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W4 =
{a0 + a1e+ a2f + a3g, ai ∈ R, i = 0, 1, 2, 3} {1, e, f, g}
e2 = f2 = g2 = 1, ef = fe = g, eg = ge = f, fg = gf = e.

α α = r1i1+ r2i2+ r3i3+ r4i4,
ik W4, rk ∈ R k = 1, 2, 3, 4.

W4 � α � β ⇐⇒ β−α ∈W+
4 = {x1i1 + x2i2 + x3i3

+x4i4| xk ≥ 0, k = 1, 2, 3, 4} . α � β α �= β, α ≺ β. Ax,
W4 x ∈W4

W4 α = r1i1 + r2i2 + r3i3 + r4i4
|α|
W4
= |r1i1 + r2i2 + r3i3 + r4i4|W4

= |r1| i1 + |r2| i2 + |r3| i3 + |r4| i4 ∈W+
4 , |r1|

|r2| |r3| |r4|
(Ω ,Σ ) PW4 : Σ → W4 W4

σ Σ
PW4 (A) � 0, ∀A ∈ Σ; PW4 (Ω) = ζ, ζ = 1, i1, i2, i3, i4;

{An, n ≥ 1} ⊂ Σ PW4 (
⋃∞

n=1An) =∑∞
n=1 PW4 (An).

(Ω ,Σ , PW4) W4

W4 PW4 (A) = P1 (A) i1+P2 (A) i2+
P3 (A) i3 + P4 (A) i4, P1 (A) , P2 (A) , P3 (A) , P4 (A)

σ BW4 W4

(Ω ,Σ , PW4) W4 XW4 (ω) : Ω →W4

X−1
W4
(A) ∈ Σ A W4 W4

W4 XW4 (ω) XW4 (ω) =
X1 (ω) i1 + X2 (ω) i2 + X3 (ω) i3 + X4 (ω) i4 X1 (ω) , X2 (ω) , X3 (ω) , X4 (ω) R

Ω

W4 XW4 (ω) (Ω ,Σ ) W4

{ω ∈ Ω |XW4 (ω) ≺ x or XW4 (ω) ∈ Ax} ∈ Σ x ∈W4

, 3} {1, eee f, ff, f, f, f, ggggggggg}}
ge = f, fgfgfffgfgfg ==== gfggg == eeee.

α α = rrrrrr11111iii1+ r2i2
4, rk ∈∈ RRRRRRRRR kk = 1111, 222222222,,,,, 3, 44444..

� α ����� ββββ ⇐⇒⇐⇐⇐⇐⇐ β−α
3, 4} . α ����� βββββββββ α �=�� β, α ≺ β.

W4 x ∈
W4

W4
= |r1i11111 +++++ r2i2 + r3i3 + rrrrrrrr444444444iiii44|||W4

= |||||rrrrrrrrr111||| i1 + |r
|

(((((ΩΩ ,Σ )

PPPPPWWWWWPPPPP 4 (((((((AAAAA)))) ���� 0, ∀AAAAAAAAA ∈∈∈∈∈∈∈∈∈ Σ; P
{{{{AAAAAn, n ≥ 11111} ⊂} ⊂⊂⊂} ⊂⊂} ⊂} Σ∑∞

n=1=1=1=1=1 PPPWWWWWPP 4 (((((An).

(((((ΩΩΩ ,Σ , PWPP 4) W

W4

PPPP3PP (((((AAAAA) i3 + P4PP (AAAAA))))) i4, P1PP (A

(Ω ,Σ
XXXXX−1
W

XX
4
(A) ∈∈∈∈ ΣΣΣΣΣΣ
W4

XXXXX1111 (((ω) i1 + X2 (
Ω



XW4(ω) W4 (Ω ,Σ , PW4) ∀x ∈W4

{ω ∈ Ω |XW4(ω) � x} ∈ Σ ; {ω ∈ Ω |XW4(ω) � x XW4(ω) ∈ Ax} ∈
Σ {ω ∈ Ω |XW4(ω) � x XW4(ω) ∈ Ax} ∈ Σ ; {ω ∈ Ω |XW4(ω) ≺ x} ∈ Σ .

H = {a0 + a1i+ a2j + a3k, ai ∈ R, i = 0, 1, 2, 3} ,
i2 = j2 = k2 = −1, ij = −ji = k, jk = −kj = i, ki = −ik = j.

M σ X ω
(X,M) M

{An, n ∈ N} ⊂M An ∩Am = ∅ n �= m ω (
⋃∞

n=1An)=
∑∞

n=1 ω (An) .

var [ω] (A) := sup
∑∞

n=1 |ω (An)| M
A ω

|ω (A)| ≤ var [ω] (A) .
var [ω] ω (X,M)

(X,M).

ω (X,M), var [ω] (X)<∞.

μ ω
(X,M) . ω μ μ (A) = 0 ω (A) = 0

A ∈M. ω � μ

ω (X,M)
F ∈M ω(A) = ω (A ∩ F ) A ∈M ω F

ω(A) = 0 A ∩ F = 0.

ω1, ω2 M F,G
ω1 F ω2 G ω1 ω2

ω1⊥ω2

λ σ (X,M) ω
(X,M) ωa

ωs ω = ωa+ωs, ωa � λ, ωs⊥λ. ωa, ωs ω
λ, ωa ωs

μ σ
(X,M), ω (X,M) ωa

ω μ. h (x)
X A ∈ M ωa(A) =

∫
A h(x) dμ, h(x)

μ

∈ Ax

∈ R, i ===== 00,,,, 11111, 2, 3}

ωωωωω

⋃∞
n=1An)=

∑∑∑∑∑∑∑∑∑∞∞∞∞∞∞∞∞∞
nnnnnnnnn=1 ω (An) .

An)| M
ωωωω

ωωω (X,M)

((((((((X,XXXXXXX MMMMM))),,,, vaaaaar [rrr [r [r ω] (X)<

ω
μμμμ μμμμμμμμμ (AAAAAAAAA) = 0

ω (X,M)
ω (A ∩ FFFFFFFF ))))))))) A ∈∈∈∈∈∈∈M ω

ω(A) = 000000 AAAAAAAA ∩ FFFFF = 0= 0000.

M
F ω2 G

ω1⊥ω222

λ σσσσσσσ
(X,M)

ω = ωωωωωaaa++ωωωωωs, ωa � λ, ωs⊥λ. ωa, ω
ωωωωωaaa

μ
X,M), ωωωωω (

ωωωωω μ.
XXXXX AAAAA ∈∈∈∈∈ M ωa(
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