
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

Sierpinski Carpet and the Full Binary
Tree with Limits. We construct a map
k from the real plane seen as the
infinite embedding of SC inside itself.
SCo is just SC. SC1 is created by
embedding four copies of SC inside
each “hole” in SCo. SCiim is the limit
of such embeddings, which just is the
real plane. The map k then maps the
root to SCo; 1, 0, to SCo-SC1, 00, 01,
10, 11 to SC2-SCy, etc.
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SIERPINSKI CARPET AND MENGER CUBE  SIERPISNSKI TO WILSON

SIERPINSKI EMBEDDING

Assuming that
the outer SC is -
SCo, SC in this
square and the : : :
opposing one,
would be labeled )
1. i ia
O The cross
- separating the
squares is
: £ labeled by the
o origin. The other
two SC'’s, by 0.
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SIERPINSKI CARPET AND MENGER CUBE  MENGER TO WILSON

FUNCTION j: FROM MENGER SPONGE TO [0, 1]3
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