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"t bnis paper, we make use of method of fuzzy multifactorial

valuation to carry on multifactorial evaluation for the phy-

'

silenl constitution of the studen
quirement ol referencell]and the
forms te an objective reality by

L . 1 1T
LOYWOrds F

nveical constitution,™u

i,

ts, basde on content and re-
nealth cards,the result con-

analySing.

zzy muitifatorial evaluation

crnowxder o know growth and change conditions of the students constitu-

on o during the institute,we have a com

Liish heaitn cards every year, This

cins 1 uosilecut developing men's abili

sas-c oo reference (1] and the healtn ¢

tutics ot oo students into five prade
s{ctutron that 18 pood or bad as reealt
factors, Now we carry on multifactoriza
i craants inoaccordance with standar
R e factor targets reflectin

< rse,but the evaluation of the

i svalustion of a single factor targe
el 1t vg more difficult how to eval

ttude 0 or oa unit{class or sohool).Th@
ces 1o tonl ol new mathematics for us,
W arce treated with ¥Wuzzy mathematics

AR cotorial evaluation(see 2 )to nar

tro 2indents,

AL MULTIFACTORIAL KVALUATION

plete physical check-up and often
possesses important significance for
ty about moral intelligence physiqu-.

ards,let's divide the phyvsical consti-

s.We look upon every student's con-

s which have been affecte¢ by seven

1 evaluaticn to the constitutions of

i of list{l],and(11]. As we know,

£ students constitutions to be bet--
congstitution is Fuzzy. Generally speak-
t 18 easy and simple.ln regard to multi~
aate, objectively, the conditien of a
result from Wuzzy mathematics provi-
The questions above may be full so-

. This article makes use of Fuzzy

rv on evaluation for the constitutions

culled personal multifactorial evaluation is comprehnensive evalua-

cnstliution for a single stude

s ‘ veenrs 3t
{ ONORED L LRIS .,

nt. We divide the targets of svalua-
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ne 1ten. ana atandard of evaluation

of constitution about
boys(16-—25) in Yianjin Textile

Bngineering Institute

| f o
; Ue U

Lie

U U,

Cos, 440, 570 (19, 951 (6.4, 6 ) (256, 2701 (320, 280 (16,

of evaluation are divided into five classes,
V,‘l b V3

V 5 L

flenest the higher middle = the middle

lower middle Lie loweat,

22]

(o6, 393 (52, 541 (73, 791 (6.8, 6.4) (245, 256] (543, 3200 (11, 16)
¢ (oo, 3R (50, 521162, 731 (7.6, 6.8].217, 245; 1380, 3431 [ 7, 11)
‘24, 338) 148, 50)' [55, 62),(8 , 7.6) 1201, 217) [398, 380) (4, T)
V280, 324) 145, 48);[47, 55) (8.6, & ) 180, 2ox)jf440, 398) (0, 4)
i . ‘ i B A
X s w?%zhE»YIOOO 0o g?egﬁfYOO Uy vital capacity/weight
! high - high :
50m (sec.) U:  atanding long jump (em ) U, 1500m (sec )
chin up
Ciat. . The item and standerd of dvaluation of constitution about
tio wirls{18-—=25) in rianjin Textile Engineering Institute
b | U. % U, f U, g Uy ! Mg i U
Vo Daise 4100 (52, 5611(60, 75) (7.9, 7.4) (198, 215) (210, 190]%(52, 36,
Cide, 5741 (50, 521 (57, 601 (8.1, 7.9 (178. 198) (223, 210) (20, 32
(0o, 346) {47, 50)1 (44, 511 9.4, 8.4) (160, 178) {242, 223} {11,20 ]
cec, S01) 745, 47) 0740, 44) 16, 9.4) (142, 150) (270, 242) [ 4,1)
J (0, 282) [41, 45)%{25, 40) '10.6, 10)! 1115, 142) 296, 270) [0, 4)
e b WEREN a0 pLo PPESY 900 U, ovital capacity/weight
! high = “ high ”
S0m {eop ) U, standing long jump (cm ) U,z 800m (sec )
pUSh-uD
vereiit /i e U,~==chest/hizh Uy==vital capacity/weight
Lmorunning Us ==standing long jump
o running(boys) or Boom running(girls)
t up(tovs) or push-up(girls)
¢ L forms factor set U::{'u,,qf»- u7}. Distribution of number of wei-
it e whole for all the factors, such as uj is respctively @, 0,15,
R 0,15‘a¢:~ o.LBBJa5r~ 00L38,a5rm 0.1381a7:t 0.1%8, This is
~ veotor A {a,,all‘-ay}. It is Fuzzy set on U.
Gy tha results
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ch is factor v, relative to the grade V.,
SN : 1
(%) 1a the same,

J

“4
i

b

»

vy

L v torn evaluation setl Vo /v vooeo v
b cinchpln upon waoich problem dependa is to establish fuzzy relation
coxod hetween factor set U oand evaluation set V for every object of eva
(N
V. ¥ Vo v v,
w
u, Ty, T r, r, r,:j
% r- T r . T, R
. L e s .o .o oo
(S T ., . Ty rtzj
Cotnmn v shows the factor u; which is some appraisable ¢ bqeet 1S
il 1o derreo of comment . This is evaluation of a single
died appraisatie matrix of a single fator.
nrve toen got, according to the methnd of Fuzzy linear substitution—-
crerates onoadd and multiplication, we may calculate multifactorial
it vector ﬁrr(h,,bl»v-bg>,it is MPuzzy set on V,
B = AR (1)
(ry », r, 1, 1)
! ' ’ .
r I, T ., -
/ ) )! 2 2L 22 24 ER '
= A, Aa, e Ay I
’ ' i v e LI L . o0 L2 Y
! s
i
STy Ty Ty Ty Ty
— \
Juoain (\n" i hz .. br/‘
SR Lney
b= (lvr YA (a, 1])@ E\a r?])
’ 7
Lo . ~
Tk, ay rk?' (.)~.__( 293’415) (d)
— g
i«] , agdEb >1
awrbr A
ladh , agb =1
. ., then tre aprraisal object is evaluated to get a comment
. final result which we have got multifactorial comment.
iw introduce membership function and make up relation matrix R for the
o L,
ion £y N oy . N ) . . Lo
; Lﬁtfi}ih”ysj[iﬁf(gLIIS), Wwe eatablish membershnip function whinr
£y fanier relative to eacn class. In order to make them simple, tuney
| N PR “ P - - ~ N - v ey : . ~
tedl tranewsidal distripbutive function, If 5 (x), g;j(x) (i=1
. V) ﬁhowsreSPPCtively memberahip netion of hovs and ~irls, Herse

Vi —

factor.

,c;..‘,
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1/120(440-x),

1/3(57-x)
1

1/7(x=45) |
/2()(“ ) ’

5/9(8 6-x),
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1
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1/60( 4ﬁO—X)

1/,7)()(-45) y
/16(x=6)

1 )
5/3(8.6-x) ,
7/1oo(x-280\

?
‘/f (4&0—x> ,

8.h-x26.4

320> x> 280

4402 x =320
54 < x£57
52 < X< 54
45 = x£52
6.4>x>6

6.8))(,;_6.4
8.6=x2:6.8

po
520 >x > 280
343 >x =320

. 4402 X =345

52 < x57
S0 X252
4527 x=250

(J J,~1C/6
7.6+ xx.'>6 8
8. 62}(),.0

545> x > 260

380 =% 343
440 =x > 380
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480 = x =280
398 2 x 2380
440 72 % =398



o /106{480-2], 324:1% 2440 i1/9(57_X) ,  AB=x= 5T

; | ) ' {‘)45 (x) = }
| . 28U=x 1324 ’ ' 1 . 452 x48
S 80{95=x) , 55=x295 (1/2(x-6) , B ex:6
f'“ (X\; :‘;Iﬂ
1 y 472 x5 e . 1 , B8.62x:-8
(1 /69(270~x) , 201l:mx- 270 ¢1/118(x-280),398 z- x == 280
SR B | £, (x) bV

. i , 180z x .7 201 N L 1 , 440 x:-396
/18(22-x) , 4 2 x:122

1 , O ox-4
AL~ mesnersnip functions were established, tne relation matrix R can be

~oording to the data of students vhysical examination,.Now taxing the

ctuaer ta of o1 seasion for example, we take the sample for evalution, and

4+ wne sample data which we nave pot into list IT {girls} [y { voys ).
»

. . . I3 . . N
Ine oy oare shown in XK= (X, Xy .- x40} , and girls 1in Yﬁ{y,, Yoo Yaol o

Yk

iled the object set of evaluation., If Wi igs a number which is
[ETH Poyeyga P 4 the FE S SR A DU . e /
e Line Koand the row 1 in the list 7y, :('J, f,] (Wki)¢ta'w x,GXfor

Lot cey we form relation matrix By .

il (girls of &1 session)

i’ i, Uy U, Ux Uy U,
483.9 7.9 147 250 11

3.9 3.1 192 219 20

4745 ! 150 230 15

55,6 7.9 183 248 23

44.9 8.5 1955 250 14

51.4 B.E 165 242 10

29,7 5.8 154 23] 11

A 57.% £ 150 214 12

0 444 198 207 14

2 52.6 £ 173 230 1%

8 59,4 3 197 220 20

1.8 45.7% { 138 215 C

31.5 Ai.9 < 146 265 6

52.6 44.1 8 175 211 5

52,0 46.9 3.6 154 230 4

47,6 45.8 8.6 172 251 14

51,9 59.9 9.4 154 240 14

49,4 5,0 9.9 178 264 3]

£1.5 36. 4 9.1 155 236 11

4904 46.5 .0 174 211 14

Sie Ui this 1iet is <he same as the 1ist 1I.
Pagr TV (bnyﬁ of #1 sessionn)
: Ry i, [ i, Ug i it
K, 0. LT 54.1 7.7 210 350 3 )



210 375 9
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B8 V1.7 7.2 214 260 10
ARL9 7.8 2%5 545 10
50, % - T 225 359 6
3.0 4 8.2 220 5873 3
0,5 AfL 4 T4 220 34% 10
48.8 57,7 6.9 245 405 h
45.9 60.: 8.2 238 397 10
50.8 P 7.z 235 515 .
G512 £0.4 6.7 255 529 10
529 75.0 NS 240 294 10
A3 1.5 7.3 230 3950 ”
A5, 2 S5YL 4 g1 205 345 15
5109 Ph.h T.c 225 574 e
50.0 50.0 6.8 240 336 Y
4.9 26,7 6.9 250 375 5
A6.6 £0. 5 7.0 220 42 z
4af.1 5.0 74 54 389 10
49.7 5.7 1.6 198 380 9
A1 7564 6.5 265 525 8
50.9 H4 44 1.1 250 307 11
AT 61.0 /.9 236 337 &
93505 4.7 6.6 248 %54 17
49,1 5446 7.0 215 267 14
45,0 52,0 7.2 235 390 Q
H56.6 6.6 216 362 16

7.1 7.8 200 290 12

7.1 21% 377 ]

/
/
6.7 250
6

6.7 244 37 1

575 7.1 190 67 1
50.4 6.4 260 5 11
0.8 1. 241 & 9
i

3
3
3
b,
b
250 5
5
3
5
3
5

4
; 38
95,1 7.0 27
55,1 7.7 253 95 5
Th.h 8.1 275 80 g
05,7 7.2 205 65 16
52,2 7.5 219 45 e
50,0 7.2 241 365 16

1ig timt is the same as in list 11,

o,
oy
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(0.3 Cudz 700 0.9 N
C0L2% 0.3 0,420 0,70 1
0.22 Ul A 0.89 i
R,rc o 0.41 0 02500 0045 ] 0.45
L0.39 0446 .31 1 0.67
0,92 1 0.79 0.50  0.42
_0.19  0.27 A% 0075 1

N

Copmnia (10, (2) we can get

2. 04456, 0.585, 0.425, (.828)

. oot romment "ine lowest', we can alse get comment of otner obient

L ADL Y, il Py ...20, 'They can omitted here.

i

setarial gvaluation of Group

ciceaterial evaluation of gsroun is comprehensive evaluation of group

p}uuw_dﬁparfmenz§ Soarmet hy many students.

]

ititarset comprenensive evaluation of group: Ve take the result of

. enoer of the students of 81 seasion to explain.let object aet

established from list 1, II (hy their own

L+ et mil owe line liat V about frequence that every factor u, drops

s in sum total 4. Let q;: bz frequence, then divide 60 inte g, ..
o B
et v« Tne 60 are numhers of sum total Y,
i
~ A - N g -
AR RN ‘n is numbers of sum total Z).
commiryk Bole opuot,
Liat i
:

. 5T |
" v, Y. V., vV Ve
: : 3 . ¢
[ Z z 21 14 21
Uy £ 10 19 11 14
s 1 7 02 11 19
v, ! T4 51 9 5
Az 2 14 o7 11 3
tg 2 15 29 11 3
u z 4 24 1 4

[ 0.0% 0. 35 0,253 0.35 ]
: 0.7 0,32 0,18 0.23% !

; 2 !
0,12 0.37 0.18 0.32 !

i h.25 0.52 D15 0,08
0.20 0.4 5.25 0,05

: 0,25 .45 0.18 0.0 |

i C.15 040 0.8 0.67

into
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b,., wir got oynlastion veotor

T

GLATY S, (L1920, 0,2216)
Ve v that phvesical constitution of 81 session students are of the
eitar o to tuis, we may evaluate Students constitution of othner

sagsiops ¢r even the whole ~ollege,

rarget multitactorial evaluvation of group: It carries on com-

woevaluation oar bovs

siris, sevarately. We take a target of
rapact v/ weiphi™ of 81 sessiond bﬁ\%) for examnle to exnlain,., Here
foohjert set 4':0 ., then based on grade standad of vital: capacitv/weight
fhnw}° we estahlish relation rnatrix R' of everv grade,
all we take average of 217 datas of which the sum total F drops
i ETade Vo . - L3y s
a 1, then according to the membership function, ws estbliched
cromsirix k' oof srade of & aingle target.
¥, V. v, v,
10,0063 G.0077 0.025
L 0. 3406 .ﬂi92 [ 1 0.9
o DLRR81 C.7751 0.84%5 0.6 5
0.8969 1 0.5848  0.4825 |
L9125 o 3 C.4424  C.3650 !

susnee ofwhico each data of the totality 24' drops irnto every class

oo
*

\\D -l O
N O
\D

nNo =~
[OARW
1

)

-
(]

wa

£ then divice n' into ¥, and get :ij:zf.i/n’(n' ig number of sum
. i ‘ ii

Hero oap. ia tne numper of weighted of fi relative tn each rlass V.

i
4

-t
5
I
Y
3

feo it ie ennwnt by ventor A (a L AL rra 54, T+ is Fuzzy set on .

00075, 0,200, 0,125, 0.025)

(1, 12 evaluation vector B' can he worked out.

B, 0.4206. (L0350, 0.5377, 0.8%90)

¢t orhvaionl developmemtal condition-—-"vital capacitv/weistit” in
stncents {(bove) is the lawest, We can alse maxe ont evaluation

suelopment condition of phyvsical constitution of other targets.

CONOTLUSTOL

ematics carries on mltifactorial evaluation for

atiiutinn of sindentes, First of all according to purpose and

J,

st of evaluation, we nick on proper target and establish stand:
s use the metpod of Ynzzv nmltifactorial evaluation to make evo.

i orrticle makes class svaluatim to the targets of the ne

o 3 : 4 3 3 ol e A 3 e o
of rercent position (or the methad of departire
‘rcw“uwb}y aceording to the content and reguirment of the health card

. 1 . . - oY i
sgr. e hamed onoevery tareet of olass evalnationg
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e ot Poggy multifastorial evaluation carries on multifactorial eva~

wstion fac the phnvsical constitution of the atudents, The method has good

it o eetnods of percent woesition and departure equal difference. It may

a4 ose o svainate physical constitution of cne person, but also evaluate th

St e o intreducing membership functiong the result is made more rea-

v te s accurate. its particular property can carry on multifactorial

viatooit cooabout the inner laws of many disperse factors which reflect students

wracsiatians, and 1t can make multifactorial evaluation multitarget for a sine

die omr oroun,. i makes up for insufificiency of methods of percent position and

Pyl wgqual dirterence,

Sty e ruzey matnematics to evalustion of physical constitution,it will

Senl Lrowonwew wies Por phvsical development and evaluation of pnvsical condiiion.,

Riv e RENCE

of pnyvsical shape function and quality for the vouth and
iver, ir China, the information research station of science and

wrotcysy, tne document publishing house of acience and technology

2o, suvy cedeznuans, introduction to fugzzv matcematics, Mathematics in

: 3 TN T . / .
ety ec and theory, 1960, Lo, 2, 3, (China).

The mothod of multifactorial evaluation is

- - . - ~ N - - - oy oy = " 7~ . 5
RS eedn, Tne statistical method of vnysical culture, 1937%,4.(China)



