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Abstract: Firstly, using the China College Entrance Examination Evaluation System as the method guide
and according to the examination characteristics of the new college entrance examination mathematics ques-
tions, this paper constructed a comprehensive difficulty index model of mathematics in the new college entrance
examination. Then, according to the shortcomings of the existing interval value intuitionistic fuzzy best worst

method( IVIF-BWM) , this paper developed an improved IVIF-BWM that establishes a goal programming model
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based on the multiplicative consistent interval value intuitionistic fuzzy preference relation( IVIFPR) to derive
the optimal interval value intuitionistic fuzzy( IVIF) weight of criteria, and then proposed the consistency index
(CI) and consistency ratio( CR) under IVIF environment to verify the reliability of the derived results. The im-
proved IVIF-BWM was used to calculate the weights of the difficulty indexes and the difficulty levels, so as to
establish a comprehensive difficulty model for the new high exam questions. Finally, this model is used to ana-
lyze difficulty characteristics of the new college entrance exam mathematics paper in 2022, which verified the
effectiveness of comprehensive difficulty model for new college entrance examination mathematics questions.
Keywords: interval value intuitionistic fuzzy; best worst method; new college entrance examination; mathe-

matics questions; comprehensive difficulty model

0 5|18§

2014 4F, FRESSIH— 4 E Lo, MR RN E L TR B R T, e A A
HERA SRR, Wik, WS %15 T AR B PP BRIt B, LA e A
VE AT R B (T2 T L, AR 2 T s 5 e s B, I I 22 B R
) 17 PR S R TR kAR A5 e i AL (G A L A ARy R AR AR, TR T o R
et aEEA, /NSRS 1 Ak B SR A MRS B JERE R T B 1, RSS2 e,
B 2 R AP A RS AR S SR IR, BN T A R R
2 AR, SR THERE T, ZEMRERAED A SO (1] MILEAXERERIRRISCER [3] MRkt
B HRR A MERE AT, S A 5 i R A

AT LR B, bRk SRR AT 2 SN WP FR AR O ACE, JF H PR SRk 1,2,3, -
X5 HE bR BME EE AT AT R 43, RS ME KO B RCE S AE s g ik 3, X AR R ARG, BT
I, BU/MIEEE S SR E IR ik (analytic hierarchy process, AHP) 18 4% $8 bR 5 451 Mk & 7K F) AL
i, SEN T LEAMERE R BRI | I R A B i R AN B SR T, AHP 1R R 2 LAY A ER B
Tk, FEAE W LA B rp 4 B — SIORI G A 1) R HL AR TAE R R 2 ANBs . N T il
AHP A, Rezaei ™ $2 R0 H 5 773 (best worst method, BWM), BWM £E /b i %k 48 Y 5 Al
PREFHIB— BT R R AT, BT B AE PR R P, 1R 2800 BWM 08 2R ) 9 5
WIS, (A R BOI A RAF R AR ] AR I O R, QAR BWM™ | X [l {EBRT BWM'®! | BB
BWM' | X [A{ERHHLEE BWM' | R AEIE S BWM P A M TR E AR R BOMISL . X H
B, EACBORIESE, XIAME B SERO BRI 2 R T SRR AR E R, O LR DA dg b 2 e k5 AR
A R A e, DG B R R BRI BE B AN 2 S BN E B BRI E, HEREAR R R X
K, fEmksE Y I, Saik (15 -16] #F IVIF FiZ i BWM MHZ5 4, #2440 T IVIF-BWM, 24
1M, B RYIXLE IVIF -BWM 9 RIAFAEM T AR, 1) S5 M IVIF RIAAFFEZHE; 2)
IVIF-BWM Z% T IVIFPR S53iERIF X R Z MM ZES, HEK BWM ¥R 2| X 8] B A5 ; 3)
TE—BE b fEr, IVIF-BWM B9 JRATBSAME A 7 BWM 19 CL A1 CR, I HLAE X A {E 1 b AR R 5%
NGRS — B AR bR

FTUL RN, AU (CPEEFZTFIRR) NEEA, WRY5H =5 Ees il n % A re i,
LB BME FE SRR AL IFEFT LA IVIF-BWM AR L, $2H 2k IVIF-BWM,, 1% )5 ¥ 8T
T T FIE—BOIVIFPR (1) B AR LRI R R AR vl AL 9 e A TIVIF AU, JFHESH IVIF 258 1 Cl
F CR SR IIFHE 45 BT 5E0E ; ek 09 IVIF-BWM JH T 35500 BE 5 b5 FME BE /K - AL R, F S 8r
IR A ME AR, R FZB R 2022 AEHT R 5 BUAIR G, SRR TR HE BT = 7 AR e i
A M R ) 285
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1 IVIFS #1 IVIFPR BY4E <3 ig

EX M X R IEE ESEBIEE (IVIFS) A X KA = {(x,a;(x),0:(%)) |x e x|, Hi
xe X, Hu: X—L([0,1]), v;:X—L([0,1])HO <sup(u;(x)) +sup(v;(x)) <1, XA u;(x)
oy (x) AP35 T %« JB T X 1] 08 ELAE ORI 42 A4 9B BE A AR SR B, 12 iy (x) = [ug (x),
wi(x) ] Aoy (x) = [0)(x),07(x)] o PILATTRLEMRERRNA = { (&, [p (2) ,ui(x) ], [05 (x),
vi () 1) |x e X, Hop, MTFEEx e X, WHRO<u; (v) <pj(x) <1, 0<v;(x) <ovj(x) <1,
wi(x) +oi(x) <1, FH, 7(x) = [7](x),7m (x) ] FRILEK x e X WXEEREA LI, Hbp,
mi(x) =1 —pi(x) —vj(x); 7y (x) =1 -p;(x) —vi(x) o HTHME, Fra=([n,u],[v,0])
R IX A H BRI (IVIFN)

EX 21" X A IVIFPR AJ AR —NEER = (1)) yew » S, = (1y,0,) (i) = 1,2,
m) XA E BRI, o, RN F XS T %8 x, M, AT P LUBE R 22 v, HORRBE, v FR R T
Fox, WRRRE, 7, =1 -p, — o, NOOSREWE «, INHRRRE, WAL, 4, o 82 [u; m 1S[0,17,

[v; o 1CL0,1], my=0,, v, =, =0, =[0.5,0.5], p/oS <1, FeilH, Mu, =up =pn,.
v; =v) = v, B, IVIFPRR = (1), BHHIFPRR = (1;,7;) m o

TESEBrsE T e F LA REZA H ([0,0],[0,07) . ([1,17,[0,0]) #1([0,0],[1,1]) X
FEMRAFAE, PHIA SCH B L IVIFPR R = (7)) e[y 001 € (0,1) H [v;,0;] € (0,1),

EX 3 HAEEMNERN T 0 = (0,,0,,,0,) FIFRHEL BRI, i

J

YW <o, +m-2= Y ,i=1.2,m (1)
j=1,j#i j=1,j#i
Hif o= (o, 0); o, o [0,1],
EX AN CREIIVIFPR R = (B, 05) s My = Loy oty 1 05 =[og 07 1, FRR" = (5, Vi) e N
REMEFE, R = (uf, o). 0 R AR, Hr,

(my ;)0 <,
(mi,08) = 4(0.5,0.5),i =,

(/-Lij ,’U;) ’i < j’

(myv5) .0 <,
(Wi vy) = {(0.5,0.5),1‘ =],
(my,v5) 1 < Jo
EX S EHNIVIFPRR = (,0,) e » MR, R ¥TEE—50, A
Mgty = ViUu0L, MMy = 0500, G,k = 1,2, mg (3)
#a (3) Won, W R Ferk—E,
B pl =i /vs, py o= pp /v, WA (3) Akl
Py = Pupls Py = PPl (4)
EE 1M XFIVIFPRR = (f1,,0) 0 WETFER" = (nf,00) ., AR = (uf,0,)%,, ,
WERAFAEFR AL E AR 0 = (0] ,0,,,0) o = (o 0, 0), Hheo = (o,
w ), o = (" @), i}
(uh,ot) = {<0‘5’_0‘5>’_i A S (5)
Qo /(o) -] +& - +2)20 /(0 -] +& - +2)),i#],
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0.5,0.5),i =7,
(o) = {( )oi = (6)

W7, TR

() IVIF RN 0 = (0,,0,,,0,) , HP: o, =
o = max| @ @ }; @ = min|

i

2 HBEEYFREEE

(Zw‘i”/(wff -w + w’i“— W'’

+2) 20 /(0 - + @ - +2)),iF#]

)
i

R" ¥ N —SM IFPR, AR = (&;,0,) ., FeIE—5L, HIk, IVIFPR R ik —5K

([of 0], [0, 0]); o =minfe o };

w?_’wl+} ’ z’z = max{wi ’wi+} o
Jg e Xitl: 0 v

AL (PEEE A R) e T, A BRI 0 AR, xR
AR5 MEBE R EA TR BN 5, ENL B 9 PPN BRI 31 /X B2 7K F- 37 w8 2% 5y il 2
BMEEAT (WL 1)

x1 FeEHFIXTEERBIREE
Tab.1 Comprehensive difficulty index model of mathematics question in the new college entrance examination
EfEgan KA & X
RS S 5 TERCF2EREE 50T 2 42 20 X BE Al N R 2 408 17 100 1 [ 155 45

5i G,
WRAHES C,
TN C,

Xt RTEE R N TR R BE , 25 A X R A B A B IR IS AR
FLAR AT IIE . BRI 555 2 A e NI RO [ L 35

K&Z G,
HEZIFE G,

FEHEIE G,

AP A FC ISR, AW R SR
TARMSHER, AATENSHAEATTHE, M ESK
TARMSHER, A SEa T He O, B2 Rk

BHEKF C,

faj iz C,,
— iz H C,,
BEZEH C,
BB C,,

1B T I BT PR B S A AT S B 5

ik ATLIRF [ o 38 % 17 SRR S ) AT 8 S R s 5
figp RN S I 2R A S i S U A BB 5

[l 9 RS2 2T 5 is A R R BUEE S IR &

fiy B €, (LR NAIE S T VAN B L VAW SO (SLIP 2L 7 S e |
feEfe ) ¢, iR C, R LR AR S AT R A, HEERAP PR 4 ~6 P

SRR C,y B KBRS R LB S, P RE T 6 2L

THMAEZ C;, R L, I HLICH (5 B 22 il O T L fip 2 it
HUWEZR C; FREWAR C, MR CREIE AT, I BN TS 0 EUE A R e gl

HIRHMAR C,

PSR MDY | 5 ZEARE BB AV IERR AT B 05 B RDE 4 g i 21U

FUERGE ¢,
LA C,,

AR LA R i R A A
AR 22 S R R REAE 2K

IR Cy AR 22 SRR ARG A REVR K
RV C ARG A SCHRAYRIR AL, JF /5 2 RER A5 BB 45184 RE L) fi sl
fay B A R IR O A& B o i RRBE TR, A T#e Al
fp U gE ¢, —RBUE4E C, 5001 3 20 DL DN B 2 P S 3% ) B A g 2 gk DA ) 77 2 [
SoRIBYE G fii B 3 20 LA b e Ao 52 2% I U A kg 2 Ak e 9 3 54 ) A
Hifig Cy, TR K R e TR A B, BB L e BEA T AR R A LR
WHUK- € B G, FEAS K 50 St B FIARE 20 0 FH 81 AR T e g i e v
sr# Gy it R L e A B i M TR R, IR T RIZE G TS H & S0
BHE C,, W © AR PR oE #F HLASIE 0 E 1Y
ST Cy, TR ) 25 AN 56 A BT il A T8 R AR A I —
TPRRRIE €, BT Cy TEZ5 5E A AF T IR I S5 18 ANl —

HWETF LR C,,
BB C,

TR i 114 R A S A 7 VAN —
it 212 PR AR T I E ATl v A S0 A R 4
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v 75 R U E B AR RO RN 3 1 7P BB AR KSR AT 3R B0 B A T IR &, R E A%
AEPREMERE R B d, . — IS0 ZE A MR R R D J7 AT U
B TERRHERE R d, N

d, = g(mgwg)/’"o (7)

HoP, i(i = 1,2,,9) FORE 1P MERR; w, W i MERRE AR TR, j( = 1,2,
SRR KTy n R85  MEAREK TR m, FOR AL IR b RS M5 MRS

ATHGREA m = Y, m, Fm AR AR,
A MR BRI BB 4, 138 41K S A RAC D K

9 9

D = Z(wldl) = Z ia)l[i(mljwl])/m]},zlmy =m, =1,2,---,9, (8)

i=1 i=1

H: o FR5 i DMEFRFGE,

3 Ki#ERY IVIF-BWM R ENEHE
3.1 Bi#hy IVIF-BWM

LR BWM ™ 0430 3 BB 1) RS H e, 2) SRR R, 3) IHE—8E,
ARCNIX 3 AT L H TVIF-BWM A et 15 it

1) S H e, EIEE, S50 BWM R 1 ~9 SERERTS % i, MBStk 4
TRAF I FERAETEAT EYE . SR IVIFN B85 4 i A A5 8., B 1) IVIF-BWM ' 72 R ] IVIFN i
FrfEM 22 LA, A ([1.0,1.01,[0.0,0.0]) Foxmi-MENRISGEEZ, X BREAFTEEEMN,
WA IVIFPR RYE X, RN C 3 HEN] C R ftis mT LIk F2 MIERRAR LA A S RIE

K IVIFN ;13,- = ( [a#;j' ,a'f;;} , [(12,_- ’a;;] ), TR i ,aﬁﬁf c Tab.2 Language terms for pairwise

e o ot o+ ~ comparisons of evaluation metrics
[0,1]. a,ay € [0,1], dfy +ay <1 Ha=([0.5, — PTeTTS——
0.571,00.5,0.51) . [FIBE, o0 ¢, bR AU €, ol oA DX IRHELE A
;ljur/ — (I:a;]l.w_,ajtu;:l’ [a;w_,a]”l;:l) , :ﬁ/@ ajl.wj’a;;.u‘/* c I:O,l:l\ Iﬂ#iﬁ 05,05],[05,05])

0.5,0.6],[0.3,0.4])

([

ay,ay € [0,1], a4 ,ay <1 H ay, = ([0.5,0.5], TAER (1

[0.5,0.5]) , MIlifAsitt-Hotbi it BO Fiifb-fgpm  PHREE (10.6,0.7],00.2,0.3])

B OW 4RI Ay = (ag am, - ag) . Aoy = (ayy oy, B[ ([0.7,0.8],[0.1,0.2])

ceany) o BIE, ARSCH ([0.5,0.5],[0.5,0.5]) FR WHEE ([0.8,0.97,[0.0,0.1])

FEEE, MIMiE T SEEIESARIER (WFR2),

2) HESEMAN R, RIEER L, N TAN =1,2,-.m, A

- o (0.5,0.5),B =,

dh= (g ayy= {020 E R o |
Qo /(W —wy + &' - 0 +2) 20 /(& — 0 + & — @ +2)),B #j;

{(0.5,0.5),3 =,

Qo /(e - 0 + aj}‘+—w;++2),2w;.‘+/(aij+—wf++ o - +2)),B#j;

{(0.5,0.5),]' =W,

ay = (dyy ,ay;) =
(9)
ay = (dy ,ajy) = _ S ] S
Qe /(W - @ + o - o) +2) 20, /(e - +ay -~y +2)),]7#W;
(0.5,0.5),j =W,

(20);-“/((;(1}“— W + o~ W) +2) ,Zw‘f;/(af— w;++ oy —wy,+2)),B#j,

afW: (aﬁ; ’a;l;/) =
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A (9) HOLEE, BO A OW S8, KRill, 0,/ =, Mo/o, = a, FREKRE
A FTA G JESEA—E . L, 55 BWM A9 LI BB R & A FH F SR i et TVIF ARG i, Sk
[15] HXFF BWM 9 REARGIER, I Hix BN GR R UE AR5 09 IVIF A w2 AnifEfb iy, 2
T, A TAHZMNSE A i BO A OW [n] &t ih R A5 A5 AL 1Y Fe A TVIF AL ) o, N T 8y —
AN MR R AL
XFAR; =1,2,--,m, X (9) RAMEHLE, WEERE IVIF AEE S ] GEH 2
dy =20 /(@ -y +@ - +2),4; =20 /(o -0, +@ -w +2),
dy =20/ (o -~ + @ -w +2) .4, =20 /(0 -0 @ - +2),

yn

(10)
dy =20 /(0 - @ oo +2) .0

20, /(0 - + o) -0, +2),
dy =20 /(0 -0 + - @y +2) a4, =20, /(& -0+ -0, +2),
dy (o) - o) + o - +2) =2 (0 -, +of -0 +2) =2,

dy (@ -~ o) + @'~ +2) =20 dy (0 - o) + @ - +2) =20,

(11)
diy (0 -0 + o - o) +2) =2 dy (0 -0 +o) -0, +2) =20,
dy (0 -0 +of- oy +2) =2 dy (0 -0 +0) -0, +2) =20,
IR (1) B2t FETE(EN2E , b T W RULA) IVIF KUTE, Bl A—Sefi 2 i, 2 — A4
e/ MRV 22 1 B AR LRI Sy
minz (ér;] +§,;] + QD;,' + @y +B;] +,8/;] +')’;j + Yy + nﬁv + Ny +)‘j+w + )‘j;JV + 0ﬁv + gﬂv + a'ﬁv + Uj;v)’
j=1
20, -y (e —w), + @ - +2) +& —&, =0, 200 - ay (o) - @y + & - +2) + @@y =0,
2aky -y (o -y + 0l =@ +2) 4By — By = 0, 20— i (o - @) + @'~ +2) +¥5-7; =0,
2“’;__ 7»; ((";L__ w;!_ + “JLLV__ wltyv_"' 2) + nﬁv_ 77jiw =0, Zaﬁv__ (lﬁ; (w;‘r_ w;_"' w(:v__ wII;"' 2) + )‘j;(/_ )‘;w =0,

+ wt + o+ + ot + - _ + - + p+ + v+ + - _
20 - dy (e ~ @ + - +2) +05, -0, =0, 2e) - (o ~ & + ey~ +2) +oy—0, =0,

m

o +0 <1, Zw“ Sw ,w +tn-2=

U .
il a,.] s L = 1?27'..7’1?
j=1 j#i

m
1 j#i

j=
+ ,/.+< < +< vt + = - v+ .
aij+wi\1,2w;‘\wi,a{.‘ +n—2/2wj,L=12---

j=i i j=1 i

max @ @} + max{w @'} <1,

(U‘i,r a"‘,‘iﬁ’(")?71(")2er =1,

Hr,

&y = Qo - dy (o ~w) + o -0 +2))V 0, & = (o (& - @) + & -~ @] +2) -20;7)V O,

ey = Q- ay (0 -y + & - +2))V 0, @ = (a (e -y + & - ] +2) =200 )V 0,
By = Qaty~d (o - ) + @'~ +2))V 0, B, = (d (o - @) + &'~ @ +2) - 2al" )V 0,
vy = (0= dly (@) - @) + o'~ 0 +2))V 0, v, = (af () - @) + o'~ @ +2) - 2a")V 0,
ny = Qo - dy (o - @ +ofy- ), +2))V 0, 0, = (dy (e -0 +&)-wy+2) -2 )V 0,
Ay

.
0w

Qahy - ay (0 - @ + - @y +2))V 0, A = (ay (0 - @ + - @y +2) -207)V 0,
2"~ dy (e - @] + /- @y +2))V 0, 6

(dy (= @+ a0 +2) =207V 0,
O_;W _ (Zw“;;— q¢wj<a#+_w;,++a%+_ w%f+2))\/ 0, 0-_/}(/ — <G7W7(0#+—w;++ (1}1;:— w”++2> _wa&*)\/ 00

y w
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B LINGO BRAF R IZAEAL, A LIS B2 3P 18 b i) e AR AL IVIF AR 0 = o, ,0,,
el J @ = (Lot el ] e e ).
3) A EMEIREL TERBTEL, X IVIF, BWM 1 C1 B0
(Ele_g) X(ZZ/W_Z) =ZI’BW+§ (12)
EFRRE, FOVYIVIFPR 4R (4) MARR (12) B, BRERE—HN.
MR SLS, A FTA IVIF 3% A 52— 3 e i 2 5L,
EX 6 FrAR IVIF 275 WEUESE 2 —8, WER py o = Pew, Py P = Pow » FH: py =

ay /aly , py = dy/dy, py = dy/ay, Py = dy/aly o
Hi&, X FHe e e s e —5, W
P Pow # P, (13)
P Piw 7 Prwo (14)

My =Py = Py Py =Py =Py 1T, R (13) ~K(14) BFEARER, L, Hp),Hlpl, 535
WEME, B g, B pry i, KB (13) MEmKRAFER; 4, 7 ), M ph, 200l 5 (e, 4 £, )
o d, IBEIEL (14) MERRAE, WA

(P = 40) x (phy =4) =Py + {1, (15)
(Pl = &) X (Pl = &) =Py + o (16)
X T EAN—BWE py = oy = Phw Py = Py = Py s B
= (L +pp) s + (P’ = pi) =0, (17)
G- (L +py)dy + (P’ —Pw) =0, (18)

XT?KIEJE’JpBW Py, IR (17) ~(18), 8¢, & wAWRAE, Hi, ¢, ¢ W&
AT REERE S —BUrE 85 C1, Al L, 3 3 4R AR @y, SRR by o ol B CT, AT CI,

%3 IVIF-BWM H—EBUME$848 CI, #n Cl,
Tab.3 ClI, and Cl, of IVIF-BWM

Apy
febi  ([0.5,0.5],  ([0.5,0.6],  ([0.6,0.7],  ([0.7,0.8],  ([0.8,0.9],
[0.5,0.5]) [0.3,0.47) [0.2,0.37) [0.1,0.2]) [0.0,0.17)
. 1 1.250 0 2.000 0 3.500 0 8.000 0
cI, 0 0.091 7 0.438 4 1.307 4 4.468 9
D 1 2..000 0 3.500 0 8.000 0 9.000 0
CI, 0 0.438 4 1.307 4 4.468 9 5.2280

WY (9) A 2, WIRFTA W IVIF 2% R T2 800, W o), = o /a;, . py =
ay/aly | py = dy/ay | py = dy/aly o
53k [20] s (1) FEL, dr AR
{7 = min max{ |y /a, - oy /0l |, |dty/aly - o /ey | (19)
{; = min max{ |} /a), - o/l |, |y /aly - @ /0y | o
EXT —FME (CR) #ECH
CR = max|Z; /C1, ., /CL}, (20)
Hrp, g7 Agy dis (19) 153,
AR (20) 8 CR, #F CR <0.1, W IVIF FeAgra el 3652 —50) .
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3.2 B IVIF-BWM HINEHE

J T B B A, AR ) S U O T A B i FE PR B . 455
P, A SRR 53 AR EE AR A A A M B K A B
3.2.1  XEEEFSARIACE IR

1) EESTPPMRFRIAR R . AW G R F T i 57 08T e 8 B i B FE FR A R, 12k (€, LG, , Gy,
C,,Cs,Cy,Cr,Cq,Col s

2) WyERMLIEbR C, M FEhR C,, Hid [ MAHEEXT RS, R2% “HEBIREN C,”
E NI, K CREIEEE €7 B N R R

3) MR 2 BYIE F ORIERA E S UL AR AR AR X T A FE bR 9 I &7 BO AH Al 48 A5 A X T 45 845 1Y
frtf OW, EARMWLS BN 4 P,

x4 JBRMEBRNRTENFIERNRML IVIFN &
Tab.4 Preference of each evaluation index and optimal IVIFN weights for sub-indicators

Bzt wALTRER C, wHTE C, AR
C, ([0.8,0.9],[0.1,0.1]) ([0.5,0.5],[0.5,0.5])  ([0.034,0.034],[0.966,0.966])
C, ([0.5,0.61,[0.4,0.4]) ([0.7,0.8],[0.2,0.2])  ([0.137,0.141],[0.805,0.8597])
c, ([0.6,0.71,[0.3,0.3]) ([0.6,0.7],[0.3,0.3])  ([0.085,0.085],[0.869,0.910])
C, ([0.5,0.51,[0.5,0.5]) ([0.8,0.97,[0.1,0.1])  ([0.181,0.204],[0.796,0.796])
Cs ([0.7,0.87,[0.2,0.2]) ([0.5,0.6],[0.4,0.4])  ([0.05,0.051],[0.919,0.9497])
Cq ([0.5,0.6],[0.4,0.4]) ([0.7,0.8],00.2,0.2])  ([0.137,0.141],[0.805,0.8597])
C, ([0.5,0.51,[0.5,0.5]) ([0.8,0.97,[0.1,0.1])  ([0.18,0.204],[0.796,0.796])
Cy ([0.6,0.71,[0.3,0.3]) ([0.6,0.7],[0.3,0.3])  ([0.085,0.085],[0.869,0.910])
Cy ([0.7,0.8],[0.2,0.2]) ([0.5,0.6],[0.4,0.4])  ([0.05,0.051],[0.919,0.9497])

4) BREFRPRRAACE , M HARMRIERY | 32 F LINGO # 4R il | 13 80 & 48 br i) e flibr
A IVIF ENE o = (o,,0,,0,,0,,0,,0, 0, 0, 0, , 0F4 R, FEETHE =0 221,
& =0, CR =0.049,

5) —HMEREAF CR = 0.049 < 0.1, He 4 Ay Lbam i BT 3% — 500,

6) M

o = (o +0 -0 - +2)/4 (21)
WS PPN FE R B AR EL TVIF ACE [ 5 5 A RS IR EALE, 23500 €, =0.034, C,=0.154, C, =
0.098, C,=0.198, C,=0.058, C,=0.154, C,=0.198, C,=0.098, C,=0.058,
3.2.2  MERKF R CE I E

1) JSEPPARFRA R . B % B B 5 G XE FE R 1 O A5 A5 23 0 % AN ) 3 B2 K-, A
U, ARBFEERANTEIR C (i = 1,2,-+,9) BMEREACTEAE AR FHEFR AR

2) WHESTERS CRIRILTHEIR C, MBS T8 Cy o

3) W de TR AR T HA 548 B B0 fi 2 A0 AL T F8 AR AR NS T o 25 TR PR A T A, AR B0
BO, 1 OW 415 5 IR
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x5 BWEKTEHRITFE

Tab.5 Difficulty level preference

febR TARbR Cy Cp Cy
c It 71645 C, ([0.8,0.85],[0.1,0.1]) (10.5,0.51,[0.5,0.5]) (10.5,0.55],[0.4,0.47)
'R TR C, ([0.5,0.57,[0.5,0.5]) ([0.8,0.85],[0.1,0.1]) ([0.7,0.751,[0.2,0.2])
fobr TGS Cy Cy Cy
c FALFHERS Cy ([0.8,0.97,[0.1,0.17) ([0.6,0.71,[0.3,0.37) (10.5,0.57,[0.5,0.5])
’ % 65 G, (10.5,0.5],[0.5,0.5]) (10.6,0.77,[0.3,0.37) ([0.8,0.9],[0.1,0.1])
Bt TAEbR G Cy Gy Cy,
c RALTHEDR Cy ([0.7,0.7571,[0.2,0.2]) ([0.6,0.657,[0.3,0.3]) ([0.5,0.55],[0.4,0.4]) ([0.5,0.5],[0.5,0.5])
YRR C, ([0.5,0.5],00.5,0.5]) ([0.5,0.55],[0.4,0.4])([0.6,0.65],[0.3,0.3]) ([0.7,0.757,[0.2,0.2])
Bt ToEbR Cy Cp Cy
c TS €, (10.7,0.751,[0.2,0.2]) ([0.6,0.65],[0.3,0.3]) (10.5,0.57,[0.5,0.57)
) %165 C, ([0.5,0.51,[0.5,0.5]) ([0.6,0.65],[0.3,0.3]) (10.7,0.757,[0.2,0.27)
Bt Eiitan Cs, Cs, Cs
c HRALTHERR Cy, ([0.8,0.9],[0.1,0.1]) ([0.6,0.71,[0.3,0.3]) ([0.5,0.5],[0.5,0.5])
T EBBTER C, ([0.5,0.5],[0.5,0.5]) ([0.6,0.7],[0.3,0.3]) ([0.8,0.9],[0.1,0.1])
Eistan FAEbR Ca Ce Ce Co,
c et FH64% C, (10.8,0.85],[0.1,0.1])([0.7,0.75],[0.2,0.2]) ([0.5,0.55],[0.4,0.4]) ([0.5,0.5],[0.5,0.5])
* BTN Cy ([0.5,0.5],00.5,0.5]) ([0.5,0.55],[0.4,0.4])([0.7,0.75],[0.2,0.2]) ([0.7,0.75],[0.2,0.2])
Bt TAEbR Cy Cry Cs
c FAFHERS Cy (10.75,0.81,[0.2,0.2]) ([0.55,0.6],[0.4,0.4]) ([0.5,0.57,[0.5,0.57)
T BTEERC, ([0.5,0.5],[0.5,0.5]) ([0.75,0.8],[0.2,0.2]) ([0.55,0.6],[0.4,0.4])
it Ei it Gy, Cy Cy
c RIETHEPR C ([0.75,0.8],[0.2,0.2]) ([0.65,0.7],[0.3,0.3]) ([0.5,0.5],[0.5,0.5])
’ e THEHR Cy, (10.5,0.51,[0.5,0.5]) (10.65,0.71,[0.3,0.3]) (10.55,0.6],[0.4,0.47)
febR ToEbR Gy, Co Cos Cy, Cos
were, (LS (U0EL (oo o
CQ
wertne, (103 (UL (lae. (uem. (oo

4) WERGE, M EPRRLRIRA ) 3E ] LINGO SRAEIRL, 15 204 F8 bR A R ME KT (14 S A 1
K IVIF IENE o, = {o,0,, 0, (G =1,2,) {CRSAEIRARXERE K2

5) = (5) T2 R, 538 CR, =0.0157 <0.1, CR, =0.099 5<0.1, CR, =0.061 6 <
0.1, CR,=0.060 5<0.1, CR; =0.099 5 <0.1, CR, =0.014 6 <0.1, CR, =0.0559 <0.1, CR, =
0.0295<0.1, CR,=0.017 3 <0. 1, 3% 6 T LI 2 H3Z 30,

6) H=X (21) BEFEFRAFIKFEAY IVIF BCE b R o (EAE, i3k 6 iR,
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®o MEEKFHIEHENE
Tab.6 Exact value weighting of the difficulty level

eIz C, C, C C,, Cy Cyy c, Cy, Cyy C,,
K(EAE  0.0767 0.5102 0.4133 0.0775 0.2938 0.6228 0.1210 0.1992 0.3060 0.364 5
a5 C, C, Cy Cy, Cs, Cs, Cy, Cy, Cys Cy,
KERAMEACE 0.1412  0.2978 0.5600 0.0775 0.2938 0.6228 0.0870 0.1420 0.3540 0.4135
$ehr C, C,, Cyy Cy Cer Cys C, Cy, Cy, Cy, Cos

KW EALE 0.1300 0.3588 0.5110 0.1490 0.2658 0.5853 0.0705 0.1062 0.1787 0.2772 0.3372
BEI . R N & ARSI, AR AT AT 1R DL,

4 FEEHFREEEEEEINNA

R Y EA A B3R v 2 R R 2 5 M FE R T A R, AR A S (R B A ——m F i
ROMHTY . %2022 AF5H % 1 A TG P A, A HEREFEAR AN R AKSF | 2N brod B2 A
TREEAMERE 3 77 TR A3 AT 2022 4158 %5 1 4 O M B AR AIE
4.1 BYUEEERARKF

WRYEHASEER , Gt B R EUB A R AR AT AR XE RE AR OISR, R4 AR bR A [RIHERE K
SRR LB, 2R PR E 1 s, BT RTRAE T, 2022 AT T AR TSR <O
AU SE “HEBUKSE” PR M5 A OUREA 2, £ B, R RS AL
Blfr, &M IERE50% , HOCERBEAIHEEL, Mtk Bin % d kb, KI5 ilH
A B SRCA AR I AR . < HEUKSE X 3 AHERE K975 A LU 50, 52 24 3 LG 0] s g
— R R B R T S A A R A YR RE T TP DIE AR §, X TIT
JECHERSRY S5 TT ORISR T A A2, R T 2022 4R35 i 25 B A BRI AR RIS A AU T §2 T
FEFRAHUEE A, umiEAHe I, S s AN TE . AR e AN e Rl R
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80 80 72.73% 0 _.m
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1B0e% Tt La55%
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OREAF e EMM S PYSIN
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Fig.1 Line chart of the difficulty level of each indicator
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2022 AFH S I B IEN “SHEE” Rk “EWAEE” “HRZEE” i gE”
CSAAUKE” B AZRBR, 1 “SEER” |, ITEHEELSH. SSEHIHERN LS T 1
&, HIEBEESHNEMILOE T 1E, SERATSHEE IS SH0 2, (KB 2022 453 &
FRCAAEE AR NE TR T, R IR A, )T “BRUKET, L& X
—Rus% | BE IR ALH -2, W1 BMEIRETEE AT &, KRBT 2022 455
FELISCHERE N N E T, | B ELGE B AR MO FORMEE . M T “EUWER”, 16%
BRI R EE T &, £ RS o, [ &M I RRR G E—2, [ &X)
ZAR L ISR LI T L, MR AR SOCHE e T %, (HE AR LURRSCE . iRk
JEONHEAE A, B TR TEE S A MR R S E AR R R, 18 sl ge” b1
B BEYE | B BHKF B & Ll T &, 76 CARACE” T BB ik
KRR A EET D&, H BN HKFRI L EE i 145 2 4,

4.2 RIgHREE TR c,
IS (7) HEA AR :
S Hp . - INRKSE ¢ |—2022
HEERH d,, 22 2002 4B RS A : Rl

%15 % 25 M P 0K
(WL 2), B2 AT, 2022 4
B s | A I e s,
INHIKP: | HCRE B 1Y 25 25 M Ji2
RHOLA R —80, 10i 1 B2
Boarht IBYKE | A BP’
INHUKE- e = T 1L 4, 7EifE BHKT ¢ & .
FRAE S A EAE S AE T 4. M |
B RBORF, 2002 4FH . )
% M P37 A o A A S o HAR o

L ARERR G

i ) TH 4oz A i e g e s | g s
TSR NG L2 B2 2022 EEEHFRE | B70 | BHAEEBAE
NFIK A, Fig.2 Comprehensive difficulty radar diagram for paper | and |l of the
. o » N college exam mathematics questions in 2022
SR FRE e e 1AV d d

REN R IR E A, T TR A5 AR B S A IR BE T, R RE S R EC AR SR RE ) 2
—, PICRREES | IAHUKP B AP RE ) ok 50 14 ME BE ) B AR AR, 10 2 5 A B R
AEST . FRIFBURERINER, sl 4E A4 il 47 1k B e 2 A XU SR AR, 249 a4 i B B A T A
o RO BE BAERE R B/, S ECE & UK | B RAL TRl e, —@ERERE B T
A RIHEE
4.3 ZEME

FIHEC (8) RESANTEIrnIMER REL, WAF 2022 4FF =% 1 B0 116 0256 MERE R 500 5k
D, =0.29, Dy =0.27, MR D, >Dy, W2022 Fm% | BHEE S T 1, X—MEEMRE TR
AN [l Xz () 2855 | SCAL AT o A K AN — I RE A

5 it

EFHmBUEE s, AR (CPE&ZIENIER) NiES, BRI & HeE 8 RS,
S EA 9 TR AR IR AN 31 AHERE AT 1B e 5 B U LR S MEREBAL B XTI IVIF-BWM AN
JB, ARSCHE PR IVIF-BWM, 57 7T ek — 20 IVIFPR B9 B AR SIS, SR brifEfb 1y
Bt IVIF B, 4 S H X EE BB EE T A9 CL AT CR, 363iF TS 25 BT gk, [WF,
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WU IVIF-BWM FH T3 580587 i 2% 1UEOE FE F8 bR FOE FE AP BIACGE , 39k T BT ik i IVIF-BWM A4 i
BRI AT e is VT HE S 08 5 5 B i 2 B e FE SR DT A 2022 4158 i3 5 BUA B I MEBE
SRR TR B WA RE, #—2FE T e BB . R, ASCHBR T
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