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w 'awy oeekn `l sxb G idi.vjl vin zerlvd 'qn = (AG)ij xnelk ,G ly zepky zvixhn AG:G ly zebx
d zvixhn xi
bp
DG =











dG (v1) 0
dG (v2)

. . .

0 dG (vn)









.zebx
d dipeqkl`ay zipeqkl` dvixhn ef xnelk:G ly o`iqltld z` xi
bp
LG = DG −AG ze`nbe
.G = K3 .1

DG =





2 0 0
0 2 0
0 0 2





AG =





0 1 1
1 0 1
1 1 0





LG =





2 −1 −1
−1 2 −1
−1 −1 2



 :ze`lel siqep .2
G =

1

2

3

DG =





3 0 0
0 2 0
0 0 4





AG =





1 1 1
1 0 1
1 1 2





LG =





2 −1 −1
−1 2 −1
−1 −1 2



 dxrd.(oze` xteq `l) ze`leln mlrzn o`iqltld.o`iqltld z` dpyn `l ze`lel ztqed \ zhnyd xnelk
2



ztqep dnbe
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.xg` welal qgiizn ui lke miwela zvixhn `id dvixhnd ik ,0 r"r mr miinvr mixehwe dl`er"r mr r"e mleke l"za u1, ..., uk mixehwed 'aw okl ai = 0 miiwzn i lkl f` ∑

aiu
i = 0 m`y xexa:okl 0

dim kerLG ≥ k .k ≥ dimkerLG ze`xdl xzep.u1, ..., uk i"r yxtp 0 r"r mr r"e lky ze`xdl witqn.zexiyw aikx lk lr reaw jxr lawn 0 r"r mr invr xehwe lky xnelk.LG ly 0 r"r mr r"e u idi.(zexiywd iaikx x`y lkl mi`xn dne
a) V 1 lr reaw uy d`xp.V 1 = {v1, .., vr} k"da gipp.u1 = u2 = ... = ur l"v.M = max {u1, ..., ur} idi.u1 = M k"da gipp:okl 0 r"r mr r"e u
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dG (v1)u1 −

n
∑

i=2

a1iui = 0:okl .j > r xear a1i = 0 okl zexiyw aikx v1, ..., vr epgpd :zxekfz
dG (v1)u1 −

r
∑

i=2

a1iui = 0

dG (v1)u1 =
∑
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.vnl vn−1 oia zerlvd zg` z` el mitiqen m` G ly yxet url jtdp G/e ly yxet ur lk.an−1, n · nG/el deey 'a beqn G ly miyxetd mivrd 'qn ,okl.xfr zprh l"yndxrd.e ly miwzerd lk zhnyd i"r G-n lawznd sxbd = G\ely ieaixl deey (e, x) ly ieaixd f` f` ,e y
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LG/e =

M:okl M wei
a `ed iy`x xepin okl ,e y
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w
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= (k − 1) Ik −AKn.Kn z` miyxety mivrd 'qn `ed n x
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