Application of fuzzy mathematics to study brain jam’
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Abstract: In this paper, for 200 persons suffering from brain jam, it is statisticsed
that such forteen biochemistry indexes, as CH etc. Using pattern recognition, it is
analysed that relation, between these indexes and brain jam, and then main index is
pointed out causing the brain jam initial practice have showed, the conciusion obtained
in this paper has important significance for prevénting and diaghosing the brain jam.
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Brain jam is the one of main disease harming human body, and the incidence of this
disease is higher. It has undoubtedly important significance for preventing and
diagnosing the disease that to make clear the mechanism of the disease and, especially

the relation between it and some biochemistry indexes. Ingeneral, deviation  of

-
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Biochemistry indexes such as CH(cholesterol),TG(tt’iacyl$lycer01),SUG(b100d
glucose), C-HDL( High densifcy lipo protem), C-LDI( low den{sity lipo protein),

C-VLDL(very low .density lipo protein), hematocrit, whole blooﬂ mducﬁon viscosity,
erythrocyte electrophoresis time, erythrocyte sedimentation rate, Whole blood specific
viscosity, plasma specific viscosity, fibrinogen and K value of ESR equation etc is the
factors causing brain jam. But the reality of which deviatioﬁ gof indexes are main
factors is seldom discussed at present. In fact ,people realize that brain jam is caused by

the deviation of these indexes,But notody knows what quantitative relationship.exist

among the deviations of these indexes and which indexes are the key factors.Since we
have much fuzzy information from these data it is very difficult to make the facts very
clear However,if we regard the factor of brain jam and medical Qiagnose system as one
fuzzy system,we then are in position to make medical decision for the brain jﬁn.Bawd
on above acknowledgement, in this paper data from diagnose of brain jam will be

analysed through fuzzy pattemn recognition. |
1.Anylisis of quantity original data

The normal figure of each biochemistry index is deffferent , then the original data
of patient can't not be calculated to deviation so we have to qurantive these data
mathematically given formula y=f(x) to correspondence inLiexes,from original data

X of each index through y=f(x) the Y we get is the deviation of the index.



The following is each index’s normal value and  vary formula.

Name Normal Vary formula
value
B ( 1
1 CH 3.1,5.7] v= ;;(x—S.’T) x> 5.;
0 x <5.
1
2 TG [0.56,1.7] Y=11—j(x—1-7) x>1.7
0 x<1.7
, (1
3 SUG [3.9,5.6] Y=1-§g<x—5 6) x>5.6
0 x<5.6
1 ;
4 C-HDL [0.78,1.53 Y=1'(')T7‘8(0.78—x) x <0.78
0 x>0.78
. 1 1
5 C-LDI [1.593.8] Y=13—_§7(x-3-87) x>3.87
0 x<3.87
. 1 t
6 C-VDL [0.11,03] | Y= 03¢ 7033 x><(>)-zz
x<0.
The accumulation of (1 |
7 red cell praessure = 28__5‘(3‘ -485) x> :8.5
x <48.5
Viscosity of whole
8 blood retum to the 1 N
Original condition or y=13%~ ) x>
shape 0 x<8
The time of red cell T j
9 electrophoresis Y= ﬁ(x—lﬁ) x>17
’ 0  x<£17
2 ;
10 | Erythrocyte sed Y= 1_2_5 (xo— 20) x> ii))
‘ x <
The viscosity of v L(x- 4‘_5) > 45
" proportion of B 0 x<4.5

blood




The viscosity of T | .
12 | proportion of plasma | [1.45,1.7] Y= k S (-1 7y x>17
0 x<1.7
13 ongmal [2’4] Y={4 (x-4) x >
x< 4
K value of ESR 7 :
14 | equation [30,70] Y={70 (x-70) x>70
0  x270

For this paper ,all above mentioned indexes of 200 patients suﬁemg acute brain
jam were statisticsed. (the diagnosis has been made of their d1sea§es,and the bloods of
each patient is taked in 48 hours.) |

Through the formula we get each patient’s deviation , then dvﬁde the patients into 6
groups according to the Range of their ages Finally we calculate the average

deviation of each patient in every group as following table.

1- 50 | 51-55 56-60 61-65 66-70 70years
years years years years years over
1 |0. 0196 |0. 0266 |0.0789 0.0851 0.0123 0.0000
2 10.0664 | 0.0681 0.1406 0.1179 0.0254 0.4786
3 10 0 - 10.0453 0.0179 0.2976 0.0383
4 ]0.0117 |0.1044 0.0390 0.0604 0.0470 0.0201
5 10.0323 |0.0517 0.1198 0.1181 0.0413 0.0203
6 |0.0728 |0.0433 0.3478 0.1297 0.0403 0.4977
7 10 0.0310 0.0033 0 0.0320 0
8 102866 |0.2027 0.6656 0.0903 0.2236 0.0627
9 10.0024 |0.0060 0.0037 0.0017 0.0110 0
10 | 0.6700 | 0.5071 0.3577 0.3429 0.2944 0.3643
11 |0.6661 |0.1773 0.1588 0.0954 0.2759 0.0800
12 | 0.0834 |0.1281 0.0818 0.0746 0.0803 0.1991
13 | 03150 | 0.0650 0.3135 0.0036 0.0904 0.2957
14 10.9960 |0.7553 0.9693 0.5136 0.3694 0.6601
In order to make clear the relationship between each index and brain jam and to find
the main biochemistry indexes causing brain jam the above| data will be discussed




using method of fuzzy pattern recognition.

2. Fuzzy pattern recognition

Put X={1-50years, 51-55years, 56-60years, 61-65years., f6—70years,' T0years
over }={X;,X,X3,X4:Xs:X } and regard 1-14 line above list rtive as fuzzy set on
universe of discourse which are denoted as ADA® ., A To regard the

maximum of each arrange in the list  fuzzy set universe of discourse X.

Let A={0.996,0.7553, 0.9693,0.5136,0.3691,0.6601}. According Haiming

distance formula d(A"'),A)=i| AD(x,)- A(x,)| we have
k=1

d(AD,A)=0.6735, d(A® Ay=0.5611, d(A®,A)=0.6441,
d(A®,A)=0.6635, d(A®,A)=0.6467, | d(A®,A)0.5219,
d(AP,AY=0.699, d(A® A)=0.555d(A®,A)=0.7066, d(A®,A)=0.7066

" d(A™,A)=0.2879, dAM,A)=0.5517, dA(?,A)0.6027,
d(A®,A)=0.5300, d(A™,A)=0. ‘

Acoording formula  we get approachability of 4“ and A:
(AM,A)¥=0.3265, (AP ,A)=0.4389 (A(3),A)=0.3S59, (A®,A)=0.3365
(A®,A)0.3533, (A®,A)=04781, (AD,A)=0.3005, (A®,A)=0.4446,
(AP A)=02934(AT,A0.7122, A,A)-04483, (ATA)03973,
(A", A)=0.4700, (A" A)1.

According  big or small of approachabjlity itis arranged to order as follows:



(A% AY1>(A1 A)=0.7122>(A0,A04781>(A™, AY-04T00-(A™, Ay=0.4483
>(A<8>,A)=0.4446>(A<2?,A)=0.4389>(A<12>,A)=0.3973>(A<3>,A)=0.3559>(A<5>,A)=0.353
35(A®,A)=0.3365>(AD,A)=0.3265>(A7, Ay=0.3005>(A”,A)=0.2934.

3.Discussion

Through above result,the above 14 biochemistry indexe’s position. According to
causing brain jam are  k value of ESR equation , erythrocyte sedimentation rate ,
C-VLDL, fibrinogen, whole blood specific viscasity, whole blood reduction
viscosity, triacylglycerd, plasma specific viscosity, SUG,CLDI, CHDL, cholesterol,
hematocrit,erythrocyte electrphoresis time.As we see from the sequence and the value
size, k value is not only top one , but also obviously most important than other
indexes. Therefore, k value should be regarded as key indexes daring preventing and
diagonsising brain jam.In addition, ergthrocyte sedimentation rate is in the second
position, and the value gap is big to the consequent indexes.C-VI;liDL,ﬁbrinogen whole
blood soecific viscosity. plasma specific viscosilty, whole bload reduction viscosity,
SUG,C-LDLC-HDL and CH’S  value’s difference is small. er?ﬂuocytc are the last 2
positions, their clinicul signiﬁéance are small relatively.

The sequence for bloodfat and carrierfat egg white is  C-VLDL,TG, C-LDI,
C-HDL,,CH,which is reasonable C-VLDL going  up causes & :erosclerosis,which isa
dangerous factor causing brain jam . Highfat egg white blood disease of brain jam go

up a higher as straight model, thus TG often go up. In designing computer instrument



forecasting apoplexy C-VLDL must be considered . we know that CH, C-HDL,

specially C-HDL go up a high and rate of suffering from coronary heart disease and
serious degrees appear negative relativity. C-HDL  is the protective element. But the
analysed results show that the reld,ted degree is small relatively of them and brain jam

preventing.
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