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ABSTRACT

Several years’ monitoring showed a consistent drop of adolescents’
physical activity in China, which brings widespread social concern. If we
don’t do anything about it, there will not enough talents and arms in the
future, which inevitably affect Chinese’sboom and strong. Especially recent
ten years, after some policy for intervention, but it didn’t work very
obviously. Therefore, studying the factors and putting forward the
corresponding countermeasures have important theoretical and practical
significance.. In this paper, we utilize the intuitionistic fuzzy Einstein
weighted average (IFEWA) operator for evaluating the physical quality of
adol escentsto aggregate the intuiti oni stic fuzzy information corresponding
to each alternative and get the overall value of the alternatives, then rank
the alternatives and select the most desirable one (s) according to the
score function and accuracy function of the overal value of the alternatives.
Finally, anillustrativeexampleisgiven.
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INTRODUCTION

Severd years’ monitoring showed acons stent drop
of adolescents’ physicd activity in China, which brings
widespread social concern. If we don’t do anything
about it, therewill no enough talentsand armsin the
future, which inevitably affect Chinese’s boom and
strong. Especially recent ten years, after some policy
forintervention, but it didn’t work very obvioudy. There-
fore, studying thefactorsand putting forward the cor-
responding countermeasures haveimportant theoreti-
cal and practical significance. From theangleof gene
and nutrition: geneisthe precondition of development

of body, which et itsformation and devel opment pos-
sible; either poor nutrition or too much nutrition makes
physical quality decreased, so, the prevalence of over-
welght and obesity of Chinese adol escentsisacause of
physical quality decline of adolescents. Fromtheim-
pact of environmental factors: primary and high school
sportsareareduced gradually; the teacher shortage of
primary and middle school israther serious, and the
university teachers decreased ceasel essly; exam-ori-
ented education had enormouse i nfluence on school
gportsand adolescent physica quality. Interviewsdis-
played that the most fundamental factor of thedecline
istheoccupiedtheir timeand resourcesin sports. Ado-
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lescent behavior and lifestylefactorsassociated with
physical activity reduced whichisthedirect cause of
declineinphysicd qudity. Throughthesurvey wefound
adolescent physical activity changes: PE intensity was
reduced; the extracurricular sports activity for under-
graduate was reduced; the proportion of undergradu-
ateand middle school studentswho used positiveway
to and from school was reduced; labor timewasre-
duced; high school students’ extracurricular physical ex-
ercisewasreduced; students’” spring, summer camp and
other outdoor activitieswere reduced. In accordance
with theuseand disusetheory: astheamount of physi-
cal activity reduce, the utilization rate of the skeletal
muscle and other organs about theactivity will reduce,
leading to organ function degradation, thenthedecline
of physical quality. Toraiseadolescents’ physica qud-
ity, weneed coordination of every main body. Govern-
ment: strengthen the enforcement of related policies,
regulationsand laws, increase theinvestment of school
sports; givefull play to thegovernment in education
outsideof school inthe devel opment of theleading re-
sponsibility; continueto promotethe sportstest sys-
tem; pay attention to theissuesrel ated security. Soci-
ety: initiative hedth style; to enhanceeducationfor al-
around devel opment and striveto create youth sports
environment; toincrease physical exerciseonthemen-
ta influncesresearch and advocacy; to strengthen safety
education. School: to strengthen and improvethework
of school sports; to expand the duty and function of
school plays; to bring school into play amainrolein
improving students’ physcd qudlities, to control weight
of adolescents. Parents: establish correct concept of
talent and pay attention to theoverall development of
students; have an exercise habit which make good ex-
amplesfor children, or attend exercise; should cooper-
atewith school, sothat sudentsestablish hedthy lifestyle,
improvingthelevd of physica activity; should actively
participatein activities such as “walking school bus’
volunteer work. Adolescents: should establishlofty ided's
and long-termgoal, attach importanceto al-round de-
velopment in particular physical quality enhancement,
put asidefor the future competitive advantage; estab-
lish““sportslife” concept; participatein other activities
toincreasetheamount of daily physical activity.
Theam of thispaper istoinvestigatethe problems
for evaluating the physical quaity of adolescentswith
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intuitionigticfuzzy information. Weutilizetheintuitionistic
fuzzy Einstein weighted average (IFEWA) operator to
aggregatetheintuitionisticfuzzy information correspond-
ing to each alternative and get theoverall value of the
alternatives, then rank the alternatives and select the
most desirable one () according to the scorefunction
and accuracy function of theoveral valueof thealter-
natives. The remainder of thispaper is set out asfol-
lows. Inthenext section, weintroduce somebasic con-
ceptsrelated tointuitionistic fuzzy sets. In Section 3we
introducethe problemsto evaluatethephysical quality
of adolescentswithintuitionisticfuzzy information. Then,
weutilizetheintuitionistic fuzzy Eingenweghted aver-
age (IFEWA) operator to aggregate theintuitionistic
fuzzy information corresponding to each dternativefor
evaluating the physical quality of adolescentsand get
theoverdl vdueof thedternatives, thenrank thedter-
nativesand sel ect themost desirableone(s) according
to the scorefunction and accuracy function of theover-
al vaueof thedternatives. In Section 4, anillustrative
exampleispointed out. In Section 5 we concludethe
paper and give someremarks.

PRELIMINARIES

Based on the intuitionistic fuzzy setd™1%, Xu
& Yager™ and X u*? gave someintuitionisticfuzzy ag-
gregation operatorsaslisted bel ow:

For a collection of

g, =(,uj,vj)(j =1,2,---,n), then

Q) Theintuitionisticfuzzy weighted averaging
(IFWA) operator(*?:

IFVs

n

IFWA,, (&, .4,)= J_ezal(wjaj ) :[1_1—[(1_#] ) HV‘] O

j=L

where o = (@, ,,-,m,)" betheweight vector of

&(j=12--n),ad ®, >0, 2@ =1
j=1

2 Theintuitionistic fuzzy ordered weighted aver-

aging (IFOWA) operator*?:
0w, (8,8,8) - bwa, ) (1T [T | @

where (o(1),0(2),+-,0(n)) is apermutation of
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(3,2--,n), such that &,,,2d,, for all

j=2--,nand W=(Wsz:°’°.Wn)T istheaggrega-

tion-associated vector suchthat w, €[0,1], ij =1,

Inthefollowing, we shall introducethe Einstein
operaionsonintuitionistic fuzzy setsand andlyzesome
desirable properties of these operations. Motivated by
Einstein operations, let thet-norm T and t-conorm S
be Einstein product T” and Einstein sum S” respec-
tively, then the generalised intersection and unionon
two IFSsA and B become the Einstein product (de-
noted by & ®, &,) and Einstein sum (denoted by
4 ®, 4&,)ontwolVIFSs & and &,, respectively, as

follows 4,
_ MK, V,+V,
4®. 8= (1+ - )0 1) "1+ VIVZJ ®

| mtn ViV,
40,8 = (14. JTx7A "1+ 1-v,)1- Vz)J @

_[Q+p) -(Q-pm) 2 _
s i 1

i _ 24} (a+ vl)'1 —(l—vl)'1
(&) ((2—111)‘”4 ‘L) rvy )0 ©
Definition 4.9 Let & =(x;,v,)(j =12--,n)
beacollection of intuitionistic fuzzy velues, and let
IFEWA: Q" > Q, if

IFEWA, (8, &, )
=?S_:(a’lél)
1;1[(1"'/‘1 )" "'1;1[(1‘”1 )" 1;1[(2“’1 )" "'1;1["|0'

where o = (@, @,,-+,@,)" betheweight vector of

8 (i=12-n), and @ >0, 2,9 =1, then
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IFEWA iscalled theintuitioniticfuzzy Einsteinwei ghted
averaging (IFEWA) operétor.

It can be easily proved that the IFEWA operator

hasthefollowing properties™.
Theorem 1. (Idempotency) If all

& (j=12,--,n)aeequd,i.e & =afordl j,then

IFEWA,, (&,,8,,-+,8,) =4 ®
Theorem 2. (Boundedness) Let

&;(j=12,---,n) beacollectionof IFVN, and let

a =n'='naj' a =m;'=|x.‘:'1j

Then

& <IFEWA,(4,4,,--,&,)<&" ©
Theorem 3. (Monotonicity) Let

& (j=12---,n) and & (j=1,2,-,n)be two set

of IFVNs,if & <& ,foral j,then

IFEWA,, (&,,8,, --,4,) <IFEWA  (&,4&,,---,&) (10)
RESEARCH ONTHE EVALUATIONOFTHE
PHYSI CAL QUALITY OFADOLESCENTS

WITH INTUITIONISTICFUZZY INFORMA-
TION

Thefollowing assumptionsor notationsareused to
represent theproblemsfor eva uating thephysica quality
of adolescentswithintuitionisticfuzzy information. Let
T={S.S,,S,} beadiscreteset of dtematives. Let
G={G,G,,-,G,} beaset of atributes. Theinfor-
mati on about attributeweightsis completely known.
Let o =(ay,®,, -+, »,) be the weight vector of at-
tributes, wherew; 20, j=1,2,..-,n. Suppose that
R=(f) _=(4m), istheintitionisicfuzzy dedsion
matrix, where ; indicatesthedegreethat thedterna-
tive A stisfiestheattribute G; givenby thedecision
maker, v; indicates the degree that the aternative
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A doesn’t satisfy theattribute G; given by the deci-
sonmaker D, u; <[0,1], v; <[0.1], g +v; <1,

i=12--,m, j=12,---,n, k=12, t.
Inthefollowing, we apply the|FEWA opera-
tor toMADM for for eva uating thephysica quality of
adolescentswithintuitionistic fuzzy information.
Step 1. Utilizethedecisoninformationgivenin

matrix R, and the IFEWA operator
ri:(/ui’Vi):lFEWAw(ﬁl’ﬁz"”’rin)' i=12,--,m. (1)
to derive the overall preference values

F(i=12---,m)of the alternative §,where

o= (@, 0, 0,) istheweighting vector of theat-

tributes.
Step 2. the

S(f;) (i=12--,m) of theoveral intuitionisticfuzzy pref-

Calculate scores

erencevalues f, (i =1,2,---,m) torank al theaterna-

tives § (i =1,2,---,m) andthento select thebest one
(9).

Step 3. Rank all the alternatives
S (i =1,2,---,m) and select the best one (s) in accor-
dancewith S(F;) andH (f) (i=12,---,m).
Step 4. End.
NUMERICAL EXAMPLE

Thissection presentsanumerical exampleto
evauate the physical quality of adolescents with
intuitionistic fuzzy informationtoillustratethemethod
proposed in this paper. There are five adolescents

A (i=1,2,3,4,5)forfour aitributesG, (j =1,2,3 4).
Thefour attributesincludeendurance (G, ) , movement
speed (G, ), sports power (G,) and flexibility and
sensitivity of themovement (G, ) , respectively. The

physical qudity of fiveadolescents A (i =1,2,---,5)are
tobeevauaed usingtheintuitionigticfuzzy information
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by the decision maker under theabovefour attributes,
asligedinthefollowing matrix.

G, G, G, G,
A[(0.6,04) (050.3) (0.80.1) (050.2)]

A,|(0503) (0.7,03) (050.2) (0.6,0.2)
A=A (0505) (06,03) (080.2) (0.30.3)
A,|(0.7,0.2) (0.6,04) (050.3) (0.6,0.2)
A;|(05,04) (0503) (0.4,04) (0.80.2)

Then, we utilize the approach developed to
evaluatethephysica quality of adolescentsin order to
learn the physical quality of adolescents.

Step 1. Utilizethe IFEWA operator, weobtain

theoverdl preferencevaues f; of thephysical quaity
of adolescents A (i =1,2,3,4,5).

f, =(0.56,0.37),F, = (0.46,0.32),, = (0.59,0.35)
f, =(0.67,0.38),f; =(0.48,0.21)

Step 2. Calculate the
scores S(f ) (i =1,2,3,4,5)of theoverall intuitionistic
fuzzy vdues
f (i=1,234,5)

S(f)=0.19,S(f,)=0.14,5(f,) = 0.24
S(f,)=0.29,S(f;)=0.27
Step 3. Rank all thephysica qudity of adoles-

cents in accordance A (i =1,2,3,4,5) with the
sooresS(f7) (i =1,2,3,4,5) of theoveral intuitionistic
fuzzy valuesf, (i =1,2,3/4,5):
A = A > A > A > A, andthusthemost desirable

physical quality of adolescentsis A,
CONCLUSION
Severd years’ monitoring showed acond stent

drop of adolescents’ physical activity in China, which
bringswidespread socid concern. If wedon’t do any-
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thing about it, therewill not enough talentsand armsin
thefuture, whichinevitably affect Chinese’sboom and
strong. Especially recent ten years, after some policy
forintervention, but it didn’t work very obvioudy. There-
fore, studying thefactorsand putting forward the cor-
responding countermeasures haveimportant theoreti-
cal and practicd significance.. Inthispaper, weutilize
the intuitionistic fuzzy Einstein weighted average
(IFEWA) operator for evaluating the physical qudity of
adol escentsto aggregate theintuitionistic fuzzy infor-
mation corresponding to each alternative and get the
overal vaueof thedternatives, thenrank theaterna
tivesand sdlect themost desirable one(s) according to
the scorefunction and accuracy function of theoveral
vaueof thedternaives. Findly, anillustrativeexample
isgiven.
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