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Abstract

The major goal of this work is to introduce the concepts of Intuitionistic Pre * Irresolute maps and their
contra version in ITS using the concepts of Intuitionistic Pre * Open and Intuitionistic Pre * Closed sets.

Further we give characterization for these maps and discuss the
relationshipwithotherknownintuitionisticmaps.Alsowefindtheequivalentconditionsforthese maps.
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1. Introduction

In 1996, D. Coker [1] introduced the concept of intuitionistic sets and also he has introduced
theconceptofintuitionistictopologicalspaces.In2016G.SasikalaandM.Navaneethakrishnan
[4]definedintuitionisticPreopensetsinintuitionistictopologicalspaces.We[5]givesthe definition of intuitionistic pre
* open sets in intuitionistic topological spaces.

In this study, we define intuitionistic pre * Irresolute maps and their contra version. We also
demonstratethattheintuitionisticpre*IrresolutemapisintermediatebetweenQuasiintuitionistic Pre * Continuous
and intuitionistic pre * continuous maps.

2. Preliminaries

Definition-2.1[1]LetXbeanon-emptyset,anintuitionisticset(ISinshort)Aisanobjecthaving
theformA=<X,A1,A>> whereAandAjaresubsetsofX satisfyingAi1NA,=d.ThesetAiand A, are called the set of

members of Aand set of non-members of Arespectively.
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Definition - 2.2[1] LetXbe a non-empty set, A= <X,A1,A;> and B= <X,B1,B>>be an IS’s and let {A; : i €J}
be arbitrary family of IS’s, where A= <X A1,A>>. Then the followings are hold.

a) AcBiffA;=BiandA,2Bo.

b) A=Biff AcBandA2B.

c) Ac=<X A, A;>is calledthecomplementofAandASis alsodenotedbyX-A.

d) UAi=<X,UAi1,NAi>.

e) NAi=<X,N Air,UAR>.

f) A- B= ANB-.

9) $i=<X,, X>andX\=<X,X,>.

Definition 2.3[1]Assumethat X; is anon-emptyset andmy;€ X, beafixedelementthenthe ¢S M; is defined by

M; = <X, {myx},{my}°> is called an intuitionistic point.

Definition-2.4[1]LetX beanon-emptyset and tirbethefamilyof intuitionisticsetsofX then tir is called an
intuitionistic topology (IT in short) onX if it is satisfying the following axioms:

1) Xi,dieTr.
2) AN BersrforeveryA, BEr.
3) UAietirfor anyarbitrary family{Ai:i€J} <.
The pair (X,Tir) is called intuitionistic topological space (ITS in short) and IS in 7t is known as

theintuitionisticopenset(1OSinshort)inX,thecomplementofthelOSiscalledtheintuitionistic closed set (ICS in
short) inX.

Definition-2.5[1]Let(X,TiT)beanI TSandAbealSinX thentheintuitionisticinterioroperator of A(lint(A) in short)
and intuitionistic closure operator of A(Icl(A) in short) are defined by:
lint(A)= U{G:Gis an 10SinXand A2G}.
Icl(A)=N {G:GisanICS inXandA<G}.
Definition - 2.6[2] (X,Tir) be an ITS and A be a IS inX then A is said to be intuitionistic

generalizedclosed(lg-closedinshort)setificl(A) < UwheneverAc U andU islOSinX.The complement of the Ig —
closed set is called the Ig- open set inX.

Definition - 2.8[4,5] Let(X,Tir) bean ITSand Abean intuitionisticset then
a) Ais intuitionisticpreopen(IPO)setinXifAc lint(Icl(A)).
b) Ais intuitionisticpre*open(IP*O) setinXifA< lint(Icl*(A)).
ThecomplementofthelPO andIP*O sets arecalledthelPCandIP*CsetsinX.
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Theorem- 2.9[5] Let(X,Tit) bean ITSthen thefollowingsarehold.

a) EverylO setis IP*O set.
b) EverylP*O setisIPOset.

C) ArbitraryunionofIP*O setsisIP*O set.
d) Intersectionof IP*Csets is IP*Cset.

Theorem- 2.10[5] Let(X,Ti7) bean ITSand Aand BbealS of Xthen thefollowingsare hold.
a) IP*int(¢1)= ¢iandIP*int(X))=X..
b) IfAis IP*-open setthen A= IP*int(A).
c) Ac Bthen IP*int(A) SIP*int(B).

d) IP*cl(d1) =diandIP*cl(X))= Xi.
e) IfAis IP*-closedsetthen A=IP*cl(A).

f) Ac BthenlP*cl(A)< IP*cl(B).

Theorem- 2.11[1,5]Let(X,Ti7) bean 1TSand AbealSof Xthen thefollowingsare hold.
a) lint(X-A) =X— Icl(A)and Icl(X— A)=X— lint(A).
b) IP*int(X— A)=X— IP*cl(A) andIP*cl(X— A) =X— IP*int(A).

Theorem -2.12[6]Letf : X —Yis saidto be

a) I-continuous mapiff-1(V)is 10setin XforeverylOsetV in Y.
b) IP*-continuous mapiff1(V)isIP*O setinXforeverylO setV in Y.
C) IP-continuous iff1(V)is¢POsetin Xforevery 40 setVinY.

d) QuasilP*- continuous iff-1(V)islO setin XforeverylP*OsetV;inY.
e) PerfectlylP*-continuous iff-1(V)is I-clopensetinXforeverylP*O setVinY.
f) StronglyIP*-continuous iff1(V)is IP*-clopensetinXforeverylS V inY.

3. IntuitionisticPre*IrresoluteMaps

Definition-3.1.AmapffromX toY issaidtobelntuitionisticPre*Irresoluteataintuitionistic

pointme& XifforeachlP*OsetBofY containingf(m),thereisanlP*OsetAinXsuchthatm

eAand f(A)<B.

Definition — 3.2. A map f from ITS (X,Ti7) into another ITS (Y,0r) is Called Intuitionistic Pre * Irresolute

Map if £1(M)is IP*O in X for each IP*O set M in Y.
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Example-3.3.LetX=Y={a,b,c}.Considerthel T’sTi7={X),$1,<X,{b}{a,c}> <X,{a,b}.{c}>}

andoir={Y,§,<Y ,{a},{b,c}> <Y {ab} {c}>}thenlP*O(X)=tirandIP*O(Y)=0cr.Letf:
(X, um)—(Y,oim)beamapdefinedby, f(a)=b,f(b)=a,f(c)=c.Here,f1(Y)=X,f1(§)=F\,F
Y(<y {a},{b,c}>)=<X {b}.{a,c}> (<Y {ab} {c}>)=<X.{a,b} {c}>.Therefore inverseimage of each IP*O set

in Y under fis IP*O sets in X. Therefore f is IP*- Irresolute map.

Theorem-3.4.Amapf:(X,tr)—(Y,oir)isIP*-IrresolutemapiffinverseimageofeverylP*C set in Y is IP*C set in
X.

Proof: Suppose f: (X,tir) — (Y,o17) is IP*- Irresolute map. Let M be any IP*C set in Y. (i.e) M is IP*O set
in Y then by definition — 3.2, f}(M®) = [FY(M)]° is IP*O set in X. Therefore, (M) is
IP*CsetinX.Conversely,supposeMbeanyIP*Osetin Y.(i.e)M°®isIP*CsetinY.Thereforef 1(M°) = [f1(M)]¢ is IP*C

set in X. Therefore, (M) is IP*O set in X. Hence f is IP*- Irresolute.

Theorem-3.5.EveryconstantmapisIP*-Irresolutemap.

Proof:Supposeamapf:(X,tut)—(Y,oiT) isaconstantmapdefinedbyf(m)=neforalliPme
Xand noisafixedpointinY. LetU beanIP*OsetinYthen f1(U)=X, (or)¢iaccordingasxo&

U.Thusf1(U)isIP*O setinX. Hencef is IP*- Irresolutemap.
Theorem-3.6.EverylP*-Irresolutemapis IP*-continuous.

Proof:Supposeamapf:X —Y isIP*-irresolute.LetMbeanylOsetinY.Therefore,MisIP*O in Y. Therefore f1(M)

is IP*O set in X. Hence, f is IP*- Irresolute map.

Theconverseoftheabovetheoremneednotbetrueas shows inthefollowingexample.

Example-3.7.LetX={a,b}andY={1,2}.Considerthel T’sTir={X\,$1,<X {b},Pp><X,0],
{b}>}andoir={Y,$1, <Y ,{1},p>}thenIP*O(X)=tirandIP*O(Y)={Y",§i,<Y,{1},d>,

<y {1},{2}>}. Letf : (X,ur) — (Y,o17) beamap defined by, f(a) = 2, f(b) = 1. Here, fX(Y1) =X), FX(§) =¢), T
Y(<v,{1},d>) =<X {b},cb> are all IP*O sets in X. Therefore, f is IP*- continuous. But f!(<¥,{1},{2}>) =

<X,{b},{a}> isnota IP*O set in X. Therefore, f is not a IP*- irresolute.

Theorem-3.8.Let(X,TiT)and(Y,or)beanI TS inwhicheverylP*O setis 10S.Thenf:(X,tiT)
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—(Y,o17) is an IP*-irresolutemap iffis IP*- continuousmap.

Proof: Let M be any IP*O set in Y then by hypothesis, M is an 10 set in Y. Since, f is IP*- continuous then f

1(M) is IP*O set in X. Hence f is IP*- irresolute map.

Theorem- 3.9.Let(X,Tit)and (Y,o1r)bean ITSthen thefollowingsarehold.

a) EveryQuasilP*-continuous mapisIP*-Irresolutemap.
b) EveryPerfectlylP*-continuousmapisIP*-Irresolutemap.
C) EveryStrongtlylP*-continuousmapisIP*-Irresolute map.

Proof: (a)Let f: (X,tr) — (Y,0ir) be a Quasi IP*- continuous map. Let M be any IP*O set in Y then (M) is
10 set in X. Since, every 10 set is IP*O set. Therefore, f1(M) is IP*O set in X for each IP*O set M in Y.
Hence, f is IP*- Irresolute map.

(b) Letf: (X,tr)—(Y,cim)beaPerfectlylP*-continuousmap.LetM be anylP*Osetin Y then f1(M)isl-
clopensetinX.(i.e),f1(M)isl-opensetinX.Since,everylOsetisIP*Oset. Therefore, f1(M) is IP*O set in X. Hence,
fis IP*- Irresolute map.

(c) Letf :(X,ur) — (Y,oim)beaStronglylP*- continuous map. LetM beany IP*O setin Y. (i.e) Misl-

setinY. Thereforef*(M)isIP*-clopenset in X.(i.€),F1(M)isIP*-opensetinX.Hence, f is IP*- Irresolute map.

Theconverseoftheabovetheoremneednotbetrueas shows inthefollowingexample.
Example-3.10.LetX=Y={a,b,c}.Considerthel T’sTir={X),$1,<X {a},{c}>,

<X {c}{ab}> <X {ac}t,d>}andor={Y,,<Y {a},{b,c}> <Y {ab},{c}>}thenlP*O(X)=

{X,¢1,<Xx {a}.{c}> <X {c}.{ab}> <X {ac}d><X {a},d><X {a}{b,c}> <X {ac}{b}>} and

IP*O(Y)=cr.Letf:(X,tr)—(Y,0r)beamapdefinedby,f(a)=a,f(b)=c,f(c)=b.Here,f (Y1)
=X, fY(¢) = ¢, Fi<v {a}{b,c}>) =<X.{a} {b,c}>, and fi(<Y {ab} {c}>) = <X,{a,c} {b}>. Therefore,
inverse image of each IP*O set in Y under f is IP*O sets in X. Therefore f is IP*- Irresolutemap.But, f

Y(<y {a},{b,c}>)andf (<Y {a,b} {c}>)arenotbelongsto Tir. Therefore,f is not a Quasi IP*- continuous map.

Example — 3.11. In example — 3.10, f is IP*- irresolute map. But, f1(<Y {a},{b,c}>) and f1(<Y {a,b},{c}>)

are not belongs to Tir and Ti7° Therefore, f is not a Perfectly IP*- continuous.

Example — 3.12. In example — 3.10, f is IP*- irresolute map. But, inverse image of every intuitionistic set of
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Y is does not belongs to IP*C(X) and IP*O(X). Therefore, f is not a Strongly IP*- continuous map.

Remark-3.13.Thefollowingdiagramshowstherelationshipof [P*-irresolute mapwithother IP*- continuous

maps.

Theorem-3.14.Letf:X — Ybeamap,thenthefollowings are equivalent.

a) fisanIP*-irresolutemap.

b) fisanIP*-irresoluteateveryintuitionisticpointofX.
C) f1(M)is IP*C setin Xfor everylP*CsetM inY.

Proof: (a) =(b), Let f : X—Ybe IP*- irresolute map. Let m be any IP in Xand Mbe an IP*O set in Y
containing f(m). (i.e), f(m) €wthen m f(w). Since f is IP*- irresolute, N = f1(M) is an IP*O set in
Xcontaining a point m such that f(N) =M. Hence f is an IP*- irresolute at every IP of X.

(b) =(c),LetMbeanIP*CsetinY thenM°®isanIP*Osetin Y.Letmefi(MC)thenf(m) €MC. Since f is an IP*-
continuous at every IP ofXthen there is an IP*Oset winXcontaining a point m such that f(m) ef(w) cM°®

Therefore, wcf(M®). Hence F1(M®) = u{w: m ef(M°)}. SincearbitraryunionoflP*OsetisIP*Osetthenf
L(M®)isIP*OsetinX. Thusf-{(M)=F1[(M°)°]

=[FY(MO)]¢isIP*C setin X. Hencef*(M) isIP*CsetinXfor everylP*C setMinY.

(c) = (a)Suppose,f1(M)isIP*CsetinX foreverylCsetMinY.Thenbytheorem-3.4,fisIP*- irresolute map.

Theorem-3.15. Letf:(X,tr)—(Y,o1r) beamap,thenthefollowingsareequivalent.

a) fisanIP*-irresolutemap.
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b) fL(IP*int(A)) SIP*int(f(A))foreachlS A ofY.

C) IP*int(f(B)) =f(IP*int(B))foreveryIS BofX.

Proof: (a) = (b), Let f: X —Y be IP*- irresolute map. Let A be any IS of Y then IP*int(A) is IP*O set in Y.

Since f is IP*- irresolute then fL(IP*int(A)) is IP*O set in X. Therefore, f1(IP*int(A)) = IP*int(f
L(IP*int(A))). Hence, FL(IP*int(A)) < IP*int(FL(A)).

(b) =(c),LetBbeanylSofXthenf(B)isISofY.Byourassumption,f1(IP*int(f(B))) S IP*int(f1(f(B))). Hence,
IP*int(f(B)) < f(IP*int(B)).

(c) =(a),Let Gbe anylP*Osetof Y thenf(G) isIS of X.By(c),IP*int(f(f1(G)))=f(IP*int(f1(G))).(i.e)f
LaP*int(G))<IP*int(f1(G)).Since  GisIP*Osetthenf}(G)<IP*int(f1(G)).Also,  IP*int(fF}(G)) c<=fXG).
Therefore, f1(G) is IP*O set in X. Hence f is IP*- irresolute map.

Theorem-3.16. Letf:(X,tr)—(Y,o1r) beamap,thenthefollowingsareequivalent.

a) fisanIP*-irresolutemap.

b) IP*cl(f(A))=f1(IP*cl(A))foreachlS A ofY.

C) f(IP*cl(B)) <= IP*cl(f(B))foreverylS BofX.

Proof:(a)=(b),Letf:X —Y belP*-irresolutemap.LetAbeanylSofY thenlP*cl(A)isIP*C set in Y. Since f is IP*-

irresolute then f(IP*cl(A)) is IP*C set in X. Therefore, f1(IP*cl(A)) = IP*cl(f1(IP*cl(A))). Hence, IP*cl(f
L(A)) € FLIP*CI(A)).

(b) = (c), Let B be any IS of X then f(B) is IS of Y. By our assumption, IP*cl(f1(f(B))) = f1(IP*cl(f(B))).
Hence, f(IP*cl(B)) < IP*cl(f(B)).

(c) = (a), Let G be any IP*C set of Y then f}(G) = f1(IP*cl(G)). By our assumption, f(IP*cl(f
YG)))cIP*cl(f(F1(G))). Therefore,IP*cl(f(G)) =fi(IP*cl(G))= F(G).Also, f1(G)<IP*cl(f1(G)). Therefore,
f1(G) is IP*C set in X. Hence f is IP*- irresolute map.

Theorem — 3.17. Let f : (X,ur) — (Y,oir) and g : (Y,0mr) — (Z,Mir) be IP*- irresolute map then their

composition gof : (X,TiT) — (Z,Mr) is also IP*- irresolute map.
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Proof: Let w be an IP*O set in Z. Since g is IP*- irresolute map then g(w) is IP*O set in Y. Since f be IP*-
irresolute map. Therefore (gl (w)) = (gof)(w) is IP*O set in X. Hence, gof is IP*- irresolute map.
Corollary —3.18.Thecomposition oftwolP*-irresolutemapsis

a) IP*-continuousmap.

b) IP-continuousmap.

Proof:SupposefandgarelP*-irresolutemapthenbytheorem-3.17,gofisIP*-irresolutemap.
(@ By theorem — 3.6, gof is IP*- continuous map. (b) Since, every IP*- continuous map is IP- continuous
map. Therefore, gof is IP- continuous map.
Theorem-3.19.Let(X,ti7),(Y,cir)and(Z,uir)be threel TS,f:(X,tir)—(Y,cir)andg: (Y, 011)
— (Z,uir)aremapsthen thefollowingsarehold,
a) Iffis IP*-irresolutemapandgis IP*-continuous mapthengofis IP*-continuousmap.

b) Iffis IP*-irresolutemapandgis IP*-continuous mapthengofis IP-continuousmap.

Proof: (a)Let whbe an 10 set in Z. Since g is IP*- continuous map then g*(w) is IP*O set in Y. Since f be IP*-
irresolute map then f(g}(w)) = (gof)L(w)is IP*O set in X. Hence, gof is IP*- continuous map.

(b) By(a), gofis IP*-continuousmap. Since, every IP*-continuous map islP-continuousmap. Therefore, gof is

IP- continuous map.

4. ContralntuitionisticPre*IrresoluteMaps

Definition—4.1. AmapffromITS(X,Tir)intoanotherI TS(Y,oyr)iscalledContralntuitionistic Pre * Irresolute Map

if £1(M)is IP*C set in Xfor each IP*O set M in Y.

Example—4.2.LetX={a,b,c}andY={1,2,3} .Considerthel T’ sTir={X),J,

<X {a}{b,c}> <X {b}{ac}> <X {ab}{c}>}andoir={Y), §1,<Y,{2}{1,3}>}thenIP*C(X)=
{X1,¢,<X,{c}{a,b}> <X {ac}{b}> <X {b,c}{a}>} andIP*O(Y)=or.Letf:(X,tir)—(Y,0mT)
bea mapdefinedby,f(a)=3,f(b)=1,f(c)=2.Here,f1(Y1)= X\,F ()=, F (<Y, {2}.{1,3}>)
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=<X,{c}{a,b}><IP*C(X). Therefore,f iscontralP*-irresolutemap.

Theorem-4.3.Amapf :(X,tit)—(Y,oiT)is Contra IP*-Irresolute Mapiffinverse image of every IP*C setin Y is
IP*O set in X.

Proof: Suppose f: (X,tir) — (Y,oiT) is Contra IP*- Irresolute Map. Let M be any IP*C set inY.
(i.e)MCisIP*OsetinYthenf(M®)=[f1(M)]isIP*CsetinX.Therefore,f-1(M)isIP*Osetin

X. Conversely, suppose M be any IP*O set in Y. (i.e) M® is IP*C set in Y. Therefore f1(M°) = [f
L(M)]CisIP*OsetinX. Therefore, f1(M)isIP*CsetinX. HencefisContralP*- IrresoluteMap.

Theorem—4.4.EveryContralP*-IrresolutemapisContralP*-continuous map.

Proof: Suppose a map f : (X,ur) — (Y,orr) is Contra IP*- irresolute. Let M be any 10 set in Y. Since, every
10 set is IP*Oset. Therefore, M is IP*O in Y. Since f is Contra IP*- Irresolute map. Therefore f1(M) is IP*C
set in X. Hence, f is Contra IP*- continuous map.

Theconverseoftheabovetheoremneednotbetrueas shows inthefollowingexample.

Example—4.5.LetX={a,b}andY={1,2}.Considerthel T’sTir={X,§1,<X,{a}, P>,

<X, {a}>}andoir={Y1, <Y ,{1},d>}thenlP*C(X)=tirand IP*O(Y)={Y, 1,

<Y {1},d> <Y {1} {2}>} . Let f: (X,ur) — (Y,oi7) bea map defined by, f(a) = 1, f(b) = 2. Here, f1(V1) =X,
Y @) = ¢, <Y, {1},d>) =<X,{a},dp> are all IP*C sets in X. Therefore, f is IP*- continuous map. But f

Y<y {1},{2}>) = <X {a},{b}> is not a IP*C set in X. Therefore, f is not a Contra IP*- irresolute map.

Theorem-4.6.Let(X,Tir)and(Y,01r)beanl TS inwhicheverylP*O setis 10S.Thenf:(X,tiT)

—(Y,oi7) isan ContralP*- irresolutemap if fisContralP*- continuousmap.

Proof:LetMbeanylP*OsetinY thenbyhypothesis,MisanlOsetinY.Since,fisContralP*- continuous then f1(M) is

IP*C set in X. Hence f is Contra IP*- irresolute map.

Theorem- 4.7.Let(X,Tit)and (Y,01r)bean ITSthen thefollowingsareholds

a) EveryPerfectlylP*-continuous mapis ContralP*-Irresolutemap.

b) EveryStronglylP*-continuous mapis ContralP*-Irresolutemap.

Proof:(a)Letf :(X,tit) — (Y,oiT) beaPerfectly IP*- continuousmap. LetMbeany IP*Osetin
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Y then f1(M) is I- clopen set in X. (i.e), f1(M) is IC set in X.Since, every IC set is IP*C set. Therefore, f1(M)
is IP*C set in X. Hence, f is Contra IP*- Irresolute map.

(b)Letf: (X,tir)—(Y,ocir)beaStronglylP*-continuous map.LetM be anylP*O setin Y.(i.e) M is IS in Y.
Therefore, f1(M) is IP*- clopen set in X. (i.e), f1(M) is IP*C set in X. Hence, f is Contra IP*- Irresolute map.

Theconverseoftheabovetheoremneednotbetrueas shows inthefollowingexample.
Example—4.8.Inexample—4.2,fisContralP*-irresolutemap.But,f1(<Y ,{2},{1,3}>)=

<X ,{c},{a,b}><11. Therefore,f isnotaPerfectly IP*- continuousmap.

Example — 4.9. In example — 4.2, f is Contra IP*- irresolute map. But, inverse image of every intuitionistic

set of Y is does not belongs to IP*C(X) and IP*O(X). Therefore, f is not a Strongly IP*- continuous map.

Remark-4.10.Thefollowingdiagramshowstherelationshipof ContralP*-irresolutemap with other IP*-

continuous maps.

W C.IP*-irres > C.IP*-cts

Theorem—4.11.1ff:(X,tir)—(Y,cir)andg: (Y ,01r)—(Z,uir)areContral P*-irresolutemaps then gof : (X,Ti1) —

(Z,mi7) is also IP*- irresolute map.

Proof:LetwbeanIP*OsetinZ.Sinceg isContralP*-irresolutemap theng(w) isIP*Csetin
Y.SincefbeContralP*-irresolutemap. Thereforef-1(g-t(w))=(gof)*(w)isIP*OsetinX. Hence, gof is IP*- irresolute

map.

Corollary —4.12. Thecomposition oftwolP*-irresolutemapsis
C) IP*-continuousmap.

d) IP-continuousmap.

Proof:SupposefandgareContralP*-irresolutemapthenbytheorem—4.11,gofisIP*-irresolute map. (a) By

theorem — 3.6, is IP*- continuous map. (b) Hence, gof is IP- continuous.
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Theorem-4.13.Let(X,uir),(Y,oim)and(Z,uir)be threel TS, f:(X,tir)—(Y,oim)andg:(Y,o1)

—(Z,uir)aremapsthenthefollowingsarehold,

a) If fis IP*- irresolute map and g is Contra IP*- irresolute map then gof is Contra IP*- irresolute
map.
b) If fis IP*- irresolute map and g is Contra IP*- irresolute map then geof is Contra IP*-

continuous map

Proof: (a)Let wbe an IP*O set in Z. Since g is Contra IP*- irresolute map then g™(w) is IP*C set in Y. Since
f be IP*- irresolute map then f1(g™(w)) = (gof)*(w) is IP*C set in X. Hence, gof is IP*- irresolute map.

(b)By (@), gof is Contra IP*- irresolute map. By theorem — 4.4, gof is Contra IP*- continuous map.

5. Conclusions

WediscussedthelP*-irresolutemapsandContralP*-irresolutemapsinthispaper.Weintend to conduct research in
the future on IP*- Open maps, IP*- Closed maps, Super IP*- Open maps and so on.
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