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Rules that are marked with a * in the first column are implemented in the latest version of Rodin. Rules without a * are planned to be implemented in future versions. Other conventions used in these
tables are described in The Proving_Perspective (Rodin_User Manual)#Inference Rules.

A/M
Side
Name Rule Condition
A
= see below for
* | HYP HP + P pt
A
* T see below for
HYP_OR HQ - Pv..vQ v.. VR Q'
A
below f
* TR H, P, nP' - Q npt
A
* | FALSE HYP H1l1 FP
A
* | TRUE_GOAL HF- T
where T} and
T, denote A
. types and @
FUN_GOAL H feEopF + felh+T, is one of -+
_}3 :._H? :’_}!
5, =,
“rwmmce o H, f€S op S f(B) €S, - P(/(E)) wheeop M
enotes a set
H, feSiopS; P(f(E)) of relations
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FUN_GOAL REC

DBL_HYP

AND L

AND R

IMP L1

IMP R

IMP_AND L

IMP OR L

AUTO_MH

H, feS op; (Saops (...(Spopa(Uopf V))..)) b fIE)(E)...(E,) el » T,

H, QPA..AR=>S T

H QPA...AQA.. AR>S F T

HP=QP=R I S

H P=-QAR F S

HP=RQ=R + S

H PVQ=R - S

HP, Q=R F S

HPPAQ=R F S

(any arrow)
and P is WD
strict

where T} and
T denote
types, O
denotes a set
of relations
(any arrow)
and Opf is
one of 4+, —%
5, —, 9,
—, .



NEG_IN L

NEG_IN R

XST L

ALL R

EQL_LR

EQL_RL

SUBSET_INTER

IN_INTER

NOTIN_INTER

FIN_L_LOWER BOUND L

FIN_L_LOWER BOUND R

FIN L UPPER BOUND L

H, Ec{a,....c}, ~(E=b) + P
H Ec{a,....b,....c},~(E=0b) F

H Ec{a,...c}, ~(b=E) + P

H Ec{a,.. . b. .cl.o(b=E) - P

H Px) - Q

H Ix-P(x) - Q

H + P(x)

H + vx P(x)

H(E) + P(E)

H(x), r=F F P(x)

H(E) + P(E)

H(x), E=x2 + P(x)

H TCU F GSN...nTN...NnV)

HTCUF GSNn..nTn..nUN...AV)

HEcT - GSn...n{E}n...nU)

HEecT - GSNn..Nn{Eln..NnTn..N0)

H -EcT + G(2)

H -EcT F G(SN..n{E}n..nTN...Nn0U)

H, finite(S) F dn-(Vzr-2 €S = n <z)

H, finite(S) F dn- (Vo2 €S = = >n)

Tisa
variable
which is not
free in [/

Tisa
variable
which is not
free in ]

where T" and
1J are not
bound by (&

where F, and
T are not
bound by (&

where F and
T are not
bound by (3

The goal is
discharged

The goal is
discharged

The goal is



FIN_L_UPPER BOUND R

CONTRADICT L

CONTRADICT R

CASE

IMP_CASE

MH

HM

EQV_LR

EQV_RL

0V_SETENUM_L

OV_SETENUM_R

H, finite(S) F dn- (Vo2 €S = n>z)

H, finite(S) F In-(Vz-2 €85 = x <n)

H(Q). P=Q F G(Q)
H(P), P=Q F G(P)

H(P), P& Q + G(P)
H(Q), P=Q + G(Q)

H G=F P(F) - Q H ~(G=E) P({E)<4f)(G) F Q

H P((f<+{E~ F})(G) - Q

HG=F F QF) H ~(G=F) - QHE} < f)(G))
H = Q((f «{E~ F})(G))

discharged

The goal is
discharged

where P is
WD strict

where () is
WD strict



H, G € dom(g), P(¢g(G)) - Q H, ~G € dom(g), P((dom(g) 4 /)(C)) F Q iy
H, P((f<9)(G) - Q
A
H, Gedom(g) - Q(9(G) H, -G edom(g) - Q((dom(g) </)(G)) Vo
ovR H - Q((f<9)(q) S
M
H b f'cA»B  H F QUISNfIT) Blone
DIS BINTER R H - QU/ISNT)) types.
where 4 and M
HtF ffleA+B H, QfISInfT]) v G B denote
DIS BINTER L H Q/SnT) F G types.
where 4 and M
H + f_IE‘-l—i—iB H ~ Q(f[‘g]\f[T]) B denote
DIS SETMINUS R H - QU[S\ 1) types.
where 4 and M
H+ ff'leAwB H, Q(f[SI\f[T])) + G B denote
DIS SETMINUS L H Qf[S\T) - G types.
M
SIM REL IMAGE R H = WDQ{f(E)}) H - Q{f(E)})
R H = Q(f{E}])
M
SIM REL IMAGE L H - WDQU{f(E)}) H Q{f(E)}) + G
- H, Q(f{£}]) + G
M
H - WD(Q(g(f(=)) H F Qlg(f(=)))
H - Q((f;9)())
M
H - WD(Q(g(f(=)) H Qlgf(=)) F G
H Q((f:9)@) F G
FIN_SUBSETEQ R H + WD(T) H+- SCT H + finite(T) :i]l::itléste}fehsaestto M
H + ﬁnit-E(S) corresponding

to T’ in the



FIN BINTER R

FIN KINTER R

FIN_QINTER R

FIN_SETMINUS R

FIN_REL

FIN _REL R

FIN REL IMG R

FIN_REL_RAN R

FIN_REL_DOM_R

FIN_FUN_DOM

H + finite(S) v ... Vv finite (T)

H - finite(S 1 ... 1 T)

H + 3s-s € S5 Afinite(s)

H F finite (inter(S))

H + s P Afinite (F)

H + finite((s-P | E)

H + finite(S)

H - finite (S \ 7)

H, r € S op T, finite(S), finite (T) F finite (r)

H+ WDSaT) HF reSeoT H - finite(S) H F finite(7)

H + finite(r)

H F finite(r)

H + finite (r[s])

H F finite(r)

H + finite(ran(r))

H + finite(r)

H F finite (dom(r))

H, feSopT, finite(S) F finite (f)

editing area
of the Proof
Control
Window

where § is
fresh

where O
denotes a set
of relations
(any arrow)

the user has to
write the set
corresponding
to 5 «= T in
the editing
area of the
Proof Control
Window

where O is



FIN_FUN_RAN

FIN_FUN1 R

FIN FUN2 R

FIN_FUN_IMG R

FIN_FUN_RAN R

FIN_FUN_DOM_R

H, fe€ SopT, finite(T) + finite(f)

WD(S+T)

F feSw»T H F finite(5)
I_

H
H finite ( f)

WD(S+»T) HULF fleSsT H b finite(S)

H F finite(f)

WDS+»T) HF feSsT H b finite(s)

H + finite (f[s])

WDS+»T) H F feSwT H b finite(S)

H I+ finite(ran(f))

WD(S+T) HF f'eSwT H F finite(S)

H + finite (dom(f))

one of +», —
, 3, i,
—, =

where O is
one of =+,
H, —

the user has to
write the set
corresponding
to, 5 + T in
the editing
area of the
Proof Control
Window

the user has to
write the set
corresponding
to5 -+ T in
the editing
area of the
Proof Control
Window

the user has to
write the set
corresponding
to 5 + T in
the editing
area of the
Proof Control
Window

the user has to
write the set
corresponding
to 5 ++ T in
the editing
area of the
Proof Control
Window

the user has to
write the set
corresponding
to 5 + T in
the editing
area of the
Proof Control
Window



LOWER_BOUND_L

LOWER_BOUND R

UPPER_BOUND L

UPPER_BOUND R

FIN LT 0

FIN GE_©

CARD_INTERV

CARD_EMPTY_INTERV

DERIV_LE_CARD

DERIV_GE_CARD

DERIV LT CARD

H I finite(S)

HF In-(Vr-2ef =n<a)

H F finite(S)

HF dn-(Vz-ze8 = x>n)

H I+ finite(S)

HF In-(Vz-z2€8 = n>x)

H + finite(S)

HF dn-(Vx-zefd = xr<n)

HF dn-(Vx-zes =n<zx) HF SCZ\N

H F finite(S)

HF dn-(Vz-zef = x<n) HF SCN

H I+ finite(5)

Hoa<b - Qb-a+1) Hb<a F Q(0)

H + Q(card(a..b))

Ha<bhPb-a+l) - Q Hb<aP(0) F Q

H, P(card(a..b)) F Q

HF SCT

H F card(S) < card(T)

H+-TCS

H + card(S) = card(T)

HF+- SCT

H + card(S) < card(T)

5 must not
contain any
bound
variable

5 must not
contain any
bound
variable

5 must not
contain any
bound
variable

5 must not
contain any
bound
variable

where Q) is
WD strict

where P is
WD strict

S and T bear
the same type

5 and T bear
the same type

5 and T bear
the same type



DERIV_GT_CARD

DERIV_EQUAL_CARD

SIMP_CARD_SETMINUS L

SIMP_CARD_SETMINUS R

SIMP CARD CPROD L

SIMP_CARD_CPROD R

FORALL_INST

FORALL_INST MP

FORALL_INST MT

cuTt

EXISTS_INST

HF+-TcCS

H + card(S) > card(T)

H+- S=T

H F card(S) = card(T)

H, P(card(S\T)) + (finite(S)

H, P(card(S) —card(SNT)) - G

H, P(card(S\T)) + G

F P(card(S) — card(S N T))

H G+ finite(S) H
H +

H, P(card(S x T)) F finite(S)

P(card(S\ T))

H, P(card(S x T)) + finite(T)

H, P(card(S) # card(T)) + G

H, Plcard(SxT)) + G

F  finite(.S) H + finite(T) H F P(card(S) * card(T))
H + Plecard(S x T))
H - WD(E) H,z=EP + G
HvzP + G

H - WDE) HWDE) - ¢:=EP HWDE),[z:=EQ - G
Hv:P=Q F G

H - WDE) HWDE) b [¢:=E-Q HWDE),[z:=E-P - G
Hv:P=Q F G

H - WD(P) HWD®P) - P HWDP),P F G

H+ G
H - WDE) H + P(E)
H + dz-P(x)

5 and T bear
the same type

5 and T bear
the same type

T is
instantiated
with

T is
instantiated
with F' and a
Modus
Ponens is
applied

T is
instantiated
with F' and a
Modus
Tollens is
applied

hypothesis P
is added

T is
instantiated
with F/



DISTINCT_CASE

ONE_POINT L

ONE_POINT R

SIM OV REL

SIM OV _TREL

SIM OV_PFUN

SIM OV_TFUN

INDUC_NAT

INDUC_NAT_COMPL

H - WD(P) HWDP),P - G HWDP),-P - G

HFG

H + WD(E) HvVr,...,....,2:[y:=EPA...A...Ay:=EQ=y:=ER + G

HvVe,...,y,....,zPA...Ay=EAn..AQ=R F G

H + WD(E) HF Va,...,...,z:[y==EPA...A...AN[y:=F]Q= [y :=E|R

HF Vr,...,y,....,22PA. .. Ay=FEAMN

HFze A HF-yeB

H fcAopBFfa{r—ytcA B

HFze A HFye B

HfeAopBrfa{r—yteA« B

HFzrze A HryeB

HfcAogpBFfa{r—ytcA+-B

HFzrze A Hrye B

HfcAopBFfa{r—ytc A=+ B

L AQ=R

HF rzeN Haz=0 F P(zx) HneNPHn) +F Ph+l)

H+ zeN HF PO HneNVk0<kAk<n=Pk) + P(n)

H - P(x)

Those following rules have been implemented in the reasoner GeneralizedModusPonens.

case
distinction on
predicate P

The rule can
be applied
with 'y as
well as with 3

The rule can
be applied
with %/ as
well as with 9

where 0P is
one of =+,
-+, —, s,
—3, o, —#,
)—»

where O is
one of 4,
“, =,
—, =

where O is
one of +, —
| b, —, 9,
—5, —

where O is
one of —, —
, =, =

T of type 7,
appears free
in P; 1t is
introduced as
a fresh
identifier

T of type 7,
appears free
in P; 1t is
introduced as
a fresh
identifier



Name

* | GENMP_HYP_HYP

* | GENMP_NOT_HYP_HYP

* | GENMP_HYP_GOAL

* | GENMP_NOT_HYP_GOAL

* | GENMP_GOAL_HYP

* | GENMP_NOT_GOAL_HYP

* | GENMP_OR_GOAL_HYP

* | GENMP_OR_NOT_GOAL_HYP

Pp(MkG
Po(P)F G

nPt (1) G
nPt o(P)F G
P o(T)

PFp(T)
P (P

nP (1)
nPt k- p(P)

H (1) F-nG'

H, o(G) F —-nGt

Rule

H p(T) -G
H, (G F =G
Hoo(l)FGy V- V-nGl V- VG,
Hp(G)F G v---v-nGlv...v G,
Ho(MEGV -V =G V- VG,
Hp(GHFG V-V =G V- VG,

Thos following rules have been implemented in the MembershipGoal reasoner.

Name

* | SUBSET SUBSETEQ

* | DOM_SUBSET

* | RAN_SUBSET

* | EQUAL_SUBSETEQ LR
* | EQUAL SUBSETEQ RL
* | IN_DOM_CPROD

* | IN_RAN_CPROD

AcCcBFACE
AC Bt dom(A) C dom(B)
AC BF ran(A) Cran(B)

A=BFHACBE
A=BFBCA
redom(Ax B)FzxeA
yeran(Ax B)rye B

Rule

Side Condition

see below for pt
see below for pf
see below for pf
see below for pf
see below for (7
see below for (7

see below for RGI

see below for G:

A/M

Side Condition

A/M

b e B B

>



* | IN_DOM_REL
* | IN_RAN_REL
* | SETENUM SUBSET

* | OVR_RIGHT SUBSET

* | RELSET SUBSET CPROD

* | DERIV_IN SUBSET

The conventions used in this table are described in Variations in HYP, CNTR and GenMP.

P Pt
a=bh b=a
a=~h a<h b>a
a>b b<a
a<b b>a
EI-(IEJ ﬂ-gb, bzﬂ
—uﬂ_:b! ﬂb:ﬂ.
a>b, b<a
[I)b ﬂ-:ib_‘ bga
ﬁa:b! ﬁb:ﬂ.
a<h a<h b>a
a>b azb, b<a
ﬁa:b _lﬂ:b! —@):a
A=EB, B=A4
A=pB ACB, BCA
-AcB, -BC
ACEB ACEB-BCA
ACB, ACB
AcB -BcCA -BC
~A=B, -B=
-A=B|-A=B, -B=
-ACB, -AC
~ACB _4ZB -B=
-ACB -ACB

r—y € fkxedom(f)

r—y € fkyeran(f)

{a,--
fa - adga-ahCAlga--ahCA
feAopBFfCAxB

',I,---,Z}Q:U—IEA

reA ACBFzxz€eB

fLe

N v [ TN RN

nP’
ﬂﬂ_:b! —ub:a.
a>b b<a
a<b b>a
a>b b<a
a>b b<a
a=0b, b=a
a<h b>a
a<bh b>a
a=0b b=ua
a>b b<a
a<bh b>a
a=h b=a
-A=B, -B=A4
-ACB,
AcCcB, BcA
ﬁ;‘lgB.BCf’l
-ACB, -AC
BcA BCA
A=B, B=A4
A=B, B=A
ACB, AcCB
A=B, B=A
AcB

Side Condition

—B C A | where A and B are sets

where O is one of 4, #—, 4k, H3F, +, —F, 3, —3, 3, —4, —5

where a and b are integers

>

> > P
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= f e=f f=e —e=f ~f=e where e and f are scalars

~e=f —e=f, -f=e |e=f f=¢
P P -P
-P P

See also Extension Proof Rules#Inference Rules.
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