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�¡ ®¡ñàâë¢ îé¨å AW∗- «£¥¡à å AW- «£¥¡à

�. �. �à§¨ªã«®¢

�  ï  ãç ï à ¡®â  ¯®á¢ïé¥  ¯®áâà®¥¨î ®¡¥àâë¢ îé¥© AW∗- «£¥¡àë
¯à®¨§¢®«ì®©AJW- «£¥¡àë ¨ ¨áá«¥¤®¢ ¨î á¢ï§¨ ¬¥¦¤ã â¨¯ ¬¨ AJW- «£¥¡àë

¨ ¥ñ ®¡¥àâë¢ îé¥© AW∗- «£¥¡àë. AJW- «£¥¡àë ¡ë«¨ ¢¢¥¤¥ë ¢ à ¬ª å ª« á-

á  ©®à¤ ®¢ëå ®¯¥à â®àëå  «£¥¡à �®¯¯¨£®¬ ¢ 1965 £®¤ã. �¤® ¨§ ®¯à¥¤¥«¥-

¨© AJW- «£¥¡àë á«¥¤ãîé¥¥: JB- «£¥¡à  A  §ë¢ ¥âáï AJW- «£¥¡à®©, ¥á«¨

¤«ï ¯à®¨§¢®«ì®£® S ⊆ A+ áãé¥áâ¢ã¥â ¯à®¥ªâ®à e ¢ A â ª®©, çâ® S⊥ = {a ∈
A : Uax = 0, x ∈ S} = Ue(A). �ï¤ ¢®¯à®á®¢ â¥®à¨¨ AJW- «£¥¡à à¥è¥ë, ¢

ç áâ®áâ¨, ¯®áâà®¥  ª« áá¨ä¨ª æ¨ï AJW- «£¥¡à. � á¢ï§¨ á íâ¨¬, ¨ ¥ â®«ì-

ª®, à áá¬ âà¨¢ ¥¬ë¥ ¢ ¤ ®© à ¡®â¥ ¢®¯à®áë  ªâã «ìë. �¤¨ ¨§ ®á®¢ëå

à¥§ã«ìâ â®¢ ¤ ®© à ¡®âë ï¢«ï¥âáï

�¥®à¥¬ . �¡¥àâë¢ îé ï C∗- «£¥¡à  C∗(A) ®¡à â¨¬®© AJW- «£¥¡àë A,
â. ¥. C∗- «£¥¡à  C ∗ (A), ¯®à®¦¤¥ ï ®¡à â¨¬®© AJW- «£¥¡à®© A, ï¢«ï¥âáï
AW∗- «£¥¡à®©.

�â®¡ë ¤®ª § âì íâ®â ä ªâ à áá¬®âà¥ ¯à®¥ªâ®à p ∈ C ∗ (A). �ãé¥áâ¢ã-

îâ x, y ∈ R ∗ (A), R ∗ (A) | ¯®à®¦¤¥ ï A, ¢¥é¥áâ¢¥ ï C∗- «£¥¡à , â -
ª¨¥, çâ® p = x + iy. �®ª § ®, çâ® C∗(x, y) = C∗(x) + iC∗(x), R∗(x, y)sa =

C∗(x)sa + iC∗(x)−y
sa , £¤¥ R ∗ (x, y) | ¯®à®¦¤¥ ï í«¥¬¥â ¬¨ x, y ¢¥é¥áâ¢¥-

 ï C∗- «£¥¡à , C∗(x) | ¯®à®¦¤¥ ï í«e¬¥â®¬ x C∗- «£¥¡à , C∗(x)−y
sa =

{g(x) ∈ C∗(x)sa : yg(x) = −g(x)y}, ¨ í«¥¬¥âë ¬®¦¥áâ¢  C∗(x)−y
sa ¯®¯ à®

ª®¬¬ãâ¨àãîâ. �âáî¤  ¯®«ãç¥®, çâ®, ¥á«¨ a ∈ C ∗(A), a = x+iy, x, y ∈ R∗(A),
â® R∗(x, y)sa = C∗(x)sa + iC∗(x)−y

sa , ¨ í«¥¬¥âë ¬®¦¥áâ¢  C∗(x)−y
sa ¯®¯ à®

ª®¬¬ãâ¨àãîâ. �âáî¤  á«¥¤ã¥â, çâ® áãé¥áâ¢ãîâ «®ª «ì® ª®¬¯ ªâë¥ � ãá-

¤®àä®¢ë ¯à®áâà áâ¢  K1 ¨ K2 â ª¨¥, çâ® R∗(x, y)sa = C(K1)⊕C(K2, H2(R)).
�®á«¥¤¨© ä ªâ ¢ á¢®î ®ç¥à¥¤ì ¯®§¢®«¨«  ¬ ãáâ ®¢¨âì: ¤«ï ¢áïª®£® ¯à®¥ª-

â®à  p ∈ C∗(A), áãé¥áâ¢ãîâ ¯à®¥ªâ®àë e, f, q ∈ P (A) ¨ á¨¬¬¥âà¨ï s ∈ A â ª¨¥,

çâ® e · f = e · q = f · q = 0, s2 = e+f, e = Usf,   â ª¦¥ áãé¥áâ¢ãîâ í«¥¬¥âë x,
y1, y2, z ¢ A â ª¨¥, çâ® p = xe+ zf + i((y1+ iy2)es− (y1 − iy2)fs)+ q, ¡®«¥¥ â®£®
í«¥¬¥âë x, y1, y2, z, q ª®¬¬ãâ¨àãîâ ¯®¯ à® ¨ á í«¥¬¥â ¬¨ e, f, s. � ¤®

áª § âì, çâ® ¢® ¢á¥å ä®à¬ã« å ¡¥à¥âáï  áá®æ¨ â¨¢®¥ ã¬®¦¥¨¥. �á¯®«ì§ãï

íâ® ¬ë ãáâ ®¢¨«¨, çâ® ¢áïª®¥ ®àâ®£® «ì®¥ ¬®¦¥áâ¢® {pi} ⊂ C∗(A) ¯à®¥ª-
â®à®¢ ¨¬¥¥â áã¯à¥¬ã¬ ¢ C∗(A) ¨ ¤«ï ¢áïª®£® í«¥¬¥â  a ∈ C∗(A)sa áãé¥áâ¢ã¥â

¯à®¥ªâ®à | ®á¨â¥«ì r(a) íâ®£® í«¥¬¥â  ¢ C∗(A). �âáî¤  á«¥¤ã¥â, çâ® C∗(A)
¥áâì AW∗- «£¥¡à . � «¥¥, ¢¢®¤ïâáï ¯®ïâ¨ï æ¥âà®§ ç®£® ª¢ §¨á«¥¤  ¨ ª¢ -
§¨«¨¥©®£® äãªæ¨® «  ¢ á«ãç ¥ AW∗- ¨ AJW- «£¥¡à ¨ ¤®ª §ë¢ ¥âáï, çâ®
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AJW-  «£¥¡à  A ¬®¤ã«ïà  â®£¤  ¨ â®«ìª® â®£¤  ª®£¤  A ¨¬¥¥â æ¥âà®§ ç-

ë© â®çë© ª¢ §¨á«¥¤. �â®â ä ªâ ¨á¯®«ì§ã¥âáï ¢ ¤®ª § â¥«ìáâ¢¥ á«¥¤ãîé¥£®

à¥§ã«ìâ â :

�¥®à¥¬ . �¨¯ ¯à®¨§¢®«ì®© ®¡à â¨¬®© AJW- «£¥¡àë A á®¢¯ ¤ ¥â á â¨-

¯®¬ ¥ñ ®¡¥àâë¢ îé¥© AW∗- «£¥¡àë AW ∗(A).

�â®¡ë ¤®ª § âì íâ®â ä ªâ, ¢¢®¤ïâáï á«¥¤ãîé¨¥ ®¡ê¥ªâë: ¯ãáâì n | ¡¥á-

ª®¥ç®¥ ª à¤¨ «ì®¥ ç¨á«®, � | ¬®¦¥áâ¢® ¨¤¥ªá®¢ â ª®¥, çâ® |�| = n,
{eij} | á¥¬¥©áâ¢® ¬ âà¨çëå ¥¤¨¨æ â ª®¥, çâ® eij | ¬ âà¨æ , (i, j)-ï ª®¬-

¯®¥â  ª®â®à®© à ¢  1,   ®áâ «ìë¥ | ã«¨. �®á«¥ ¥ª®â®àëå ®ç¥¢¨¤ëå

ãá«®¢ëå ®¡®§®ç¥¨© ¢¢¥¤¥¬ á«¥¤ãîé¥¥.

C(X) ⊗ Hn(R) = {
∑

ij∈�
(x)eij : (∀ij)λij (x) ∈ C(X), λij(x) = λji(x),

(∃K ∈ R)(∀m ∈ N)(∀{ekl}m
kl=1 ⊂ {eij}‖λkl(x)ekl‖ < K},

£¤¥ X | íªáâà¥¬ «ìë© ¥á¢ï§ ë© ª®¬¯ ªâ. �®ª §ë¢ ¥âáï, çâ® C(X) ⊗
Hn(R) ï¢«ï¥âáï AJW- «£¥¡à®© â¨¯  In. �«£¥¡à ¨ç¥áª¨¥ ®¯¥à æ¨¨ ¢ C(X) ⊗
Hn(R) ¢¢®¤ïâáï ¥áâ¥áâ¢¥ë¬ ®¡à §®¬ ¯®â®ç¥ç®,  ¯à¨¬¥à, ¥á«¨ x =

∑
ij∈� λij(x)eij,

y =
∑

ij∈� λij(x)eij ¨ x, y ∈ C(X) ⊗ Hn(R), â® x · y = 1/2[
∑

ij∈�(λij(x)λij(x) +

λij(x)λij(x))]eij. � «¥¥, ¨¬¥¥¬, çâ® ¤«ï ¢áïª®© ®¡à â¨¬®© AJW- «£¥¡àë â¨¯ 

In A ¨¬¥¥â ¬¥áâ® ¨§®¬®àä¨§¬

A ∼= (C(X1)⊗ Hn(C))⊕ (C(X2)⊗ Hn(R))⊕ (C(X3)⊗ Hn(H)),

£¤¥ ∀j = 1, 2, 3 Xj | íªáâà¥¬ «ìë¥ ¥á¢ï§ ë¥ ª®¬¯ ªâë. � ¬¥â¨¬, çâ®

C ∗ (A) ∼= (C(X1) ⊗ Mn(C))⊕ (C(X2)⊗ Mn(C))⊕ (C(X3) ⊗ M2n(C)).

�âáî¤  ¢¨¤®, çâ® C∗(A) ï¢«ï¥âáï AW∗- «£¥¡à®©. � â ª¦¥, ¤«ï ¤®ª § â¥«ì-

áâ¢  ¢â®à®£® ®á®¢®£® à¥§ã«ìâ â  ¨á¯®«ì§ã¥âáï á«¥¤ãîé¨© ä ªâ: ¥á«¨ ¤«ï

JB- «£¥¡àë, ¥ª®â®à®¥ ¥ñ ¬®¦¥áâ¢® {ei} ®àâ®£® «ìëå ¬¨¨¬ «ìëå ¯à®-

¥ªâ®à®¢ ¨¬¥¥â â®çãî ¢¥àåîî £à ¨æã ¨ ¢áïª®¥ ®àâ®£® «ì®¥ ¬®¦¥áâ¢®

¯à®¥ªâ®à®¢ ¨¬¥¥â áã¯à¥¬ã¬ ¢ íâ®© JB- «£¥¡à¥, â® íâ  JB- «£¥¡à  ï¢«ï¥âáï

JW-ä ªâ®à®¬ â¨¯  In, £¤¥ n = |�|.
�¤¨¦ áª¨© £®áã¨¢¥àá¨â¥â
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