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Abstract: Firstly, the definition of Pythagorean fuzzy set is introduced. Then the axiomatizatic defini-
tion and calculation formula of Pythagorean fuzzy entropy are proposed. The relationship among the three
variables of membership degree, non-subscription degree and hesitation degree is considered completely.
Afterwards, the axiomatizatic definition of Pythagorean fuzzy entropy is modified, and the improved Py-
thagorean fuzzy entropy definition and calculation formula are proposed. Finally, the advantages of the im-
proved Pythagoras fuzzy entropy are illustrated, and the validity and scientific nature of the Pythagoras
fuzzy entropy formula are verified by an example.
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0 R AN A (5 — DN EEMEE . B RA 2GR —NRE . T RO R
PERAFNPERR B, AR AR e I & J T2k . 1972 4F, Deluca 55 48 H T BRI (1) A BRAL
X o #RJ5 Bustince S50 HE— 225 th T ELSEAORIGE A BAb 2 . BELWERORTN R B B AR e D — A 2
FIAIFFE XS 4, AR 22 SRR DA TR] 9 £ B X L AT TIR ABESE . 2001 4F, Szmidt 551 X} B e BRI i 217 118
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PPk 2 o LLAnAL 5 550 4 T BT SO R Y 21 AP R A B s @ A R L
BB T L 50CE, DI T SE B0 A BLA AT FUAEER S50 S 00 T —FP I T e om0 2 H AR iR
T 15 v AR T A T FH BT A DX ) L B ASOR i >F SR A M AN A R R Y DX BB B e AR 4 1 2 )
PP R R R R AE S B T B0 B 1Y B R 2N . i TERIR AR T BOBI AR 3 th 1Y
BRI, G T ERIR BHRT O AL R BF S I AR 2 . 15 B T B0 SO A EE:, 7T LASS th 5E 3k R ol i
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. BeaR BRSO AR T LA 2 1) B8 K RE R BT RORI SR IANB E TR FR B, JF B S T Bk BT RO HE

QS SRR UEIE: R 3

EXAY Bex IR H, WIFR =ICH P = {< x,up(x),vp(x) > 0 < up(x) +vp(x) < 1,x € X} HE IR ARG OM] 5
(PFS), HrPup(x): X = [0,1],vp(x) : X = [0, 1133 F R X FouE x BT PHIRIEEMIAEREE, Fapx) =
V1= uh(x) =vh(x),mp(x) € [0, LA xJE T PRYILEREE

h T TE, FRp = (0 (x), v () N HETE EF R BRI AL (PEN)IY, S8 M p = (up,vp) o HEIK BRI IROR 42 p G
PR PC = {< x,vp(x),up(x) > |x € X},

X FERAREISEP; = (< X, u,,(X),v),(X) > |x € X)(i = 1,2), Py € P2 4 BA5Vx € X, up, (X) < up,(x), vp, (x) >
vp, (%) o

BRI ROR A N B s ORI AR BT T SR e B AR SR B Bk A TR B TR R THREA MR, B
S W AR SR R B2 AR SRR Ty RS, B BORI AR BEK: 0 <up(x) +vp(x) < 1,V € X, T HE IR BHAz s
IR 0< upz(x)+vp2(x) <1,¥Vxe X,

70 < up(x) +vp(x) < 1, W—E A0 < up2(x) +v,2(x0) < 1, RZEARIST o it LA B S 4 — e & Be ik BHhr
WM, SO AN o R LU B R A 5 RE IR AR TSR A, AT AR A 1

B R B RLITRROR 4R I v ORI A B, AR D TR D SR A b JE T e ek e R D SR A RE
TTORaR . ERIRBFRLITROI AR LU B A S 5 T i i) 2 I AT S 4 1Y e
2 Heah B AT MR ey A FE AL R LR R

2.1 EEIREFRIETIRAS
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EE SRR ST AR, 2 110 A 220 ) B8 3k BT SO A AN B R R R R MR RR B, SRS A3 BT R HE R R TR
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u,(x)

/ W (xX) + v, (x) =1

u,(x) +v,(x) =1

v,(x)
Bl 1 BRI ek BFROYT SO AR X 1L
EX 2 VPBePFS(x), ®F: PFS(x) - R*(x € X) KB B 48 PFS (X) - (1) 583 B hr W ORI 1
F, I HEA WM TR

1)F(P) = 0 P R4 IHEE;

2)F(P) = 1 VYx; € X,up(x;) = vp(x;);
3) % PCB, W F(P)<F(B), Bl Vx; € X, 4 up(x;) <vpC)lf , A up(x;) < up(x) Ml vp(x;) > vp(xi); B H 4

up(x;) > va(x)IF, A up(x;) > up(x;).vp(x;) < vp(x;);

4)F(P°)s

FE 1 WIREX = (x1,00 0 X0}y P = {< x,up(x),vp(x) > 10 < ud(x) +v3(x) < 1,x € XPEX 1 A9 5L TR BRI T4
RIS, W2 SRR R AR o -

(a) 855 5% R 2 A=

1< 1 2(x)) —vp2(x; 1 —up*(x; 2(x;
F1(P)=;;{sin Tup (xi ve”(xi) “r (xi”” )y x(«/§+1)} (1)
AT R B B A
n 20N 20 2 20
Fr(P)= %;{[cos I*up (xﬁ v (xl)n+cosl “p (x2+\1p (x’)n—l]x(\/i+l)} (2)
1 ¢ up?(x;) = vp2(x;)
(b)Fl(P)ng(P)z;Z{[\/Ecosfn—l]x(\/i+l)} (3)

i=1

WERA: O TIERA (D) A (2) 0 s B ASORIAR, I 75 2R BT I B SC 2 Y 4 A 2A

20v) — vy 2y 20
A4 F1(P) =[Sin I tup (x;) v (xl)n+sin 1—up (XZ—H)P (x')n— 1 x(\/§+ 1) =
[ ([ upt(x) —vp(x) (o upP(x)—vpA(x)
sm(1++n)+sm(——+n)—l x(\/§+l) =
[ (m up?(x) —vpi(xy) T up?(x;)—vp*(x;) B
Sm(Z + fn)Jrcos(Z + fn)—l x(\/§+ 1) =
[ 20 — vy
ﬁcos(wn)—l x(\/§+ 1)
1+up?(xi) = vp*(x) 1—up®(x)) +vp*(x)
F»;(P) = |cos 1 T+ Cos 1 n—1 X(\/§+1)=
[ T up?(x;)—vp*(x;) T up?(x;) —vp*(x;)
COS(Z + fﬂf)‘f-cos(— - fn)—l x(\/§+ 1) =
[ (m o up? () —vp(x) (T up?(x) —vp(x)
COS(Z + fn)wtsm(— ++n)—l x(\/§+ l) =
. 200N 2
ﬁcos(Mn)—l x(\/§+ 1)
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+ $ ) = Fa() WIS () .
HI T 0 <up(x),vp(x) <1, BB 24 7] LAAR 3 -1 <ub(x)-vh() <1, NTTA -

2(x.) — .
«ECOS(MH) 1< V21, BTAO < Fu(P), Fai(P) < 1 4 FRBIEIE 4 /I\fr\ﬁ::

1) YRR R B AL P2 A WAERT, BV, € X,up(x) = 0,vp(x;) = 180 up(x;) = Lvp(x;) = 0o TCIeHEFR
I, #AT LIS R F (P) = Foi(P) = 0, FTLAF(P) = F2(P) =0,
2)Vx; € X,up(x)) = vp(x;), I F1i(P) = Fi(P) = 1, ITLLF1(P) = Fa(P) = L
3N up(x;) = m,vp?(x;) = n, Hfm, n € [0, 11, FTLAF 1 ,(P) = F2i(P) = f(m,n) = [\/Ecos(m;
f(m,n) 3 IR S B, 3R A 245 2]
of (m,n) (\/5+2)“ . (n—m of (m,n) (\/§+2)n (m-n
om 4 Sm(4”) on 4 Sm(4n)

T HRE fon it 5701450 =0, % o, 508 ime, = n.

T Sim <, 0L 505 2m > 7%27{1 <0. MU, Hm<n, 4L <0umsn 2 50, DL
m < nfff, f(m,n)& 5T m(n) 3G G0 BREL, m > nlfl, fm, n)Je 5T m(n) R (4 pREL

B BRIS I H 2 SR B XX L, X uXs = Xo B TAE R x; € Xy, up(x) <up(x) <
ve(x;) < vp(xi), SRR F x; € Xa, up(x;) = up(x;) = vp(xi) = vp(x;), AL fom,n) ) FR I PEFSF 2], 24 P C BR, Fi(P) <
Fi(B)(i=1,2)c

A DL BN TAE B W x € X, WER up(x) 5 vp(e) AR IT, B4 S8 3K BF LT BRI R B, 48 51 2 up(x) 5
vp(e) MHAFIN, B IR BFRL RO R 15 B 5K, BIF(P) = Fo(P) = 1.

4) P¢ = {< x,vp(x),up(x) > |x € X}, FT LA

F1i(P) = F2i(P), F1(P) = - Z Fi(P) =
N 1,2
up(xz) vp(x)7t<
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_’()<
4 4

nn)— 1] x(\/§+ 1),

n 20 — 1702 ( v 20y 20

Fi1(P%) = % D {[sin LHve (x,i uli (x')n sin L=ve (x,i+up (xl)n—l X(\/§+ 1)} =F1(P),
n 205N — 17 02( v Uil 20

Fr(P°) = % > {[cos 1+vp (xli ur (xl)n cos 1= (x,i+up (i) x(\/§+ 1)} =F>(P)
i=1

25 AT IE
2.2 B A EEIK ST R AR A

FE 2 R TSR AR SRR Z MR, 20 TR B X AR i, fF— R bl S A
Wi R . B, ARSCEFR 2 ESRE B JERIEE . R 3 J7 mifas B A JEat L, 15 21587 1) He kB h s
A AL E ARG

EX 3 &P={<xup(x),vp(x)>|x € X}&x b A EE IR BFH AT 42, D) 58 28 BF H R 48 a9 A% e
T2 S p(x) = |up?(x) = vp? ()], HHS p(x) € 10,11, WIFKS pOo) A xJE T PHIR .

TEX 4 YP,BePFS(x), RBTF : PFS (x) - R*(x € X)W SR RFRE ORI 46 090, JF HBAA 40 R P

1) F(P) = 0 P 4TS,

2)F(P) = laVx; € X,up(x;) = vp(xi) T 5

3)F(P)FEKTS p(x) = up?(x) — vp? ()| B FLRIR PR AR, 2 5C Trrp(x) = V1 —up?(x) — vp? () ) LRI R KR

4)F(P) = F(P°),

PERT 1) 2 HEIR BRI 4R 1R Ak i A i, RIUZ IR AR . PERT 2) M HE Ik BRRL BRI o 1 i S

S A IR up(0) 5 vp(x)I A 25 {8 PR T 3) 58 3K AF i T AR 05 J2 A% S p(x) = |up? () — vp? (0)| R IR B BE mp(x) =

V1= up(x)—vp2(x) B R AL, B Ymp(x) = mp(x) HLS p(x) < S p(0BT, F(P) > F(B); 48 p(x) = S p(x) Hap(x) < mp(0)fif,
F(P)< F(B)o £ 4) Ui A BFRITISOMISE p 55 FHLAME porsobi AR B2 AR [ .
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EI2 WIIX = (v, 00, 3)y P = (< up(0),vp(x) > [x € X)L (6 T5 RF R TROBIARE, DU SC ik
EFROTROA:

n

PP =2 ) s 1= |ur ) = v + e

S 1+ |up?(x) = vpR(x)| + mp2(xy) 2 )
SERR - BEEWIR (4) W B0 B X 4 10 4 NpE. A4
R e
HF0< U300 < 10 <30 < 1, 0 <m0 < 1 IE 4 1T BLAH), 0 ¢ LU0 0Pl 2 mr? G

1+ |up2(x,-) - sz(xi)| +7p2(x;)

1—|up? i) = 2 i 2 i >
. |uP (xi)—vp (X)|+TCP (x)g < E,FJ?L‘/{O< Fai(P) < 1, 1850 < F3(P) < 1, 3 FRIGIE 4 4> 5/t
L+ up?(x) = vp2(x)| +mp2(x) 2 2

1) WRF3(P) =0, 70 < F3(P) < 1, R4 F3(P) = 0.
T 0< 1- |up2(x,-) - sz(xi)| +717P2(xi) n
1+ |up2(x,') - sz(xi)l +mp2(x;) 2

o BUISE, # PRI, Vxi € XA up(x) = 1,vp(x;) = 08 up(x;) = 0,vp(x;) = 1, ABAF3(P) = 0E F3(P) = 0,
2)Vx; € XHup(xi) = vp(xi)o FTEAF3(P) = 1, RIF3(P) = 1o SUIHR, #iF3(P) = 1, F3(P) = ;lngi(P), 0< F3(P)< 1,

N

g, 15 3 up(x;) = 1,vp(xi) = 058 up(x;) = 0,vp(x;) = 1, B pJg 43 B

1- |up2(x,-) —VP2(Xi)| +717P2(xi) T < T Hup(x) (x))
5 S 5 Fup(Xi) =vplXi)o
1+ |up2(xi)—VP2(xi)| +mpP(x)2 2 o m

3) A8 p(x) = |up?(x) —vp?(x)| = a,md(x) = 1 —ud(x) —vi(x) = b, B0 < a < 1,0 < b < 1o AWFAF3(P) = f(a,b) =

FEIF3(P) =1 HH0<

1-a+b N S 2
sin o x SN Fa, bR A

l+a+b 2
of = l-a+bn -2-2b
—— = = cos = <
da 2 l+a+b2]" (1+a+b)?
of = l-a+bmn 2a
e — X >0
ob ZCOS(1+a+b2) (1+a+b)?

WU F3(P)JZEITS p(x) = |up?(x) — vp? ()| () BRI PR AR, S 56 TFomd (x) = 1 — ud(x) — v () B BRI 3 BR AL
YIS e G s L P R S TS
ni=1 1+ |VP2(xi) - MP2(x5)| +mp?(x;) 2

PRTE HEH 3 A Bk ARSI 5 TG i) HE s R R A ORI

FIE 3 WX = {(x,x0, 50 Pi={< x,up,(x),vp,(x) > |x € X}(i = 1,202 X L AR R 2 AR Y EEIABF
PLITORISE , Mup,2(x) —vp, 2(x) = up,2(x;) = vp, () B, IR BEmp(xi) = 1 —up2(x;) —vp2 () B K, ROtk A HE IR
AT P (PR

MERR: Mup, 2(x) —vp, 2(x1) = up, 2 (x;) — vp, 2Cep) B, G2 5 3 2 A TER, W] LIRS B (1 58 2 RE R TS OR
T F3(P)JE G TR B mp (o) I ER R3S RS, DI M mp, () < p, (xpBF, A F3(P1) < F3(P2), T LA BARIIE

FRATHEA A3 B et iy i 5838 RFRLIT BRI : Hup, 2 (x0) — vp, 2(x)) = up, > (xi) — vp, 2 (xp) I, B TPy # Py, DT
7, 2 (xi) # mp, 2 (x;), T BE R BFRE TSR Fi(P) = Fi(P2)( = 1,2), BARS EDWAAT o X 3248 T Ot AT AY
EOIR BRI A 25 IR B, AR 45 R SRR EWA A

OE FRULI] T G A BRI BRI RO IR TR BE R JE, R T 2R R, AT G R SRR

3 S AT

I A ST, R AR IR B TR A 2, T ERR B RO
Bl 1 B Sk B T RRIZE Py = (< x,,0.9,0.3 > |x; € X}, Py = {< x;,0.8,0.4 > |x; € X}, P3 = {< x;,0.7,0.3 >
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Ix; € X}, Ps = {< x;,0.6,0.3 > |x; € X}, Ps = {< x;,0.3,0.8 > |x; € X}, Pg = {< x;,0.2,0.7 > |x; € X} ¥ EEIL BRI AR -

D) A (3) A

F1(P1) = 0.4685, Fi(Py)=0.7602, Fi(P3)=0.8329,
F1(Py) = 0.9235, Fi(Ps)=0.6864, Fi(Pg)=0.7890
S F1(Py) < Fi(Ps) < Fi(P2) < F1(Pg) < F1(P3) < F1(Pa)
2) R (4) 15
F3(P) = 03221, F3(P;)=0.6235, F3(P3)=0.7710,
F3(P4) = 0.8933, F3(Ps) =0.5822, F3(Pg)=0.7410
AEMRE] . Fi(P1) < F1(Ps) < F1(P2) < F1(Ps) < F1(P3) < F1(Py)

X baRis A R AT o Bl 0 BT 6 B R AR RO AR B JL TR K/INHEF R - Pi<Py<Ps<Pi<
Pg < Pyo 6 NERIRAFRLTTROI AL i SR B B AR SR B 2 2 8 X HE K/ NHFF: Py < Py = P3 < Ps = P < Pyo 7]
DL H Py TR R e K LSS B AN A SR T B e il , SO B ey, R (LA s Py AIC TR B /S ELSR T 2
A 55 Jm B 2 MR de R, ORI MR B AR I, (BN o 2 Fh R IR BRI A5 2] py 45 AR ), 5 AT B
FHAF

18] 2 THEN H HE IR BRSO A 1 HE IR SRR

Py ={<x.07. 04> |x; e X}, Py=1{<x,0.504>|x € X}

DA (3) 1 Fup, 2(x) - vp, 2(x) = 0.7 = 0.4 = 0.09, up,>(x;) = vp,*(x1) = 0.5~ 0.42 = 0.09, FFF\(P)) =
Fi(Py)o #RTMimp, 2(x) = 0.11, mp,2(x1) = 0.59, mp, (x)) < mpy(xi)o T LA H P15 PR AL TR AR 2250, i B 3k 5F
PRI RE AR R], 3 S ARAAF S IRA TR B

2) ()T 15 F3(P1) =0.9723, F3(P) = 0.9859, F3(P1) < F3(P2)o

AR B up, 2 () — vp, 2(xi) = up, > (x;) — vp, 2 (xi), (SR IRER BEA ], AR A YR E AN ], PR A4
JEE B R, ORI B v, AR (LU B R PR MG St ) B SR R RIS R 5 I T IR X — R e, R T S
RAMFE R, HAFE AMTRIAR

4 ZERiE

ARICHE B )5 T, B T BRI R RO 1) 2 BRARE S, SR i T AL 4 B R A
BRI TR A, B T SRR AR O S BIE, D SR IK R RO £ 1 E— P A R MBI ST BEE T AR
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