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Abstract

Based on the particularity of the college student group, this paper proposes to use formal concept
analysis for classification management of students, which provides valuable reference for student
workers. This paper applies characteristics of attribute and equivalent class to attribute reduction,
puts forward judging theorems of attribute reduction with demonstration; secondly, proposes an
algorithm of attribute reduction and output, applies this algorithm to classification management
of college students for the first time. Specifications are as follows: first of all, establish a binary
tree with attributes and obtain sequences of PreOrder, InOrder and PostOrder; delete an attribute;
then perform intersection between the rest of attributes and each intent of concepts gradually, if
each result contains single element, then this attribute can be removed, otherwise, skip this
attribute, repeat the procedures above, consistent set can be obtained, reduction set which in-
volves the minimum elements of consistent set can be output as well; subsequently, discusses the
time complexity, this paper reduces the time complexity of reduction set output to polynomial
level for the first time. Comparing with other algorithms on runtime and ability of classification,
experimental results show that the proposed method approves feasibility and accuracy, in the end,
draws a conclusion and discusses open issues.
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H E

I R K ZAERA AR, RUFRBARES T 2ESREE, NEETHEERETH
BERSERE. HERERTESSMRITTENA TRELM, R 7 REL MR E T LIER;
FHUAR I BEL R LA, BRREEAREENATRRRZESREHE, AEMEE: RER
HESL X, R PREEEFERN, BEMENFS, BallE—ARBIE FBEEMEERNR
SRRBIHERRE, HERZENGERENETTRE, WEEETL, S ZEE, ERULPRE,
W LARRIAMEE; BETHE T BRI AR RE, A 3CH YO L) iS5 EE R R R R R RN S T
Ko BREBINHT, XHTREBELARMBRMSITREMS KRS, ERASHRNMEEEF T
MIEME. RE#TT BEIHFTR T IR,

XKiEid
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1966 4, wodiz ve(Clark) FI4E % (Trow) MK 22N [F] B (identification with college) A2 5 48 (involvement
with ideas) N4k BEK 22245 9N 4 28, 430000 2R (academic) 4132 B (collegiate) B L& (vocational)
AN 5557 B2 (nonconformist); 2% AR U (1140 2% A 0 s BE DL RC Y o BhSr A | e Mt A0 A e 2R 45 LA 26
B, F IR AR AR RIRAE R AT Dy B E I, AR T RN A IR, Rk aE ik
B BA 1. BRI o0 A2 A AR S 2 SIAT SRR AT 4028, X Fh o BRI 2 7 I 45 R,
BT HAggm R R FAESRER, AW R LLIE RGO RIS, ¥ S GuF IE A — g BARAT ARtk
AR, 5RERR R AET I FHENRB] DN HIERF I AROZS A G & 77 HHARRI T . XA =2
BB E I .
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SRR AR IR R BN SO A TARE GO I O R e — i, AT DR 22 A b AR R A 2
NULT L A7 RRRRGRsg L e S WAL 22 AT N RG R a ARl o 2 R I M AT
N BT, AT A3, ARAVEEE, XA ITA, T AUEN A CRME: Bk
FABFRIARZ LA, MATEFEEIRAR . AL, W B AE 2 RO 1 7 1%, 05 B
B, SEEIWENRERAGRE, A RUiR T, "Ry R, Wl e A X e
fZm, SEOXREATRE LRI IHMOAE, HEREYAS, BATRAERZR, FOVZEALT
BFFEES] . AR REE T LR A A R =R A S R T IR RS (2R R B 2 4 3 A TR
K-means 28801 778, RHATAEAME K 24 05 2B 2016 481 AE N2 Gt AT 1 0. ZREW, T %
LESRERAR, AMERSSHENZ NI, ERRRS LI, EUORIEA R 24 124l
Fral, B RE ARG . AR, BRI RITES G2 AW RBURIIE %, PRET
FIRCR I A ERA . A A TR S & 0 g 22 AR AT 70 R B, AN 228 TAR B SR A S A 2
ZE k.

A 2 M [31c - th 8 E % Wille RAEH, LUERT SR RSN, THE) 1SR Eig
55 N IR TR ST o BB S T2 SRR & e BTV o — M Bl AR R A B R A R TR, B8 Z N Tl a2
BN BRIz THEAUHERE . UK AR U

pEEAE S AR L, ETRAEROMSEES RGN, FIEA SSRGS
R VELI R SR BT ST A

L IE 415 NBTTT 1 b 2 AN JE R ) — T R OB S A B 5k, I B 5 el b B g P ) i
FOEAMFERE R, H2Y, b2 AR, R MR R R B HAT 2K, T
HFTHAT— I FikeFEAE], B SIANZAATA TS, 45 73T A2 u M SR A sk .

R b 27238 B 0] e 1 240 7 1 2 B0 TE 07 ) A A T REDRE B 10 R 24 1) AR P A TR R 1 S
Z)fii. Skowron HIZ[614H 12T X REFEHI RS, A JEx XTSI Hrifoas, SKill
T S LT T R SEf A Sabita Mahapatra [7]55 7 AR RS B2 21 10 S AN v] R R 0EA T 8 M4
PO T ORFN, -5 Ge T 53347 7.

[l A 273 B DU AR R PR L T Wit TE A, B RE R ME A R fE DR R U8 S T T R (1 S 2
ABIIHHR T, FHEMNERYE T, 2R T ERIRRE e S F LN EE#E, JHRRFE
Z IR G BRI G R AR -

ERE A N[B]EEHT T 1 3 T AW L e LSS 1 JE MR 20 T DU SR R 20 TSR ik, Sl 7 — A
W H R TEL T ik, EBR[0]58 Nl v BUER AR 20 S o SUE U 5, A g i ke
SERL, SR TR YEL A KA b SR R A (i R SERCE 1015 XM B R ST A AL B, K
RGN SAREIHAZRE RGNS A6 HAAFANGS SR, 52 T8 7 KR U8
SRR, SN E TR B2 IR R, FREET R RN A S A RE L, W
T TUARTESE AT 8 _E IR SCRRIT 6 1 I8 P L AT FE R 560 Xiuyi Jia [12]558 N 5E ST Rl — PR i
Xt BRI S A ARLLEE LA S AS [ pk SRS 2 TR X G (2 T ARABLRE o FLok, e e A2 P AR BLRE A /I 2K ]
FRAARE 58 LI T AU ) S R 20 TR RE SRR Y o R 25 18 R e AR 3SR 2l b, ik 17— DR IR
Jiid, RIS ARR YISO IR SR RENE S v 7 R PERE -

ERSCHRERATIR G (SN, (BB R R 20 RS it SR D, B Is AT AR
WA o PRI A SC DA e ) Je 1 240 T AR it SRR T e B A

A NTEGr s R TSR RO OCE R B T SIN TR PR LRI R AR I X )
VL7 408 € BT DUIERA s 35 = AR 0 3R 1 B TS8O R R PR L 1 SRR I F 0 i 17 SR RIS TR A 2
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VU oy S8 #T, UEBIASCHR AR ATAT I S IR B, XARSGHMT T R T
FRICE ) 7L
2. B IE IR E Al
A S A—N=J0H (XY, 1), Hh X 2 ARMNRE, ¥ ZARKEEE, | < XxY &—
MZIEKRFR, 1(xy)e{0l) .
EX1AAcX, BcY, N:
A ={y|vxeAl(xy)=1}

{x|vyeB,I(xy)=1}

A R GE A SR RANEESE, B RILFAAEIELE B x4, (AB) 2 MHEHHMY
A=B HB=A". Hd A RNWESIIINE, B AN
HHRL A =Nx", B =Ny".

XeA yeB

M2 Y,cY,cY=Y, VY,

PR3 Y, Y,

ERH s FEA (0 2D IE T P9I 5 SCRTHIE

{7 5 R (<) AT AR R IR P S5 450 . (A, B) T (A,,B,) RIEREH(X,Y, 1) FIOF M,
(A,B)<(A,,B,) HIU A c A 8B OB,

# Bc B JFH®A (A, B,) BB, =B, M(A,B )2 (A B)IJE4k.

ML [13] [14] [15] [16] [17]RMMFEE, MM IRA TR A /b BB KT . B TRAE
F(XY ) RS IS A L(1)=((X.Y.1).5).

EF 1 VaeY, <a*,a**>ﬁ~jﬂ}£/v$o

EW]: 4 A=a’, B=a", MIB=A"; B '=a™ =a"=A, HLM&HEX, iEE.

Mg 1 Y, Y. (YY) AT

M2 X, e X . (X X)) A,

UEAH: EHE EE 1 RIAME ki 4 5 LRV G iE

3. RHEAEHEXER

SE 2 B TSR L(1)=((X.Y,1),<), V(AB)eL(l), 3(C,D)eL(l,), BEA=C, MFRL(1I,)4H
FL().

A L)L) By anr L), Weoy)S5en)  Ed, ade(y)=Le)e.

SESL 3 [18] A (XY, 1) AR, HEERIEEECY B L(1)=L(1) - MK EABAE R
WhifgE, Ve e B, iR L(1e,) 5 L(1) AFEK, W E ZBE SN, FramLfELienE.

FESLA[4] RECY, W E RRSENRRESCN:
R. ={(A.B),(C,D)[{AB).(C,D)eL(I),BNE=DNE}. WFL(I)/R. A EHiEMHEMAK.

Tk Re NAEM KR

SEX 5 FEEM AR E LA {(AB)|V(C,D)eL(1),BNE=DNE,CcA}.

MESCE FIHL SR (B R TCR N SN e i TR b JZ s BB

SEHL 2[4 E R TH (X E 1) HRIHES (A, B, ) /2 E BEHISEANSE 2L R TR (A B) » i
A =AB =BNE.

B*
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UE WL SCHR[4]

SEFL 3 H E BT RIAEO N, A N L(1) = ((X.Y,1),<) PHESIAM L A5 M
TR, W E B S (XY, 1) i, dt—BMEk E gk, B2 E fErSnEA enn
JERSE, W E AL,

UEB: TR E W S S RN TR, B R R e R BN iZ e K, e s 2 /]
AL, FANRILRS TH SIS XL, DR ITR IS RIEE S S N SO, BLA
JEAAE, FrLh, MESH A RIEAAL, e I ASERE S PR RE T KR E TSR S
JEBESAR AN, R R IEL RIE S RE.

HUEEE 2 3 AT, JEIEL ] A 10 BELKE e b T 46 4 8 T3 D4 B T 3R AR IO [ R

T A B (K@ 1 7T L2y = 2K 6]

(1) ZuEt: C=NE, HETE M.

(2) X BZEEIE: I =UE -NE,, HETHLLFEAE T,

3) AjEtt: K=Y -UE, HAETAE—LH.

EH A4 VaeY, #Fa¥=a, WamzoEtk.

W ER L TTAL (aa") MR, XENaT =a, W (a',a) HES, dibhEsERE LA, a
AR E N, B, EMEREYE a, S BUMBRTTE MRLSR AR, Ll a AR
T E T, B a ARk, R,

mﬁlE%%%%RT,mﬁ@mkv®wf=W}ﬁﬁ%%%ﬁ%ﬂﬁ%WRﬂxH:Lw@,
E NIZEAW R THMLMEE, WENY|=1,

UE 7 WL SCHR 8]

SEHL 5 C A I AT T I CR M L Em kL, J/R={J,]i=1--.n}, VECY, E&Z
BB FMAFELHNEE=CUe{e €J;|i=1-,n}.

UE 7 WL SCHR 8]

4. RMAEEZE

EH DL AR iR mT DAV 9 R TS0 SR 8 It 2 T Sk i — oD IR | e — AN E e, Rl e EE
NI AR B I RS, SRR MG R e R, Wz, Sllgkd izt =R L
PR, WL EIT A RIS, TR SRS RPRER AR T DA U IR T AEN SR
J& 1 24 i B

(1) BRI =, WH XA . EREYE, BREE . hE. BRI

(2) AR

N A %%(X,Y,I):

WA A B

it PrAMS. BESRAME R EEBAC[N], N SRS, C AU, no /7
it WA TR I, B E[|X|] TEABANE, Hi2H | [|Y|] TE 1t PR o

(3) H%Jm M, 7KL Core[ Y]] :

for each CfJi]

if(C[i]no=1) i— Core[|Y|];
(4) EMFEATIEELA T, WRIEATT Fr. BREs, RN R =R
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{E=Y;

for (i=1; i<|Y|; i+H)* N i ANBYETTAS, ARUCHIBTRIEY [i] 27 AT/

{if (Y[i] in Core[|Y|]) continue; %R HEAAELI*/

E=E-Y[i]/REERILY [i] 5 rFRREIEAABT E B/

foreach C[j]
{k=0;
s—data=ENC[jI[|Y|] - HRIARIE E S8BT PR ACAE AT AL S IBURER k it
s, AT R MR
s — next = p[k] — next ;
p[k]— next =s;}* p[k] NIREHERMZ A kK ANETER PEER, R SRIEEE A4 5
k=0;
while( p[k]— next )/*Lb & 4F 72 1) B R/
{q=p[k]—> next;
p=q;
while(q — next )
{ p=p—next;
while(p)
if( p — data == q — data ) break;/* ™25 SR AR S, WIZEM R R RITERE,
D) A 5 TG 7 EL e/
else p=p—next;
if(p!=NULL) break;
q=q— next;
p=q;
}
if(g — next ) break;
k++;
}
if(k<N) Y[i]> Ei/*Y[i] REeZ, fF N EY
}

SRR IR I TR) 2 2% B 3

M R A B e I T DAAE Ze M R B TR) R SE R [19], 72— Mt~ B S LI 1) 52 2% i RO M 2 A it
$id2 —J2 Ganter #2155, MBS A O(|R||P]) -

ANHE I A0 BR (3) S5 S8 S M2 1 (R N ) B2 2% i EERE R A SR TR 5 LS R R R A 45 R
AR, ST < O(NY[ ), < O(N|Y[') o B EAAS SCrBciciet 152 441 << O (N2 Y[+ N|Y[T)
5. SRS

Bl 10 Fan& 1 fos, MR 2, ARSI 1R,

N T UL SRR IERAYE, A A a T4 ) 2 faad 72

WIS N a,b,c.d,e T, FFFHINd,bea, f,c, GFFFINd,eb, f,ca. FiLARTF RS A5,
UL R P IR
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Table 1. Formal context
F1 EXAE=S

a b c d e f
1 0 0 0 1 1 0
2 1 1 0 0 0 0
3 1 1 1 0 0 1
4 0 0 0 0 1 0
5 0 0 1 1 0 0
Table 2. Generated concepts
= 2. RS
95 W&
1 (@.{ab.cde f})
2 ({3}.{ab.c, f})

Figure 1. The concept lattice

1. #Hs

(1) E={ab,c.de f}

() i=1, Ma, ByaARZuEtE, BrilE={bc,d,.e, f}

(3) KUK, R % R p[0] > D p[l] >e—>b—>d—>c: p[2]>de—cd; p[3]— bef ;
p[4] > : p[5]— bedef ;
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(@) HHEERTPIMFEICE, FTLIFHEM b, F b ARZ0EME, E={cde f}

(6) KUK, HAKHPHER: p[0]>B>D; p[l]oc—>d—oe; p[2]ocd >de—cf ;
p[38] > @ : p[4]— cdef ;

(6) p[O] FAFEMIFITER, BBl b AfEM, E={bcd,e f};

(7) BIc,d,e R LEYE, B LAG A AR

(8) BN f AR LN, FTELE ={b,c,d,e} ;

9) RIKKREZHE, [HPKREL: p[0]>D: p[]>c—>d—o>a—>e; p[2]>cd »>de—he;
p[3] > : p[4]— bede;

(10) #HEERDIMIFITR, RAHHLIM {bc,de}.

FIEL, A3 A5h 4% {ac.d,e} -

9T SE LT AR SO SR, FRATZERE (G E Ay CPU E6600, P77 2GB IUITHENL I, 41k R4
4 Windows 10, KH Microsoft Visual C++ 6.0 fEJyiz 47 #1458, FRATIEHR 3 HBEHLIK R A8 Stidkir 525,
S 25 ARG T U S B 1 2, S0 KBTI R 2 BT i, BT RN SCHR[20] 4 Hi 11 24
TR, H 5 SCHR[] (Eﬁl‘Eﬂ’E%Ei‘aO(|x||Y|2)+(O(|Y|),O(2‘YV2))*%?ﬁﬂﬁﬁﬁfiﬁz%*ﬁth, ASCHR
WSS T ROR s, FARWE 2 Fios.

20

17.648
18 -
16
14
12
10
°] g 4.729
6 4.
p 33
18 1.984
p. v &5
0 — —v
X|=[Y[=50 IX[=50, [Y|=100 [X|=100, [Y|=50

—o—SCHR[20]HY 535 —m— ASCHY 59 S UL [RERAS

Figure 2. The efficiency
B2 s1T8E

MBS BRI AR AT TR NE T4, R T ERKRARRY Eeme EAE = L EE 8,
HRFFENTZ M FA R IRERI R TR N T WA SCRERA L, Afa s R ILE 3, B2
M 4, AMERDL, LT RS SO AL S 1 S5 M 2 R AR, RN T ASSCRR A AL
.

G4t JEIEL TR S R R R > KA AR . O T A B A RE R R RE ), IR
ATEBCCERIO KB F-2EAT R b, 45 SRR B PIARR 2 Sk 2 BE CRUE 2O T 15 S 1R 1 20 KR U ANVAE, (BASC
SRR 2 AT i AR B e, LR 5.

BUR A SRR N T2 A R B s il b, 22 A BB L 6 P, a,b,c,d, e h,q 2 53oR 0
B, ESI N BRI, AR FKEEWAE. R, AR, AERBSTERE 7, B
FEWZE 8, mAHHAN {a,b,cehf . HHEMAET, BARER TIREEMMEENRE, H2AERD
FAAZ, BEE R A A B AT BRI N R AUHS 0I5 o S LN b, A8 2 A B SR X 1
I AT T 90, W@ A AR PG LSS, BN BOKR BB A B X PE AR
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Table 3. Formal context after reduction
=3 YEENERER

b c d e
1 0 0 1 1
2 1 0 0 0
3 1 1 0 0
4 0 0 0 1
5 0 1 1 0

Table 4. Concepts after reduction

4. A ERES

%5 B
1 (@,{b,c.d e})
2 (13 fb.c))
3 ({1 {d.e))
4 (18}, {c.a))
5 (1.4} {e})
6 (23,10
7 ({.5).{d})
8 (135).4c))
9 ({1.2,3,4,5},2)

Table 5. Comparison with ability of classification

5. BN

2757 B M X R I 42 AR S R R T R BREG
SCHRITIH S {{1.{3}.{5).{2.3}.{1.4} {15}, {3.5}} & LR
ARCH S {{1.{3}.{5}.{2.3}.{1.4} {15}, {3.5}} ® Z AL
Table 6. Another context
#z6. Z—MERER
a b c d e h q
1 1 0 0 0 0 0 0
2 1 1 0 0 0 0 0
3 0 0 1 0 0 0 0
4 1 1 0 1 1 0 0
5 0 0 1 0 1 1 1
6 1 1 0 1 1 1 0
7 1 0 1 0 1 1 1
8 0 0 0 0 1 0 0
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Table 7. Generated concepts

=7 R

3 ({6} {a.0.d.e.h))
G ({7}{a.c.enaf)
c (4.6}, {ab.d.e})
G (6.7} {aeh})
Cs ({57} {ceha))
c, ({2.4,6,}.{a,b})
& ({46.7).{ae})

G (5:6.7}.{e.n})

Gy (f35.7}.{c})

c, ({2,4,6,7}.{a})
. (45,678}, ¢})

Table 8. Procedures of reduction
5 8. TR

JE ity 7Ny e MR G - Z i FR BN TR RBAY
a = 75
b & & &
c = 75
d # = it
e = 75
h # % i
g 7 = it
6. &RIE

A SCRI S R HEAT SRYELO M, HEB ) T IR B I A AR B, 3 T i R i
AWTTTTIG, B REERLS A s GHIRHZLCIN]  1REHRUL Y[ SAEMELE M, T5 U0 H i B 45
VR 4 P (continue), 7% SCHR th TR IE LA S 00 1152408 < O (N2 Y[+ NIY[' ) 5ot 0 2
PEGLAARLL, o 15 A B AT MO P R 2 TR o K SR T PRI I T 252 2 SR B, it 20 T4
[ THE AR S 2k TR LT A 5% 1B

TR L TSR S DRI T AR 6 BRSO, SLAL A TS BLRUR ME I HEBU TR A 6,
2 TR IRE RO T HEFING L, S Bk (32 T R T TR T 2158 8 8 B P20 T 4
BB SC B (R 7 T
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