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CHAPTER — Ill 

INTUTIONISTIC FUZZY SOFT MATRICES 

Definition : 3.1 

Let U = {ci, C2, C3 ...  Cm}  be the universal set and E = {ei, e2, e3  ... efl} be the 

set of parameters. Let A c E and (F, A) be a intuitionistic fuzzy soft set in the 

fuzzy soft class (U, E). Then intuitionistic fuzzy soft set (F, A) can be represented 

in matrix form as Smxn = [ajj]mxri  or S = [a] i =1, 2, 3,... ,m, j=1, 2, 3 ...... n, where 

aij - 
f(i(c ), v(c)) if e E A 

- 

(0,1) if e A 

Here 1tj(cj) represents the membership of ci  in the intuitionistic fuzzy set 

F(e) and v(c) represents the non-membership of ci in the intuitionistic fuzzy set 

F(e). The matrix Smxn is called intuitionistic fuzzy soft matrix. This matrix S 

can also be written as S = (ptA, VA) or S = [(k, V)]. 

Example: 3.2 

Suppose that U = {51, S2, S3, 54} is a set of students and E = {e1, e2, e3} is a 

set of parameters, which stand for result, conduct and sports performances 

respectively. Consider the mapping from parameters set A c E to the set of all 

intuitionistic fuzzy subsets of power set U. Then soft set (F, A) describes the 

character of the students with respect to the given parameters, for finding the 

best student of an academic year. Consider A={ e1, e2} then intuitionistic fuzzy 

soft set is 

(F, A) = { F(ei) = {(si3O.8,0.1), (s2,0.3,0.6), (s3,0.8,0.2), (s4,0.9,0.0)}, 

F(e2) = {(5i ,0.8,0.1), (s2,0.9,0.1), (s3,0.4,0.5), (54,0.3,0.6)}. 
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we would represent this intuitionistic fuzzy soft set in matrix form is 

(0.8,0.1) (0.8,0.1) (0.0,1.0) 

(0.3,0.6) (0.9,0.1) (0.0,1.0) 

(0.8,0.2) (0.4,0.5) (0.0,1.0) 

(0.9,0.0) (0.3,0.6) (0.0,1.0) 

Definition : 3.3 

Let A = [a1] E lFSMmxn, B = [b11] (=- lFSMmxn. Then A is a intuitionistic fuzzy 

soft submatrix of B, denoted by A c B if PA :~ PB and VA ~! VB V i, j and A is equal 

to B, denoted by A = B if PA = PB and VA = VB V i, j. 

Definition : 3.4 

Let A = [a11] E IFSMmxn. Then A is a 

intuitionistic fuzzy soft null(zero) matrix, if all its elements are (0,0). It 

is denoted by p  or 0= [(0,0)]. 

intuitionistic fuzzy soft universal matrix, if all its elements are (0,1). It is 

denoted by U. 

intuitionistic fuzzy soft rectangular matrix if m # n. 

intuitionistic fuzzy soft square matrix if m = n. 

intuitionistic fuzzy soft row matrix if m = 1. 

intuitionistic fuzzy soft row matrix if n = 1. 

intuitionistic fuzzy soft diagonal matrix if m = n and aij = (0, 1) for all 

i~j. 

intuitionistic fuzzy soft scalar matrix if m = n and aij  = (0, 1) for all i # 

and a1  =(ct, 13),  a c [0,1], 0 E [0,1] Vi = j 

intuitionistic fuzzy soft upper triangular matrix if m = n and aij = (0, 1) 

for all i > j 

10)intuitionistic fuzzy soft lower triangular matrix if m = n and aij  = (0, 1) 

for all i<j. 
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I 1)intuitionistic fuzzy soft triangular matrix if it is either intuitionistic fuzzy 

soft lower triangular matrix or intuitionistic fuzzy soft upper triangular 

matrix. 

Definition : 3.5 

Let A = [a] IFSMmxn. Then ATis  a intuitionistic fuzzy soft transpose 

matrix of A if AT=  [a11]. 

Definition : 3.6 

If A = [a] e IFSMmxn,  B = [b1 ] E IFSMmxn, then we define A+B, addition of 

A and B as 

A+B = [Cij]mxn  

= (max(tA, PB), min(vA, VB)) V i, j. 

Example: 3.7 

Consider A = [(0.8,0.1) (0.4,0.5)1

2x2 

r(o.6,o.3) 

[(0.7,0.3) (0.4,0.6)] B = 1(0.7,0.3)  
(0.8,0.2)1 are two 
(0.5,0.5)j2X2  

intuitionistic fuzzy soft matrices, then the sum of these two is 

(0.8,0.1) (0.8,0.2) 1 1
A + B = 1

(0.7,0.3)  (0.5,0.5)]2X2 

Definiton : 3.8 

If A = [a11] E IFSMmxn, B = [b] E IFSMmxn, then we define A-B, subtraction 

of A and B as 

A-B = [cjj]m 

= (min(tA, PB) max(vA, VB)) V i, j 
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Example: 3.9 

Consider A = 1
(0.7,0.3) 

(0.8,0.1) (0.4,0.5)1B = (0.6,0.3) (0.8,0.2)12x2 

 (0.4,0.6)j2X2 1(0.7,0.3)  (0.5,0.5)] 
are two 

intuitionistic fuzzy soft matrices, then the subtraction of these two is 

(0.6,0.3) (0.4,0.5) 1 1
A - 

B = 1(0.7,0.3)  (0.4,0.6)]2X2 

Definition : 3.10 

If A = [a1] E IFS Mmxn, B = [bjk] E IFSMX, then we define A * B, 

multiplication of A and B as 

A * B = [cjk]mxp 

= (max min(J.IAJ, I.tBj), min max(vAJ, VBj)) V i, j. 

Example : 3.11 

Consider A = 1
(0.7,0.3) 

i 
(0.8,0.1) (0.4,0.5)1 

and B = 1
(0.7,0.3) 

i
(0.6,0.3) (0.8,0.2) 

are 1 

 (0.4,0.6)]2X2 (0.5,0.5)]22  

two intuitionistic fuzzy soft matrices, then the product of these two matrices is 

(0.6,0.3) (0.8,0.2) 1 1
A * B = 1

(0.6,0.3)  (0.7,0.3)]2X2 

Remark : 3.12 

A* B # B * A 

Theorem : 3.13 

Let A = [a11] E lFSMmxn, B = [b] lFSMmxn, C = [c11] € lFSMmxj then 
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(pcA 

AU 

AA 

AcB,BcC=Ac:C 

5)A+(p=A 

A+U=U 

A + B = B + A 

(A+B)+C=A+(B+C) 

Definition : 3.14 

Let A = [a] = [(PA, VA)] = [(p1', V11')], B = [b] = [(PB, VB)] = 

[(pu", v11")] c= lFSMmxn. Then the IFSM C = [c1 ] = [(Pc, vc)] = [(p, v)] is called 

union of A and B, denoted by A u B if Pc = max{pA, pB} = max{p j', p"} 

and Vc = min{vA, VB} = min{v11, v1"} for all i and j. 

intersection A and B, denoted by A n B if Pc = min{pA, PB} = min{pjj', P"} 

and vC = max{vA, VB} = max{v', Vi"} for all i and j. 

complement of A = [(PA, VA)] = [(Pu', v')], denoted by Ac = [(VA, PA)] = 

[(V', pi')] for all i and J. 

Example: 3.15 

r(.1,.2) (.5,.4) (.3,.6)1 r(.5,.3) (.1,.6) (.7,.1)1 

LetA 
(.4,.4) 

I 
(.2,.3) (.5,.!) 
Il and B= 

(.8,.1) (.4,.3) (.5,.2) 

I (.5,.2) (.3,.4) (.6,.2) I I (.2,.5) (.3,.6) (.4,.5) I 

[(.7,.2) (.6,.1) (.5,.3)] [(.1,.7) (.2,.5) (.5,.1)] 

[(.5,.2) (.5,.4) (.7,.1)1 r(.1,.3) (.1,.6) (.3,.6)1 

ThenAB=l I AnB= 1  
(.4,.4)  

I 
(.5,.2) (.3,.4) (.6,.2) I I (.2,.5) (.3,.6) (.4,.5) 

[(.7,.2) (.6,.1) (.5,.1)] [(.1,.7) (.2,.5) (.5,.3)] 
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(.2,.1) (.4,.5) (.6,.3) 

A' = 
(.4,.4) (.3,.2) (.1,.5) 
(.2,.5) (.4,.3) (.2,.6) 

(.2,.7) (.1,.6) (.3,.5) 

Theorem : 3.16 

Let A = [(ph, VA)], B = [(PB, VB)] E IFS Mmxn. Then 

(AuB)C= ACn  BC 

(AnB)C= Acu BC 

Proof 

(Au B)C = ([(p VA)] u  [(PB, VB)] )C 

= [(max{pA, PB),  min{vA, VB})]C 

= [(min{vA, VB},  max{pA,  PB})] 

= [(VA, PA)] fl [(VB, PB)] 

= ACfl  BC 

Similar to (1). 

Theorem : 3.17 

Let A = [a], B = [b], and C = [c] E IFSMmxn. Then 

AnB=BnA 

AuB=BuA 

(AnB)nC=An(BnC) 

(AuB)uC=Au(BuC) 

Au(BnC)(AnB)n(AuC) 
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6) An(BuC)(AnB)u(AnC) 

Example: 3.18 

Let A, Be lFSM43  as in the example 3.16. Then 

[(.2,.5) (.4,.5) 

(Au B)C = Ac n BC = 
(.1,.8) (.3,.4) (.1,.5) 

[

(.2.5) (.4,.3) (.2.6)] 

(.2,.7) (.1,.6) (.1,.5) 

[(.3.1) (.6,.1) 
(.6.3)1 

(An B)C = AC u  BC = I 
(.4,.4) (.3,.2) (.2,.5) 

(.5,2) (.6,.3) (.5.4)j  

[(.7,.1) (.5,.2) (.3,.5) 

Theorem : 3.19 

Let A = [a] IFS Mmxn, B = [b] E IFSMmxn  then 

1) (A =A 

2) (pC = U 

3) (A + U)C=(p 

4) (A+B)C = (B+ A)C 

Definition : 3.20 

If A = [a 1], B = [b1] E IFSM mxm  Then the IFSM C= [co]  is called 

1) the ''operation of A and B,denotedby C = AB if PCPAPB and 

VC = VA+VBVA.  VB for all i and j. 

2) the '+' operation of A and B, denoted by C = A+B if Pc = IJAPB-  IJAPB 

and VC = VAVB for all i and j. 
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the 
' 
operation of A and B, denoted by C = A @ B 

VA + VB 

2 
,VC= 

2 
foralli and j. 

the '$' operation of A and B, denoted by C = A$B 

ifpc = itAJtB ,vC= /VAVB foralli and j. 

Theorem : 3.21 

Let A = [a], B = [b1] and C = [c1 ] € IFSMmXn. Then 

AB=BA 

A-I-B =B+A 

A©B=B©A 

A$B= B$A 

(A+B)+ C = A+(B+C) 

(A•B)•C = A•(B.C) 

(AnB)+C =(A-i-C)n(B+C) 

(AnB)•C(A.C)n(B-C) 

(AnB)@C =(A@C)n(B@C) 

10)(AuB)-4-C (A+C)u(B+C) 

11)(AuB).0 =(A.C)u(B-C) 

Definition : 3.22 

Let A = [(P' v')], B = [(Pik", Vik)] IFSMmxn. Then 'X1' product of A and 

B is defined by X1  : IFSMmxn X  IFSMmxn—* IFSMmxn2  such that A X1  B = 
ri 

[(i-" L v')] X1  Pik
ii , Vik")] = [(p, v)] where pip  = Pij' P1k"  and VIP  = v1'• Vik"  such 

that p = no - i) + k. 

Definition : 3.23 

Let A = [(Pu" v')], B = [(P1k", Vik")] IFSMmxn. Then 'X2' product of A and 

B is defined by X2  : IFSMmxn X  IFSMmxn—> IFSMmxn2  such that A X2  B = 
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[(pu', v11')] X2  [(Pik", Vjk")] = [(pip, vip)] where pip = p' + Pik"  - Pij' Pik"  and 

Vip  = Vij'•Vik" such that p = no - i) - k. 

Definition : 3.24 

Let A = [(pu', v')], B = [(Pik", Vk)] C IFSMmxn. Then 'X3' product of A and 

B is defined by X3  : IFSMmxn X  IFSMmxn—> IFSMmxn2  such that A X3  B = 
ri [(p' ', v1')] X3 [( Pik", Vik")] = [(p, v)] where pip  = pu'. Pik"  and vip  = v1' + v111' - v'• 

v1" such that p = no - I) + k. 

Definition : 3.25 

Let A = [(pj', v')], B = [(Pik", vik)] C IFSMm . Then 'X4' product of A and 

B is defined by X4  IFSMmxn x  IFSMmxn— IFSMmxn2  such that A X4  B = 

[(p1', vu')] X4  [(Pik", vik")] = [(pip, vp)] where pip  = min{pij', Pik"}  and 

Vip = max{vlJ',vk"} such that p = no - i) + k. 

Definition : 3.26 

Let A = [(Pij', v')], B = [(Pik", Vik)] e IFSMmxn. Then 'X5' product of A and 

B is defined by X5  : IFSMmxn X IFSMmxn-3  IFSMmxn2  such that A X5  B 

[(Pij', v1')] X5  [(Pik", Vik)] = [(pip, v)] where pip  = max{pij', Pik"}  and 

vip  = min{v J'•vjk"} such that p = no - i) + k. 

Theorem : 3.27 

r, 
Let A = [(Pij , v - 

)], B = [(Pij', v')], C - [(Pik", Vik")] C IFSMmxn. Then 

(AxB)xCAx(BxC) 

(AuB)xC(AxC)u(BxC) 

(AnB)xC(AxC)n(BxC) 

48 



Example: 3.28 

Let A, BE lFSM43  as in the example 3.16. Then 

(05,.06) (.0112) (.07.02) (.25,12) (05,24) (.35.04) (.15.18) (.0.36) (.21.06) 

1 
- 

- 

A X B 
(.32.04) (.12.16) (.20.08) (.16,03) (.08,09) (.10,.06) (.40,.01) (.20,03) (25,02) 

(.10.10) (.15.12)  (.20.10) (.08,20) (.09.24) (.12.20) (.12.10) (.18,.12) (.24.10) 

(.07.14) (.14.10) (.3502) (.08,07) (.12.05) (30.01) (.05.21) (.10,.15) (.25,03) 

(.55,06) (.19.12) (.72.02) (.75.12) (55,.24) (.85.04) (.65.18) (.37,.36) (.79,.06) 

AX2  B- 
(.88,.04) (.64.12) (.7,08) (.84.03) (.52.09) (.08,06) (.90.01) (.7.03) (.75,.02) 

(.08,.10) (.65.12) (.7.10) (.44,.20) (.51.24) (.58,.20) (.68,.10) (.72.12) (76,.10) 

(.73.14) (.76,10) (.85.02) (.64,.07) (.68,.05)  (80,.01)  (.55.21) (.6,15) (.75.03) 

(.05.44) (.01,.68) (.07,28) (.25.58) (.05.76) (.35.46) (.15.72)  (.0.84) (.21.64) 

AX3  B- 
(.32.46) (.1 6,.58) (.20.52) (.1 6,.37) (.08,51) (.10,.44) (.45.19) (.20.37) (.25.28) 

(.01,06) (.15.68) (.20,.06) (.06,.07) (.09.76)  (.12.07) (.12.06) (.18,.68) (.24,06) 

(.07,.76) (.14.06) (.35.28)  (.08,73) (.12.55) (.30.37) (.05.79)  (.10,65) (.25.37) 

(.1,.6) (.1.6) (.5.4) (.3,.6) (.1,6) (.3,.6) 

AX4  B- 
(.4.4) (.4,4) (.4,4) (.4.4) (.2,.3) (.2,.3) (5,1) (.4.3) (.5,.2) 

(.2,5) (.3.6) (.4.5) (.3,.6) (.3.6) (.3,.5) (.2,.5) (.3,.6) (.4,.5) 

(.1,.7) (.2,.5) (.5,.2) (.2,.5) (.2.5) (.5,1) (.1,.7) (.2.5)  (.5.3) 

(.5,.2) (.1.2) (.7,. 1) (.5.3) (.5,.4) (.7,1) (.5,.3) (.3,.6) (.7,1) 

A X5  B - 
(.8,.1) (.4,.3) (.5, .2) (.8,.1) (.4,.3) (.5.2) (.8.1) (.5.1) (.5,1) 

- (.5.2) (.5,.2) (.5, .2) (.3.4) (.3,.4) (.4.4) (.6,.2) (.6,.2) (.6,.2) 

(.7.2) (.7,.2) (.7,1) (.6.1) (.6,1) (.6,.1) (.5,3) (.5.3) (.5.1) 

Definition : 3.29 

Let A = [a] e IFSMmxn, where a11  = ( j(Cj), v1(c)). Then scalar multiple 

of intuitionistic fuzzy soft matrix A by a scalar k is defined by kA = [ka11] where 

0 :!~ k < 1. 

Example : 3.30 

(0.8,0.1) (0.4,0.5)1 
be intuitionistic fuzzy soft matrix, then the 

1(0.7,0.3) 
Let A = 

(0.4,0.6)j2X2  
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1(0.35,0.15) 
scalar multiple of this matrix by k = 0.5 is kA 

=

(o.40,o.05) (0.2,0.25)1 

(0.2,0.30)12x2  

Theorem : 3.31 

Let A = [a] E IFS Mm,, where aij = (pj(cj), v(c)), if m, n are two scalars 

such that 0 :!~ m,n !~ 1,then 

m(nA)=(mn)A 

m !~ n => mA ~ nA 

Ac:B=mAc:mB 

Definition : 3.32 

Let A = [a] E IFSMmXTh  where m = n, a1  = (iJ(c),v(c)). Then trace of 

intuitionistic fuzzy soft matrix A is tr A = laii = 1pii - v 1 . 

Example: 3.33 

1
Let (o.80.1) (0.4,0.5)1 be intuitionistic fuzzy soft matrix, then A 

= (0.7,0.3) (0.4,0.6)]2X2 

trace of this matrix is trA = 0.8-0.1+0.4 -0.6 = 0.5 

Theorem : 3.34 

Let A = [a] e IFSMmXTh  where aij  = (p(c), v(c)), if m is two scalar such that 

0 :5 m :!~ 1,then 

tr(kA)=ktrA 

(kA)T=kAT 
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Definition : 3.35 

Let A = [a] E lFSMmxn, where aij = (pj(cj), v(c)). Then we define the value 

matrix of intuitionistic fuzzy soft matrix A is V(A) = [a] = [p - v] i = 1,2,... ,m, 

j=1,2,...,n. 

Definition : 3.36 

If A = [a11] c IFS Mmxn, B = [b11] E lFSMmxn, then we define score matrix of A 

and B as S(A,B) = [dij]mxn  where [d] = V(A) - V(B). 

Definition : 3.37 

Let A = [a] E IFSMmXTh  B = [b11] e IFSMmxn. Let the corresponding value 

matrices be V(A), V(B) and their score matrix is S(AB) = [dijlmxn  then we define 

total score for each ci in U is Si  = Idij 

Methodology 

Suppose U is a set of candidates appearing in an interview for 

appointment in Manager post in a company. Let E is a set of parameters related 

to managerial level of candidates. We construct IFSS (F,E) over U represent the 

selection of candidate by field expert X, where F is a mapping F : E -p IFU, IF -' is 

the collection of all intuitionistic Fuzzy subsets of U. We further construct another 

IFSS (G,E) over U represent the selection of candidate by field expert Y, where 

G is a mapping G : E - IFU, IFU is the collection of all intuitionistic fuzzy subsets 

of U. The matrices A and B corresponding to the intuitionistic fuzzy soft sets (F,E) 

and (G, E) are constructed, we compute the complements (F,E)C  and (G, E)' and 

their matrices AC  and  BC  corresponding to (F,E)C  and  (G,E)C  respectively. 

Compute A+B which is the maximum membership of selection of candidates by 

the judges. Compute AC+BC  which is the maximum membership of non 

selection of candidates by the judges. Using definition(3.35, 3.36 and 3.37), 
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compute V(A+B), V(Ac+Bc), S((AB)(AC BC ))  and the total score Si for each 

candidate in U. Finally find Sj = max(S), then conclude that the candidate c has 

selected by the judges. If Sj has more than one value the process is repeated by 

reassessing the parameters. 

Algorithm for decision making method by using Intuitionistic Fuzzy soft 

matrix theory. 

Step I : Input the intuitionistic fuzzy soft set (F,E), (G,E) and obtain the 

intuitionistic fuzzy soft matrices A, B corresponding to (F,E) and (G,E) 

respectively. 

Step 2 : Write the intuitionistic fuzzy soft complement set (F,E)' , (G,E)' and 

obtain the intuitionistic fuzzy soft matrices AC,BC  corresponding to (F,E)c  and 

(G,E)c respectively .Step 3 : Compute (A+B), (Ac+Bc),  V(A+B),  V(Ac+Bc)  and 

S((A+B),(Ac+Bc)) 

Step 4 : Compute the total score Si for each ci in U. 

Step 5: Find c for which max (S). 

Then we conclude that the candidate ci is selected for the post. 

Incase max Sioccurs for more than one value, then repeat the process by 

reassessing the parameters. 
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