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Properties of Factorial Series and its Applications

Yoshihiko NIIMI,

Masahiko KAIFUKU

In this paper, we are devoted to develop the properties of Factorial series and its various
applications, such as the problem of the error of approximated series expansions, the numerical
solution of the transient phenomena in electrical communication networks, and the procedure
in finding of the solution of linear defferential equations, etc.. Factorial series are the rapidly
convergent series in ordinary analytic function, and therefore, it is very convenient in numerical
work since a convergent process, in contrast to the representation by an asymptotic series,
possesses unlimited accuracy. The study dealed in this paper will be practically become very
important in the control engineering and the system engineering in the future.
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T, »OROUEEZ D b L u() 2 (5.4) DEE
LT u DD nZAC k> T2L bNTTRIT 7 DN
g rvEl, #he, ul® L, RO n FKoied -
TRERI NI n RGO MV u®D E58T 5, Fi
ELT, 2N u®DERITwL. 2595,
(5. 5) yiérnmmﬁﬂx
iz (5.3) ofThh, »2 (5.3) OFTNTORZ
(5.5) oEfickbahs.
EM 7. kOO matrix W HEXVBSA5NT
WhETB
(. 6) »IY'=Ax)Y, ¢=>0,
e, A(x) i, fEREST holomorphic T %.
A, ODEHEME A, j=1, n ZTRTELBERET
5. ba REBOAELLT,

axx—arg(Ay—Aw), v, p=1,-,7n, vpu,
ELEDS. ZATHEEH vzl &, K ¥H-T,
w=w, IWHLT, SAbNMAaBEREZ, ROT
T OHEEFEBPNCINT

R (x%*e”i*)>K,
matrix FHOBE Y ={yir(®»} 2i>5, i
yir(®) 13X

q o
Yir(®) :e“(’”[sZox‘s {ys,ik+;=o

Csriik
(29 e™ 1% [w)(x9T e i% w)+1]- -[(xq+le‘i°‘/w)+7’]}]
X,

Dpr(x) :thklxqﬂ +ap 18+ @piq 5+ Aprq411082,

ThHb. Gy V=1,/'\', g+, k=1, -, n WHEHEEK
THh%b. X matrix V= {9055} i3 FEEE TH 3.
(Turrittin (1955) 1cX %)
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6. 1. SR, EBOTZELEOMEE LT, EXMEEE %
Zr2 k5. REEER2 ZiA5356, GLxRIUEPH3
25, CCTRAE— FEFEW S R0 6 ZEHRE L —
POWREFERBE-TEABCEICT S, 3 6Ic, BEED
EEEEEARTIE, BERRELERRRE 2RlxcEL 3
DB EDHIE>TWVS. ULHL. SEHD/VREEED

N OZNOGAELTO, BEHR BHIZE, #H
1T~ 0O A% 2 EIC T 58 A3 AR I R fif

EEBR R EFFCRIEIICT A EVBMETHS. ZDH
C OO X W8S BRI D2 LB .

n R — T, AD5EKEA & v 2THE
7 RIv & vATAITEDINS !

6. 1) z-I=V, X Y-V=I

2T, I RV i nXn matrix Ths. Z XY
WEHERRH p=(ot+e) OEPETHS. CCTHEE
HORBEE L THERCE 2ERBLTH S ERD 3D
g5 EBbh 5 .

ME 1l 4 =2 2T Z37 K2 v & v AT
Y HE546NTH2ELT, 2 AOFX— D5 LEER
O 7 [HicEEHEEROER, BREFEXIIERE 2L
X, oD n—r AOF— MTHEHL I X— b (2HF
WAL —FUR) BERLICETD. ZTDEE n—7
O+ — b OBEXIZERZREOBEEE L TRD S C
&

BHEE 2. n X — bD S LEZRD 7 F— MTEYL 1T
— NAK RER LSS, ZOARCHIN S ERXIZE
F2EEOEEE LTEARES, 20X 5 BREx
BT RELZEDY D n—r K— McEEsid 5 EE 2R
MoK LTE5ABC L.

MRE 3. 4, BELAWIBEERELTEAS
NTWEEE. ZO0L9B VAR ARELZ2DICHE
A =2 RTE, Xid7 KRy & AT RE R
BEBOEHE LU TRD BT L.

ok o nER, FIEIEZ UL 75 BFHRT
B, F— v N UEPRETIICONT, TTETEOD
MEHEREL T2 D EEbDNS. LT, TDI
5, M 1. B-TEABC LTS, ZOMOME
PEEFICHSVTIRRLTE L LWV, SEOHE TR
HEFITTWLIZIEL.

6. 2. BUEARERE1 DR,

—fZiz (6. 1) BT Z, HIVRY 3 pOE
HELTEZbNIZHEOMEIZ, matrix Z OEEDS
SEoMEwRE . Lhrl, CCTRFRZRULVLCE
g b ZLTCCTRIE—MVEE bbb, 28
FAE—F R ZP) B OEBELTEZ LN TY
284, EEOBRE, AASERER «() PHEE OB
EUTEABNIGAEDOEROBERZRKD 2 WE2E
AB

CoBE, BEFEER, (6.1) XTV(Q) EEATX

[
6. 2) V(p):f?ewtu<0du
X, 7=V
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6. 3

1 erie gbtdp :{+1, for t >0,
2w j'cﬁi.x, P 0, for 1 <0,

AWEEN DB, L CTERARERBNECTEE p 2R
WIR->T, BEI»OEHEcDECARELEDET .
BE->T, ko 28Fic 1=0 1T \\T, BNEEEE
BEMSHIMI NG AT, 2h%

C+ico pt
© 8 w@=g[ " LI
EERDTLENTES. HucA vE—Fo2Z(p) D1
K— MCCOENZF v TEBEVENI NI E XiTZ20D
EIFg i % BE BRI,

Ct+ico bty
® 5 h(i)_sz_fm szf;
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S3 U, 2(0) VEWVICHEEZ 2FS py DA LD 12
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6. 6) h(D)= _evt
© 6 hD= G,
TCT, “, "RMEE RERL, pofsER 2(0)

=0DFTRTORCHIz->THBZ 3D ET 5.
EBRORMEBOERE «() PEHMINIHEDOER
i, TO @) ZAOTROL 2ICEL TEDBTE
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© 7D iO=u@h®+ [ RS gr,

Eo5T, (6.5), (6.6), (6.7) »b, HEDA
vE—F o2 z2(p), BEOKENEL u() 5L SN
hd, ERORBIZSRE S C Licik 3.

Bk 1. B27 o TEHEEENNOSE. 0%
AT, (6.6) »51ciibic

B ebvt
6 8 iD=hD=gr+ Tt

tEMNS. PIZE, 2(p) s, fliB
6. 9 Z(P)z(P—?l)“'(P—Pn),
EERDbIN TV 3B AL,

®©10)  Z@=20)-T1,

:%:zv(p)y

LT,
~
Ev(\ﬁ;):(.b—?l)“(ﬁ—f»’v)"(P‘Pn),

THb. (p—pv) & p—py IZUERL, OENRTH 5.
£oT,
(6.11)  2(p)=2,(py)
Thar»5b,

ebvt
680 iD=+ T

DX I BRHEEOEBZ2RIZT» 5 Z0EL2FET S
CERDHBATBETH 3. UL UNGFEITE->TkoD 3
EUTH, —RiTEHFHERSHERZBLINLVLTD

EH B E B

55. ZLT, BALNZC &L, DROIFEFECHE A
MeELL, 202, SHETAKEKOHET2HME5 L33
CETHB. N % CTid Factorial series OJGfH
&> THK . %£o

6.12)  emi=3 1;;, o,

WS L.

(6.80) i (D)=—rc (O)UYO(? zf”cp»)

fit 5 T, Factorial series WV TCTERT 3 &,
. 1 1
©.8) iD= + (T )

t”
n! ’

v pvzv(Pv>
o Cz]—‘, 1+CaF, 1+ ctcrealo”
L2 ZG D ()
L, TZCT,
by 1 —
6.13) ¢, (%Izv(pv)) 1o =1/1)

EUT. 2ok 5L T (6.8) @2, 3TETRDI
HRIGELE E L TIZ s EOIBEH LY $EL 555
AL H 012D, —RiCEBANIIHA, ERETECIE
HIWEWD EL A, BT 1 25— [TEDWVIZ E XIT
i, (6. 85) DELUCHBIL T, FH IVELEEA S
T EBDh oIz,

. % 8§

STRE AR A R & OB fRIC DV T, kAL
RN I BTN C &L T, SREBEIKBsETH
ridniz. BT, KRR L IV TN, ¢
M, Factorial series A —f%ic, IEROREW
WET, FEORKER, WU 22 s ME
ki, Zhick > TI%LE, WHEERCIHEBT S
W BENO RO 2 MH, HECEHL T
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