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Reconstructive Explanation In
PROVERB

Problem Proof i nT English
Auto. Prover TAG-GEN
Refutatign Graph Input for 'IEAG-GEN
Transformation TAG Interface
NaturdgwnProof *********************** Iinguistic$ecification
Abstdracti on Text Pl annker

Assertion Level Proof

Computational Model
for Informal Mathematics

Computational Model
for Proof Presentation
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PROVI

e adopted from [Bateman et al., 90]

concept

conscious-being
non-concious-thing

modal-quality

material-word-quality

arbitrary-place-relation—

discrete-place-relation —

FRBs Upper Model

- logical

- sequence

— generalized-possession
— quantifications

e identity
- intensive —| .
ascription

— circumstantial



PROVI

FRBs Textual Semantic

Categories

e adopted from [Panaget, 94]

category —

- text

- sentence
- clause
~vp

- np

— modifier—

~ clause-modifier-rankingl

— clause-modifier J[ clause-modifier-rankingll
clause-modifier-embedded

— vp-modifier

— np-modifier

— intensifier



Resource Trees

e [ext Structure build up by resource trees

e resource trees consist of basic tree types:

HEAD

ARGUMENT ARGUMENT

Peter likes Mary

Kernel tree
COMPOSITE COMPOSITE
MATRIX ADUNCT | - | COORDINATE COORDINATE
pretty Mary Peter and Mary

Composite trees



Paraphrasing

Orth(C,,C,)

quality-relation(0rth, C1,C2)

process-relation(0rth, C1,C2)

property-ascription(0rth, conjunction(C1,C2))

<lex be> nil
vp np
head conposite
ar gunment ar gunment mat ri x adj unct
conj(C,, C)) Orth Orth conj(C,, C))
np np np modifier

C1 and (> are orthogonal

the orthogonality of C1 and C5




The Architecture of
PROVERB

Natural Deduction Proof

| Macroplanner i
|

: :
| e e e e e e e e e e e e e e e e e I

PCAs

[ Bt I e A
| Microplanner i
|

: DRCC i
|

|| Text Structure !
| |Expansion pvs (<
| | Sentence Scoping Upper Model i
|

! | Lexical Choice Redlization Classes | |
\ | Orderi TSG _ :
| Prderng Textual Semantic !
| |Aggregation Categories !
| | Cue Word Lexi !
! |Insertion | te&con Y
! | Layout l
! Text Structure !




Aggregation

Aggregation(11)

Grouping (5) Embedding (2) Pattern (4)

/N

Logical Predicates(1) PMs(2) Logical Connectives (2) Chaining (3) Others(1)



Predicate Grouping

conjunction P

T

P P » conjunction  conjunction

A A XK IX
Q R Q R Q Q@ R

Rl

Set (F') N Set (G)
“F''isaset. G is a set.”

Y
Set (FFNG)

“F'and G are sets.”



Grouping of Implications
implication implication » implication
n) C P’ C digunction C
P P’
conjunction( implication (a < b,a = b ),

implication (a > b,a # b))

“If a<b thena%b. If a>b thena%b.”

J
implication (disjunction(a < b,a > b), a #= b))

“If a<bora>>b then a#5b."



Embedding

A A [\
A A A

Set( F) N Subset( F ,G)

“F is a set. F is a subset of G.”

J
Subset(Set( F),G)

“The set F is a subset of G.”



Pattern Based Aggregation

N SR
(,--C--T) M C

derive-cont ‘ derive-cont
T .
e R M C derl/lve@t
(TlTk) M C

derive(e, DefTrans, o C o™ )
““o C 0* by the definition of transitive closure.”

derive(((z,y) € 0,0 C ¢* ),DefSubset,(z,y) € o*)

“Since (x,y) € 0 and o C ¢*, (z,y) € o* by the definition of subset.”

4
derive(e, DefTrans, o C o* , derive-cont(((x,y)€ o),DefSubset, (z,y) €

a*))
“o Co* by the definition of transitive closure, thus establishing
(z,y) € o* by the definition of subset, since (z,vy) € ¢.”
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