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Complex Number Notation for the Truth Value in Logic
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In this paper, we will investigate how to introduce the complex number notation for the
truth value in logic. The truth value in a logic is used to interpret whether a given
proposition is valid or not. The proposition are notated by formulas, which are constructed
from the set of atomic propo-sitional variables V AR by the standard truth functional
connectives: 7(negation), /A (conjunction), V (disjunction) and — (material implication). So, to
interpret a formula, we need at first to define a truth assignment function v : VAR — {0, 1}.
Here {0, 1} is a set of truth values in 2-valued logic. As the valid formulas in 2-valued logic,
law of excluded middle, law of noncontradiction, law of double negation, De Morgan's laws
and Lewis principles are well-known. On the other hand, there exists a situation in which
2-valued logic, i.e. law of excluded middle AV—A was not valid. To interpret such a
situation, there are proposed several kinds of non-standard logics, intuitionistic logic, De
Morgan logic and L- ukasiewicz 3-valued logic, for instance. The validity of formulas in non-
standard logics, are defined on the order relation among the truth value set of many
numerical elements. Therefore, in order to exploit the strong analytical property of complex
number domain, we will propose the complex number notation, precisely v(B) = v(4)e'’ as
the interpretation of a pair sentence (4, B), instead of using natural number or real number

as the truth value notation in logic.
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(a) n=2k({E%) (b) n=2k+1(77%k)
X5 :n i OEFRBHEES

5 N7 XD R
HHEOEE R, EEEMVHETRM 0= 0 TRESINEIMEL X7 X (4, B) "%
T AIIBTHL " OFRE LT, i 0 R OBEFEICH I B TLILTEHEASNS, AL,
vp((A,B))= 1= v,(B) = vp(A4)e'"= alcos 6+ i sin )

TEFHRT S0 ZIZTh vp(A) I3HEAG= 0 TOMNEZI Y B TTH Y. 2 fEmPLOMERI 2 e
Tho MAIMZBE LT, (A, A)DET AIZATHE " 2ELDLE, 0.(4)=0v(4) e = vp(A4)
X 1=0vp(A) &Y, TYVAMT VADFE—HEPHRY 7D, 720 (4, ~A) BET “A 1E AT
HBH LT, vp(0A) = vp(A)e™ = vp(A) X (= 1) == 0,(A) &%, Wl 0=0L 0 =n
D EIEFREED LT b0 4 IRD 3DDNXT LEPET %o

(1) “AWZB TR R7XIF (4, °B) THET

(2) “BiZ CTHW" : R7XIZ (B, ~C) T

(3) “CIZATHD " : 7L (C,A) TET

SO (1) X0 0,(0B) =0v,(A4)e", (2) X1 0,(0C)=0v,(B)e”* BI (3) X1 v.(A4)
= 0,(O)e " %1H2, TNED, v,(7B) = v,(A)e" = v,(C) " B2, M), vp(—C) =
1p(0) "= 1,(C) = v,("C)e ™ & (2) ERAT B L, 0,(7B) = v,(~0) """ ™ = p,(B)
ei(61+02+63—n>: Up(B)é" —> UP(B> — vP(B)ei<01+62+63—2n): UP(B>ei0 %f«%%o -, 01 +92
+0,=2n%i729, 0=2ann=0,1- )WL Te'=1,%0, v(4) 3EMW 2xn) TH
— D2+,

N7 XORPERIE, KBt 2 O ZBICHE ) EIELIRTED S [1],
(E1) (A,B)—(B,A)
(E2) (A,B)A(B,C)—(4,C)
(C1) (A, B)—(—A, =B)

(C2) (A,BIN(C,D)—((ANC),(BAD))
(C3) (A, BIN(C,D)—((AV O),(BV D))
(C4) (A, B)IN(C,D)—((A—C),(B— D))
(P1) (A,B)—(A—B)
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(Mp) M%B

ZZTC W—HE2EITRTL A A Z28MT 5 &, (E1),(E2) L3273 (A, B) (Z[FAMH
BtRA =Bl b, 720 (C1) - (C4) XATBEBRERL, X7 IV TERET A
EEEEFLTWA,

6 GHROEH

TR, HEIMEES P EERTERLT LI L 2RAT. 2MHAFIDAL O IR B
Tid, BEBOMIZ 1 D F-R3BEROE=DHAFHFODOT, ZNO 2 HAEDHFE/RE GO TE
DE)IHERS 2 0HE L 72 %0 NHRBROMEDENCL D, WA A LD §E &
b BEEROBBESZEAT LI LICEY ., PR OME 2 BRI O A O/ S ICE X i
2B ENUREE ) BRBOET) RN EZ ST 2 2 L Tl oREEZ TR 2 L Hi
FiCT& %, 720 XRTLORHMREERBOEIHEEGORENE (Eath) 2RI I E35%D
METH D,

2% 3k
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