%4845 H5H AR FFIRCA BRAF ) Vol.48 No.5
2020 % 9 A Journal of Henan Normal University (Natural Science Edition) Sep. 2020

XEHS:1000-2367(2020)05-0031-06 DOI1:10.16366/j.cnki.1000-2367.2020.05.005

JE T Rl st BRI LA BOR] = SC s e Y

BE b A B AT Wk T L TR AR AR
CRTRIAEA S $F LS (3 B TR s ST 5 9 M B R T P 4 TR S5 05 T 37 % 453007)

B OZE A ELE BRI ER S T A = S e S A ) L £ T R R 1 O [ DRI D R 1 R A A 4
T —Fh T RS 0 B AR = S PSR 1 g T — R Y T ORI S A SR 0 T 5 1k O R o gk
FFUE MR 5 78 ELSEAS M 155 18 38 v, R A 20 3 ASE 480 1T 6E 1% 1 B (Intuitionistic Fuzzy Probability Measure, IFPM) i1 %
AR S IR S AR BUAR S IR SR S (NS O Q4R A T R E MY SE R L 45 1 = S B R o IR R S e b i T
Aefd B0 B O G AT Ry £ A SR B L O S0 58 UE T A R A A b

I BEIR « A7 B HIE  IFPM s 56 SO« 2150 M — S s

FESES TP191 MHEFRERD A

LRI, AN B R PR N T B T T i ) 2 (R 2 — O T ROR A B SR L S B AT TR TR R B O ik
FIERIE. SCHRLL — 2 DR 0 BE A2 F 5 Rl A B 7 2% (5 DR SR 3 o 3 REE 25 5 7 ke 5 28 0 XU I ) O ol 7 E 2
TSRS AT B R O pR RORT R S SUER pR RO U o A IR B RO AL S B S R L R A AT
JEIF T RAMIWETE. F 58 550 B0 5 R A5 I A AN S M AR AIE L £ ) 77 B 1 117 57 B8 10 17 2 7 58 3 2 1
J7 155 SUN SEVR T PR RE T 1 5 BLIE 1 22 Jm M D SR 7 ¥k, OF JH 1 o I D 8 ¢ () 2505 LT S5 RS T 2
22 O PSR I SE W, OF 25 1 T — B e B T B 0E A R 35 10 7 S5 (A o T s s SCRR L6 J7E BT 4R i St I
Pt T EL AR AR BIAE B ) SR T E R0 AR SR L A AN i R AR B R SR M RS S T
FATEZ RIES T N, COUSO 4507 AR 4 5 5T 1% 52 EL I v 4f S 13 17 05 A5 M90 4 9 AH R 47 o
FEAE 458 s XUE 4 IR TFPM 23 87 RIS T 788 58 4815 B 3R o i 2 99 EURD J7 19 R = S e 3R 43 96 ik 8
WF5E o = SCHR SR A5 T o AR A BRAE 1 TR HE R B Bt 1B A RSB R 1)

LA A Ak BN 0 7 5 L B0 22 S B0, (H ly T AR B SN OC R BRI T i e Y Bk — P KR
YAOU™ g v R HLURES B 25 Wt B ) 45 2 A5 ) 0, B2 10 T = SRR TR AR A AT A Ak 3 ) A
SMAEBE R T — BT B TR R LTU S50 55 25 B S 0 BEAS L B T — A T TR R
SCRERR TR s ZHANG 28UV ERG 75 08 T Ja AR Y AN i 5 R SAS TR () R, T T — gl A SR
BERL IR FF A5 BRI S L O SR 2 A M T B O] — S SRR R B IE SR L D

S SCAE T A7 B B R A L B A Ta] KBS fi 2 5| 76 ) phe 8 150 {1 19 742 AL [ T, K 3 T % 1 A [ A 7K 19
I E PREL 255 TFPM, 4 3 B 2 G A T 300 ik 7 B0 B 15 R 3R, AR 4 LA 2 R 57 20 (1 I
X GER A BT SR EL A SC A A 1 3 T A SR G Y BB — S DR SRR f 1 b B SO R AR B AT b
RS, 4 AR OGSk e 3 e S {91 98I 1 AR SO 1R A RO AR T 5 X L B M PR T Y SRR
SRS ] BB AR T — AR Y s

1 EAXRER

EX 1Y B U M, pa () :U—>[0,1] Flv, () :U—> [0,1] B U WA WG, (15 XHT &

Wi HEF:2019-06-05;1&[E HH:2019-12-21.
ES&TH:EEARBAHES 61772176) ;7 7 A BHH K ST H (1821022100783182102210362).
TEBE N (BEEE) B 21963 —) . 55 T R B EL N Vi) B 0 K A% 80452, 4 R 52 J 1) O N T3 RE i EE O L R o
SR OMUFLAS 42 3192 . E-mail : xuezhanao@163.com.



32 T IR IL K FIRCA RAF RO 2020 4

B o € Ui/t pua () € [0,1],wa(a) € [0,1],0 < pa(a) +va(a) < LMHE A= ({aopa (@) va () |
x €U HRHU E—AEWBWIE. L, p0 () Flva () 530 RRICE o J& T A 1R & B R E 58 B
X LA B O S R AR A i o TR (UD.

YA ETFW) Fra(x)=1—ps(x)—vs(x) HEEHEWEA RBIE, BRE 0 <rx,(x) <1.

EX 2 WA=z pua(@walx)) | a €Uy M B={apup(@)wy(x)) | x € U} JEWA H IR
MWL W BRI EE S A FI B LiMis8AT .

(DA UB={aur (@) V up(@wala) Avg(@)) | Ve €U} (DA N B= {{xuaa) N pp(a),
val@) V@) | Vo €U} ;) A ={(xwaa)spala)) | Y € U}

X 3 U s, SCLE 150 SO A% 38023 1] b i P X s 805 50 Pscax — [0,1] I Ng:a —
[0.,1],Cp:x = [0, 1M Cn:x—[0,1]IHMEERA € IFWU),.HB{U, |U, €U}, i =1,2,,n, W T 5
A REMEI EE (Ps . Ng) A RN

PsC N U (u(x))) =(’;1}IéfUPs(/zul (x)),

(a) PS(/‘(I)):19Ng(V(I)):O,(b) U, €U
Ng(z"LeJl*U’v(V(x))) 0 Ng(y, (x)).

AL M, B RO AT AR E (Cp o C) ] R R N

1
Cp(A) =5(0.5 +palx) —Ps(u, (2))),

Cn(A) =%(O.5 —vala) +Ngl . (x))).

() Cp(A) =1,Cn(A) =0, (d)

ITE-'.S( 4L16J ﬁﬁﬁ*ﬁ*ﬁ% A= {l‘] s L2 9 s, };Fn B= {‘rl s X290, }Z‘,I‘E—l] E‘J*ﬁ‘?ﬁ’f’t&%%?ﬁ‘ﬂﬁ%yy:

1 < , , ,
d<A,B>J212<</M<x,>#B<x,>>2+<m<x,>uB<x,>>2+<m<x,>nB<x,>>2>. (D
n.;—

BN S U= (yaaseaa,) NI EBIEA = D) (Coyopa (2 ova (20 ) B ELSEREBIIE A -
i=1

nmin{g, (x )y ()} +x, (x)
EA) =~ ) S S (2)

n = max{p, (x ), ()} +x ()
EX 6 U NARIES B, BN (@, 0<B<a<1), LTFTHHE(a,p)- IEIPOS . fiI NEG
ik R BND ﬁ’%ﬂﬂfﬁ)‘(ﬂ{]:lz’o&n,m (p@)waN={p@)=a N W@ <P | Y EU},NEG .5 (u(a2),

V(I)) — {/l(l) <Q/ /\ (V(l) EB) | Vl' 6 U}’BND(H,;;) (,u(x),v(x)) :(P()S(Q_,@)(U) U ]\]EG(H_/;)(U)>(.

2 o] R U B ST« € U, = S s e 40 MU T JE 4710 F (R4,

PZ RN . POS . (XD ={x €U | P(X | [a]) =a};

FH 68 P 5 K ) BND .5 (X) ={xr € U| B << P(X | [z D) <a};

FIE 3R P 5 ) NEG (.5 (X) ={x€eU|PX|[z]D < B,
E$LHX|DDzL%%%%J%%H%xE?X%%#M$JW%R%ﬁ.

BN T B f = oy prsnsspoioazs s py) FORHE o, WHTSIOE AT REFELE R p. K AT AT B
BIERR .0 < i = . WG SH(ETT 6 0

Vo(ziaprsasspososa,p,) = D0(p) 0z, (3)
i=1
(Ax)° 2 =0 . . . " . N
Hrr, 6(x,) = HMEREL, (6.9 € (0,1)) R Rl 4F 250, Ax FRon 5 BRAL 2 BE 5[]
Vs k
2 0! (p.) — P W (p)) = p R 2 R 2 I G B A R

P+ (—p N G a—p'

.28y Mk R P, EIE.



%54 BEA X AT SR AMATEM =L AR 33

2 ETHRERMNEREM = RFER

FEAEGE = SCU SRR, (o, ) PR3 B AT 2R pR UK #®1 RERRAHELY
UG R I i 2 A B B Ay < Ay < TablTraditional rik cost fnction
Anp sAny < Apy <Apy s BEATHEERG A, BR XS A , AR I 3] AR
PN SOV o 5 W= DD R A L ST X Xe

REE O ={(X, =X} EREFMF o BT X ANAET X B ar Arp ApN
EB AT Z ={ar.ap.an) FARFRPEEZATE E RT3 M an Aup Any
TELAT BRI EE S App sApp s Anp RN M € X I, RIL3FIAT I an Axe Ane
BRI R 5 A pn s Ann s Ay TR 2 & X I SRIBC3 FAT gl g £
Hram k.

MR S BEE , AR T TSRS o AT 35 2 T in e B 7 25 T A AT Sk XU AL 5 7 488 2% T A . A
AT i 1 DRURS: 38 SR B8] A 36 bR D ) S AR R B 4 I SEFE S 100 JEL BB A 2100 %6
800 JC; 16 TE B :90 Y MEF T 1000 78,10 YA R 22 AT A3 215 T2 A BRI EE . E(A)=800—100=700;
I B MZUNEIE . E(B)=(100—100) X 0.94(0—100) X 0.1=800>E (A ) AR 1% 55 1 B 350 1 FRiEs L 1 1
BB B i e SE PR AR TG AT B S BB AL L FE AN 5 SR USRS B AT A A I SE R,
AR SCAR R E 2 T R 2 R K 1 SR Al A B AR IR EE T 1 =S e R R R M T T AT SR Y
LA = S P SR AR,
2.1 EREMEGHME

FEX8 WO={x,sxosox, ) EERTRAFEBE p. Q) > [0.1].p=(p1spssrsp,) TRIER
HERAES A W E B R N .

1 < ) )
P(A):ZE(l—ﬁ—gﬁx(at)p;*qu(x)(lfp,-)). 1)
i=1

MEBT 1 AR E 8L AT R .
(D VA E€F,0<PA) <1;
1

() PAUB) = DA+ max{ph (2ol () pr — min{v (2w (2} (1 — p )
i=1
1 < ) )
() PANB = DA Fminigh (2 apls (2D py — max{vi (2,) s (20} (1 — p,)).
i=1

HERR (D BARASL. THEIE (2) 1 (3).
(DX MM A MIB.HEX 2 FIEX 8,

PA U B) :% 2(1 + max{ph () pus (x )} p; —min{vh ()i (x D1 — p. ).
i=1

PE T (3) [] 3 AT IE.
B RHAMFMT A R A O A A
P(AB) 2%12 1+ min{/l;(1‘,)»/4(1’)}]51 — max{u‘i4 (1:1_),v;(1'i)}(1 —p.))

P=(A|B) =5 = e :
5o 20 (Ut py @, — v ()= p )
i=1

Hrp, P(B) >o.
22 EREM=REKER

EX9 WU={x a2, 2, HIESHBRILH.S CUA={a,.a,»a, ) HEEHES NE 2, 17
Bt a;, TREAERAM= (2, (u(x)w(@))) ., (1 <i<n,1<<j<m).

FIF TFPM R #3280 [ 19 1E 6 BRAR S IR S 40 00 R



34 T IR IL K FIRCA RAF RO 2020 4

(;x’ (x)sv" () =(Ps(u,(x)),NgWi(x;))), (3
p” (@) (@) =(Cp ) (x,)),Cn(vi(x))). (6)

EX 10 WY injEU_F IEHAE R E*E%BBHPE’J—FE’JH%ﬁﬁEi’Jﬁj‘J
i({)):iz /1 (x) . v () ’ N

n o ale)+o(e) gl +v(x)
i S B E O

v (.m:% Dlwt (pre(x), (8
i=1

Hp v =min%{;¢i () +pulx) —vilx;) s v(x)),glx) =min{g, (z)pu ()}, 1 <i<n,1 <j <m.

O (8 B AN A R B9 338 2 KT G ) PR SRS R R BIOR T SCHR 2] TP IE i (p) = expl— (—
In p)7JO <y < DWW ZR 2, fEmEA TR ERECN .

,,c(z)

(DG () O™ 0l (2) = it ()
5,y — | Pl ta s et = 9

— i () (DL (x) vt (2 ) T i) < v ().

Yopi(x) = pt (o) B /AR M vl () <v™ (o) B, JBABER.HF DGl (x).p" () Al
DGz () BARMNE 2, JIIEBB SN NmME ;D (x) e () MIDOL(x) ™ () Fow
XA x, B0 S IR G R 22 98X R o I EIT.

AHXE T 1E L B BRAR 1 2 B0 R

8" (x) =) D)D%.6 (z)=—2A0 (z)=—2A >, >.DIl, (10)
j=i i=1 j=i i=1
Horr, G:max{,u{, ()} sy =max{v](z,)}.
BB v, RTHEASHO TSGR SER .

Ve (yc,.>:2exp[—<—1n(p))yj-ai (x:)s (1)

Hrr, A& iﬂa;ﬁﬁw ). i (e, )70 M w(p) =034 pl (2;) =1 HJI,w(p)—l
EX 1 IxUj\ﬂF SHMRIBEL.S CU,JEHEE A ={a,a,,»a, ) . BHUEREA FRIEHME HH
,zc’rﬁéa\jalu:m () @) F (@) (@), '3,E\XTT"EI’JEﬁmﬁJTEj\JV+ RV 88 5 o, 76 1EHAR
ﬁ’i}i*ﬁﬂﬂﬁ ETFRGATRMEN VT ) MV G A R B0 = 32 e 55 80 40 U IE 3R (POS () (2

ZYLTRFLID I (NEG (o)) R P58 HN)) L33 TS (BND (1)) GER Je 3G LD AT 43 51 37 K
Vi) >V,2V <V iV () <V .V >V V() =>V V=V %KV () <V, V<V,

(12)
EX 12 WU RBE.S CUJRMEA ={a,.arsa, ) % 2, EA FTHSIREN.
.?,<ﬁ<f,>,9<x,->>:Z{Psw<x,->),Ng<uz;<x,>>}, (13)
S, 1< < MR o R
EGH=L 3 min{(z(x) () +7x(x)) (1)

n = max{(u(z,)wx)) +rlz)}
R T B AR 90 1) 2 ST A S S E R SR B A X 25 | () — v (x| HUE E (&) TR 5E F R B 6.
THA MBI RINE o I REERNE(Z) >4 (0)E@) <k (o), Hi,h" (o) FoRIEHME
MESMAE TSR, 4 HAY EZ) >k (0),E(Z) <k () Bz, 52888 53 F )
POS (&) BIPATHEZ 3R s B oo, B e A X0 40 BN 0 NEG (o) BT 40 48 5.
23 H &
25 LA BT AT K 4 10 R TR SR Y 00 AR = S e SRR R Y SRR AR S R A A pR B DR
FEE oA ORI L0 ASTRI A BRI A, IR TR TR I U B FRAR S S e LR S AL AR 5 AR i B AR 2 R S T S (E A



%54 BEA X AT SR AMATEM =L AR 35

B R L85 AT FHE 2 )9 5C R BEAT = S BRI 3 A s R R 0 i S e B X B R AT TRk
AR B AR RN
TEE BT AT S NS A B BOM] = ST ok o Bk

BN BB U= {2,202, s BERAT L 2, VT (x)<<V".,V >V ,then x,
ERE Bt a, TeE; X 5B 5B
I FE 6 (2) ,w(p) E(T) h(x); else &, XI5 2] F 3%
Wl A THRRUGERXN>EL R, while x; £ % do
for T H#R U 693 B AR S RS B 6 7] for it A B AR 50 AT A MG
FHEV* do (o) et Foxd foeh AR M E(7) do
for A BABRT L O EAW FMA HEGH)<h (2).EG)H>h (2),
V*(x) do then A7 4F% 2, 8] EHK;
V' (2)>V',V <V .then z, else LA AR o, 2] § A&
X 5 3] E

3 ZBISH

T T g Sk [ 18 ] v 1 e A A T AU BT S 6 E AR S AL 4 A Rk

Bl 1 25T KT RAEF TR AL BN BARIOR R0 U= (2,20 252402,
FORAF IR RS SR IER A = (a1 .as.as.a,as bSPTIR B ARG IREE” b0 R G H17
“T]EE I 45 HHE PR A TR RSB AR PR B M a R AIE R TR A A B 2, AR
a; € A FEE T SRS I TR A 45 AR LT TR AR SCBERL E OH TR 4 0 R Atk

B PEXG o, BYIE B G AR S IR N A R

Ol G~ (u" ()’ (@) =0.8,0.2), (p (2D, () =1(0.3,0.25).

QMDA ~@XITHRIFE: V' (2) =0.38,V (2) =—0.09.

HBE 2 HO~ADRIRRIN SR o, BLEE TS E

V' (x,) =0.68,V" (2,) =0.78,V" (x;) =0.75,V* (2,) =0.80;
V (x)=—0.27,V (2,)=—0.14,V (25) =—0.36,V (z,) =—0.08.

AP 3 A2 X7 =R

IR Dy, {xysxssxs)s B Dy s WA Dy o {2, ).

WA W (13)~ (14) A3 F 00 it AT k3 .

E(z) =0.11,k" (&) =0.25,k (2) =0.93.

2 EFR2THRARTFANEREMRES

Tab.2 Safety audit risk assessment based intuitionistic fuzzy information system

X4 ai as as ay as ag

T (0.8,0.2) (0.7,0.3) (0.6,0.3) (0.5,0.5) (0.7,0.2) (0.7,0.3)
T (0.7,0.2) (0.6,0.4) (0.8,0.2) (0.7,0.3) (0.5,0.5) (0.6,0.4)
T3 (0.6,0.4) (0.9,0.1) (0.8,0.2) (0.4,0.6) (0.7,0.3) (0.7,0.3)
T (0.9,0.1) (0.4,0.2) (0.6,0.3) (0.7,0.1) (0.6,0.4) (0.8,0.2)

B (18 A ATAF X G &y I ) 43 30 67 3, BP AT HE 4 P 3R T D), e 449 = SZ R S5 W IE IR Dp,, 2 {21
Zosxy ) A Dy {2 ).

2 b Al TS A A G AN SR AR PSR 25 A 5 SR 18] — 30 (R IR A X 1)L AR SO
IR = PR R 5 SCER 18 1IN M R &y vas sy BTH I IUBS 2 20, XE 42 oy IO 11 RURS: 148 7 22 30—
A R T AR SO AL 2 R 3 T BT A B AR AR IRl X 1 B B o (AT T RO L e 20 H R 43 5
bR, M SCHRL L8 ] & X3 BHE B A i — 20 40 43 AT 80T XT3 B0 R ) e L SR ARt — 20 o b, 4



36 T IR IL K FIRCA RAF RO 2020 4

TE I 30 22 4 T 2 AT B P 3k B s e 3R L R SR SCERC10] A il o i . R (9) s &5 R 22 2
WA 2, SIEFE S OHEE SRS EE 4.5 .d (@) =0.77.d (x,) =0.9,d(x3) =0.9,d(z,) =
d(xs) >d () W, FEITA L EHE TR G5 o) W TR 2 K.

4 4 g

N AE = S PSR R T 22 Tu Ak, B ) B0 S AR 3 R AT B DR SREA R ST BRI XU fi B A SC 4G A RIS B
WL T AN E E AR KCE R B B R IE R TEPM SR i BEAR 2 R R mT S L 4 4 T B TR S e
LA = SR SRR, I S B I T A SO Y ) A AR R T B ST SR S B N R E P S O BB B
A T AR HE AT RS 0 20 BT+ — 2R TR AT FE AN [R] e A XX DR S 114 52 0 S FE B T 87 0 b 3 B SR 14 [l AT
Ay A B R = S R SR i (3R 114 S B R 3k

2 % X #

[1] KAHNEMAN D,TVERSKY A.Prospect theory: An analysis of decisions under risk[ J].Econometrica,1979.47(2) :263-292.

[2] TVERSKY A,KAHNEMAN D.Advances in prospect theory:Cumulative representation of uncertainty[ J].Journal of Risk and Uncertain-
ty»1992,5(4):297-323.

(3] Esi, ERLHI, W98 26 3 F 1 55 28 19 B 205 48 sh A W 0 ik [T 4510 5 e 5K, 2016, 31(1) 1 99-104.

WANG L,WANG Y M, HU B X.Dynamic adjusting method of emergency alternatives based on prospect theory[ ]J].Control and Decision.,
2016,31(1):99-104.

[4] SUNR X,HU J H,CHEN X H.Novel single-valued neuromorphic decision-making approaches based on prospect theory and their appli-
cations in physician selection[ J ].Soft Computing,2019.23(1):211-225.

[5] LIX H,CHEN X H.Value determination method based on multiple reference points under a trapezoidal intuitionistic fuzzy environment
[J].Applied Soft Computing.2018,63:39-49.

[6] ATANASSOV K.Intuitionistic fuzzy sets[]].Fuzzy Sets and Systems,1986,20(1) :87-96.

[7] ZADEH L A.Fuzzy sets[J].Information &. Control,1965,8(65) :338-353.

[8]  AkINET . 8% 4 B¢ 5L T HLKE 42 200 1048 FE 85 I 4R 26 Bk P A L) ] B 0 RGP 545 . 2019, 47(7) : 22-29.

LIN X N,CAI J D.Evaluation of transformer oil-paper insulation based on rough set theory[ J].Power System Protection and Control,
2019,47(7) :22-29.

[9] COUSO I,BUSTINCE H.From fuzzy sets to interval-valued and Atanassov intuitionistic fuzzy sets: A Unified View of Different Axio-
matic Measures[ ] |.IEEE Transactions on Fuzzy Systems,2019,27(2):362-371.

[10] XUE Z A,XIN X W,YUAN Y L,et al.Intuitionistic fuzzy possibility measure-based three-way decisions for incomplete data[ ]J].Journal
of Intelligent & Fuzzy Systems,2018,35(5):5657-5666.

[11] PAWLAK Z.Rough sets[]J].International Journal of Computer & Information Sciences,1982,11(5):341-356.

[12] YAO Y Y.Three-way decisions with probabilistic rough sets[ J].Information Sciences,2010,180(3) :341-353.

[13] LIU S L,LIUX W,QIN J D.Three-way group decisions based on prospect theory[ ]J].Journal of the operational research society,2018,
69(1):25-35.

[14] ZHANG Q H,LYU G X,CHEN Y H,et al. A dynamic three-way decision model based on the updating of attribute values[]J].Knowledge-
Based Systems,2018-142'71*84.

(1570 2, ¥ BUA 32 20bK A0 B T D SEAORI vl B 1 U B2 1) = S DR SRR L Ay () ). 7 i R 27 2 L CH AR B2 1D . 2016, 52(6) : 1065-1074.
XUE Z A,XIN X W,YUAN Y L,et al.Research on the Three-way Decisions model based on intuitionistic fuzzy possibility measures[ J].
Journal of Nanjing University(Natural Sciences) ,2016,52(6):1065-1074.

[16] SZMIDT E,KACPRZYK ]J.Distances between intuitionistic fuzzy sets[ ] ].Fuzzy Sets and Systems,2000,114(3):505-518.

(170 R, SR — A B0 BOBI G (%) 44 1 05 35 L) ] 92 5 95, 2007, 22(12) . 1390-1394.

WANG Y,LEI Y J.A technique for constructing intuitionistic fuzzy entropy[J].Control and Decision,2007,22(12) :1390-1394.

(18] XU L, ok HUME, ik v, 45 BSEMOWI(E B R 58 T 9 = SRR R L) /N B OB T S HL R 52, 2018, 39(6) : 163-167.

LIU ] B,ZHANG L B,ZHOU X Z,et al. Three-way Decision Model Under Intuitionistic Fuzzy Information System Environment[]].Jour-
nal of Chinese Computer Systems,2018,39(6) :163-167.

(TE#E 79])



%54 X%, % . UPLC-MS/MS ik Beig ] 2 g THA T 4 o Heh 4% 79

Rapid determination of four components in Jiangzhining
granules by UPLC-MS/MS

Liu Man',Yu Wenjie' ,Zhao Xinna®,Chen Yuan',Zhao Tian',Zhang Xiaofan'"*

(1.Henan Key Laboratory of Nanocomposites and Applications, Huanghe Science and Technology College,
Zhengzhou 450052, China;2.Henan Environment Monitoring Center,Zhengzhou 450004 ,China;
3.School of Materials Science and Engineering, Dongguan University of Technology,Dongguan 523808 ,China)

Abstract : Developing a rapid and sensitive method for determining Hyperoside, Tetrahydroxystilbene glucoside, Nucifer-
ine and Aurantio-obtusin in Jiangzhining granules with ultra-high performance liquid chromatography-tandem mass spectrome-
try( UPLC-MS/MS). The four components of Jiangzhining granules were separated into Agilent Eclipse Plus C;s column
(2.1 mmX50 mm,1.7 pm)using 0.05% (volume fraction) formic acid-water(A)and 0.05 % (volume fraction)formic acid-Aceto-
nitrile(B) as the mobile phase with gradient elution. The flow rate was 0.3 mL/min and the column temperature was set at
40 °C.The injection volume was 5 pl.,and analysis time was 5 min.The method we used is Electron Spray lonization( ESD) with
positive ion scanning and multiple reaction monitoring (MRM) mode for quantification. Under the optimized chromatographic
conditions, four components of the Jiangzhining granules were quantitative analysis within 5 min,and showed a good linear rela-
tionship in the range of the study(r=>0.993 6).It is worth noting that the RSDs of precision, stability and repeatability tests
were all no more than 4.0%.The recoveries of four components ranged from 98.0% to 126.9% and RSDs were between 0.3 %-
2.4%. This method was simple,rapid,specific and accurate within 5 min for the determination of four components in Jiangzhin-

ing granules. The current method can be used for the quality control of Jiangzhining granules.

Keywords : UPLC-MS/MS; Jiangzhining granules;rapid determination; multiple reaction monitoring
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The prospect theory based intuitionistic fuzzy three-way decisions model

Xue Zhanao,Pang Wenli, Yao Shouqian,Fan Lilin

(College of Computer and Information Engineering;

Engineering Lab of Intelligence Business and Internet of Things, Henan Province, Henan Normal University, Xinxiang 453007 , China)

Abstract : Aiming at the problems of the three-way decisions model construction in the intuitionistic fuzzy environment
and considering the threshold changes caused by different risk preferences of decision makers,the prospect theory based intu-
itionistic fuzzy three-way decisions model is proposed.Firstly.a new method for calculating the probability of intuitionistic fuzzy
events is given,and its related properties are proved.Then, Intuitionistic Fuzzy Probability Measure (IFPM)is used to calculate
the ideal reference points,and according to relationships between the prospect mean value of ideal reference points and compre-
hensive prospect value of domain objects,the three-way decisions rules are given under the intuitionistic fuzzy information table.
Finally,in order to reduce redundant information of the boundary,the object in the boundary domain is secondary divided.At the
same time, the related algorithm is given,and the validity of the model is validated by an example.

Keywords : prospect theory; IFPM ;intuitionistic fuzzy entropy;intuitionistic fuzzy three-way decisions
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