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In thi s paper we co ns ider the pe r turve d 2- o r 3 - di mens io na 1 Yang- Mi l ls equa ti on. T hes e equa ti o ns ar e 

no nl inea r and s i mil a r ity inva r ia nt . By use o f t hes e pr o per ty we i nve s tiga te the Ko wa l evs ki ' s ex ponent a nd 
i ntegr a bil i ty o f per tur ved Ya ng- Mil l s equat io ns .

1 .  I nt roducti on

In t his a rt icle , ino rder t o l oo k fo r t he int egr a ble dynamic al sys tem we cons ide r the 
pert urved Ya ng - Mil ls equat io ns.

In t his ar t icle, we ca ll the e quat i on (2. 1 ) per tur ved 2 - dimensi on Yang- Mills equat io n. 
T his s yst em is derived fro m t he pert ur ved Ha milt o nian

H ,( q , , q 2, p , , p 2 ; e ) = -j - (p i + pi ) + e ( qt + ? i ) + (M , ( 1 . 1 )

where unpe rt ur ved Ha mi lt oni an which gives t he 2 - dimensi ona l Yang - Mil ls equa t io n is

n ( q , , q 2, p , , p 2) = j (p f + pi ) + ( q?qi ) .

Our H amilt o nia n s yst em de rived fr om ( 1 . 1 ) is simil ar it y inva ri ant syst em . An int e- 
gra ble simil ar it y inva ria nt s yst em der ived fro m a H amilt onia n o f t ype of (1 . 2)

Ho( q , q .2, p , , p2) = j -(p f + pi ) +  V ( q , , q 2) ( 1 . 2)

mus t be a lgebr a ica lly int egr able ( see [ 1 ] ) . We ca ll t ha t t he si mi lar it y inva ri a nt sys te m i s 
a lgebr a ica lly int egr able when i t has s uffici ent ly many a lgebra ic int egr a ls . Yo shida [ 1 ] ha s 
pr o ved t hat t he simil ar it y i nva ri ant s yst em is algebra ic al ly int egra ble then it ' s 
Ko wa levsk i' s expo nent (KE ) must be ra t io nal . In o ther wo rds , i f a simil ar it y inva r ia nt 
syst em de rived fr om H a milt onia n ( 1 . 2) has irr a ti ona l KE then it is no t a lgebra ica lly 
int egr able a nd furt hermo re not integr able .

By ca lcula t io n we ca n sho w t hat unper t ur ved 2- dimens io nal and 3- dime ns io nal Yang - 
Mills equa t io ns have no nr ea 1 KEs . T hese KEs sha ll be sho wn la t er . T hus t hey ar e not 
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Proof Omitted.口

Djscussjon In this article we considered the existence of rational KE and integrability 
of perturved Yang-Mills equations which are similarity invariant.

The first result is that2-dimensionalperturved Yang-Mills equations are integrable for 
e=1/2,1/6. And it is interesting that the2-dimensional unperturved Yang-Mills equation 
must not be integrable while some 2-dimensional perturved Yang-Mills equations are 
integrable.

The nonintegrability of 2-dimensional unperturved Yang-Mills equation is proved by 
the fact that it has nonreal KEs C= {-1,4,(3±?/::7)/2}.

The second result is as following. Every classes of KEsofthe3-dimensional perturved 

Yang-Mills equation have only elements of integers for e=1/2,and they have elements of 
irrational numbers for e=1/7. And it may be integrable in the first case,and it must not 
be integrable in the second case (see [1],[2],[4]). But the above indeteminate equation 
is not solved completely. The author has obtained 30 solutions of that indeterminate 
equation. Among these solutions,only (xo,yo)= (3,3) gives classes of KEs with only 
rational nunmbers (integers).

The unperturved3-dimensioal Yang-Mi11s equation has nontribia120-classes of KEs. 
And thay are classified into2clases

D,={-1,4,(3±z?/7)/2,(3±?/i 7)/2},D2={-1,4,1,1,2,2}.

Thus unperturved 3-dimensional Yang-Mills equation is not integrable (see [3],[5]).
It is interesting that the perturved Yang-Mills equation (3.1)has KEsof only integers 

for parameter e=1/2 while 3-dimensional unperturved Yang-Mills equation must has 
jrrational KEs. And it should be remarked that (3.1)may be integrable for e=1/2.

At the end,the author notice that we used Mathematica to solve simultaneous algebraic 
equations of heigher degree and the eigen equation of large Kowalevski's matrix.
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