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THEbL, A== (an}/{ba} ZHEF LS.
¥A0L%EA% E, BEFOL%EAY Q T REHEFRE CWEF 5 & 2R A
EcCQ.
U (an} R BMBET ¢ BB TERINE ()= Daw kb, COALE 4O
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FE1. D{ant+bn}=D{an}+D{ba}, (1, 2)
D({an}+{bn}) = (D{an}) «{bn}+{an}+(D{bn}. (1, 3)
MR IELIT T {an)=an LT 5.
L. MHETF an/bn KT H5HED ROoFO X CEHT .
D(an/bn) =[(Dan)sbn—ans (Dbr)]/(bnsbn) (bns%={0}) (1, 4)
EE2. Qurm\T
1) D(an/bu+cn/dn) =D(an/bz) + D(cn/dr), (1, 5)
2) D[ (an/bn) (cn/dn) 1=[D(an/bn)(cn/dn) + (an/bn)[D(cn/dn) ], (1, 6)
3) Dleal=0. ([e] ZEMEKEHET) 1, 7
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(1, 8)
Qrs\wT Dx'=rxz'(Dzx).

O~

(r (RESE, z7=rezeeez, )
2) EMBEEF BRIV p=[11/z L, QBT
Du=—u, Du=—ru", Du"=(—r)u",
(1, 9
Dp=p, Dp"=rp", Dp"=r'p".
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1) log(anbr) =loga,+loghn, loga."=rlogax (1, 14)
2) Dlogarn=(Dax»)/ax (1, 15)
3) Dlogu"=—r, Dlogp'=r (1, 16)
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E&ED. COBE Df(w), DI(p) #REMMA L.
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z'=exp (ylogx) (1, 19)
TEHTD.
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fﬁ/(?~w)=log(P—w),
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§2. EHFRHORBBBEEMSHELX
EREBOLTER Y f(O)=t"+tait" '+ +an_tt+a, &F5.
TBET. RENES B IORBEMESCBEL, 2FDERX 2D o,
1) Dpr=ap®, f(D)p*=f(a)p* (a: EH) (2, 1)
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2) D[p*F(p)1=p“(D+a)F(p).
JF(D)Lp*F(p)1=p*f(D+a)F(p).

3) Dry=0 ZREMCE>TIE
y=ci1+calogp+ - +callogp)™™t (co @ EHO.

4) HEX (D-a)"y=0 OREH—BHIIL
y=[ci1+czlogp+ - +calogp)™*]pe.
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DO—MIEIL T=c1p*+c2p72, ®
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Zp= s [p‘fp“‘-p‘l—p‘3fp3-p"] = —il—dp"-
®, XD

In=cC *+coud— 110u ®
i E CBHiE c1=0 &R &

prmt—%uz{m —f& 0, c2, 0, =+, 0, -} ®

(2’

(29

(2,
(2,
(2,

(29

(,

(2’

2,

2)

3)

4)
5)
6)

7

8)

9)

10)



22 B EH W HA

§3. EHRHORKHENEREHAIFERX (1EOSHE)
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nx+{an}ex={—Fyu} (3, 1
iz —nx=Dx LB&, QT
Dx—an(p)x=Fn(p) (3, 2)

L%, Toile an(p), Fa(p) BENLRES {an}, {Fo} WHIET2HEETTHS.
(3, 2) BERFEROHE, 2D Fu(p)=0 OHA

Dz —an(p)x=0 (3, 3)
D 2740 LT Dr/z=a.(p) ZREHICHESL T

logx = fan(P) +[eo].
e (3, 3) O—#RIX

z=[c] expfan(p). (3, 4)
(3, 4) O—DoDE z HWT (3, 2) DFEHHEFIX
xp:fcf[.%“‘Fn(p)]. (3, 5)

KHIC [D—an(p)] 2y = [D—an(p)12 [ T+ 2D [[#Fa]=Fn.

e (3, 2) o—M@FRE (3, 4, (3, 5) »b
x=cexpfa,.(p)+xp. (3, 6)

[5] (3, 2) @ an(p)=a (EB) ®L & (3, 6) &
x=cp“+1>“f[1>'“ n]

iz (2, 8) &—%T5.

Fi2. ZEaHERX
a(z+Df(x) —zf(x+1)=a""1, f(0)=1, (a:EF ®

it f(z) O—BRNERD k.

B Ho20REE [r]l=n LEEORRTIGT 2 EHFHFREA X
a(n+1)frn—nfa1=a"?, ©)
—nfu=Dfn, foo=pfn—pel, a*=p/(p—a) LD
a(—Dfn) +afn+D(pfa—p)=ap(p—a)™,
(p—a)Dfn+(p+a)fa=p+ap(p—ad”?,

Dfa+(p+a)(p—a) n=p(p—a) ' +ap(p—a)~2. ®
BB FKRT 5 R AFER
Dfn+(P+a)(P_a)—lfn=0- ®@®

et LT Dfa/fa=—(p+a)(p—a) '=1-2p(p—a)7?,
REHICFES»L T
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log f=logp—2log(p—a) +co,

f=cp(p—a)™. ®
@I} 5 HE kit

fo= 5‘ff‘ltp(p—a]‘l +ap(p—a)~?]

=p(p—a>"2fp:p2(p—a)‘2
=p(p—a) ' +ap(p—a)?. ®
®, ® Kk Eksds@o—Miitx
f=cna” '+ (n+1)a".
nIfAERE D fa=cna” '+ (n+1Da* (n: ).
L7z t» Tt 2 OO — iR
flx)=cxa* '+ (x+1)a". @
c=—a BFEOOHKWE f(x)=0a" Z55.
§4. EHRHOKMUBREMSAERX (2BEDEE)

QT
L[z]=D2x+an(p)Dx+ b (p)x=Fn(p) (4, 1)
BEZB. TTI an(p), ba(p), Fu(p) GHHMOERET TH 2. RGN
Llx]=D%x+an(p)Dx+bn(p)x=0 (4, 2)

LRI oDt 21, & 22 D TE (4, 2) O—RIFIZ cixit ez THS.
r1/T2 BRI B r v 2 F - DA

Wlz1, z2]=x1(Dx:) —x2(Dx1)+0,

DW=x:(D2x;) —x2(D2x1) =21( —anDx2) —22(—axDx1) = —a. W,

W= W, expf——an. 4, 3)

(4, 2) OD—o0Df# T.7{0} ZHIB & x=x1fy TywZ#EL, Llrl=0 #FHT

bt

Dy + (2Dx1/x1 t an(p))y=0 (4, 4)
ELH., chnb

y = z17? exp f[—an(p)]

xzlefl'l_z exp f[—an(p)]. (4, 5)
(4, 2) O 1MW 21 & 22 ZIGFNE (4, 1) DRERBIIIERE(MET, 2¥FOX
ARDBND.
2=A(p)x(p)+B(plx2(p) &&L. Dx DIEDH b
DA(p)x1+DB(p)x2=0 & BIFE
L[x]1=DA(p)(Dzx)) + DB(p)(Dx2) =F.(p)



24 B EH M B

DA(p) = —z2Fua/ W, DB(p)=xFn/W
ZES LT

A(p) = f —zFa/Wte, B(p)= f 2:Fn/ Wt es.

i
r= xlf—szn/ W+ xzfxan/W—l—clansz. (4, 6)
(4, 6) X (4, 1) O—MET, (4, 1) DEHKIE z, 13
Zp =21 f — 22 Fu/ W+ 23 f 2:1Fn/ W, 4, 7
4, 1) PERESHEINIT
[D—a(p)ILD—B(p)Ix=F(p) (4, 8)

T a(p)F#B(p) IebiE (4, 6) ZHWT W=x12[B(p) —a(p)] 225 (4, 8) O—&
59 A

x:c1x1+cza:z+x1fxf1F(p)[a¢(p) —B(p)I T — xzf.rz_lF< P a(p)—B(p)]!

T xlzexpfw(p), xz=expfﬁ(p). (4, 9
¥7c a(p)=8(p) b (4, 8) O—miIX
r=zx1(c1+ czlogp) + xlffxl_]F(P), (4, 10)

el o¢ x1=expfw(1>).
[E] 4, 8) D a(p), B(p) BEHEDLE (4, 9), (4, 10) kEhZh (2, 9), (2,
10) &—%KT5.
BiI3. {(n2z}+ue{—nzx}—uc{x}=u? @
e 3 {x) KD X.
B Eo®O% Qriend

D2z +uDx—ux=u"?! ©)
@rBFRT 5 KR AFFEN

D2x+uDxr—ux=0 ®
ERL, §F n=c NOOBKRTHB. - [y TOF y KEHRT B L

Dy+(—2u+u)y=e%u1. @
@QEBFRTHRRFERADHE = 22 b

y— e—ufeue—uu—lze—uu—l+Ae—u. ®
Lieiios T

xr = euf[e‘“u‘1+Ae‘“] =u‘1+Be"fe‘“+ce". ®

B r=u"l=p FQOEHKRTE BN pEE TODRTHR.
(] z=X Jaw 8L LI
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Sn2anu” — Snautl — Yaautt =u"l,
COERNREDEODIE n=—1 QL EFEFT, z=awlt=u"t »b a=1. @O
PRk Rz xp=ul.
§5. 1ROKBHBEREASHTEN
2 Tz E2, Qe &R WT
Di{zan}={—mzun}, Delzmnn}={—nzmn} (5, 1D
TEHLAEE D, D wonwT1REEM Ei, Q OBALAKCOEFDOEHEMRD
720,
T Y.
(1) Di[{@nn} +{bmn}]1=Dilann} +Dilbnn}, (i=1, 2)
Di[{ann} {bun}1=[Dil@ann}1{bnnt +{amat[Dilbm,n} 1. (5, 2)
(2)  Dilan,n/bun+cmn/dnnl=Di(@mn,n/bnn) + Di(Cnn/dnyn),
Di[ (@nn/bunn) (mn/dm2)1=[Di(@nn/bnn)1(Cmn/dnn)  (E=1, 2)

'f(am,n/bm,n>[Di(cm,n/d'm,n]- (5, 3)
EHRE. KREMEHS
Dlz(P9 q) = Wg;*P’ DZ"’-'(P, q): gz q (5, 4)
285 De(p =Di+Dux=op+ oo

Wi
Jp=ce. q>:lelz+sz22:fl app+fza§
cee [, f, pERER b g BT BREMBESERT.

[1] EHERBORMATER
E. o %57/

mZ;n,n_aan’n+bZ/n,n:'—Fm,n (a, b: ﬁﬁ) (5, 5)
11 Q2 BN TR M HFER
Diz—aDsz—bz=F(p, q). (5, 6)

M 5. z=prw BT (5, 6) 1
p(Dyw—aDsw)=F(p, q¢) &b

Dyw—aDsw=p""F(p, q). (5, 7)
(5, ) X BEOREMAHTEACHL

p 5y — ag % =p"F(p, @ (5, 8)
Lagrange @75k THiBIAERX

dp _ dqg _ dw (5, 9

p —aq p°F
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alogp +logg=co, wzfp“’“lF(p, cp~)dp+c
me (5, 8) O—FIL
wzfp“b‘lF(p, cp)dp+o(p*q) (6=C XEEBEE)
Liedis T
z=7p" f PP, cp)dp+p'd(pq).
§l4. Diz—2Dsz=—q O—IRIE
z=q/2+¢(p*q), s=C.
B15. Diz—2Dsz+z=p%q O—pfEIL
z=p¥q+p 0 (p%q), ¢=C,
[2] ZHFRBEORHSHEN
Q: B3 5 R FHER
Diz—a(p, @) Dez—b(p, z=F(p, @)
TEXD.
D b(p, O=b CEH) D& &% z=p"w,
2) b(p, O)=bp (b EH) DL Fix z=erw,
3) b(p, ©)=—cqa(p, @) (c EH) D& F1x z=¢"w
L& (5, 1) 1
Dw—a(p, Q) Dew=F:i(p, q)
DRI/, thE2BBDRMTHFERCHEL

w
0

0 0w
P*p'—qa(l’, Q)W—FI(P, q).

(5, 10)

(5, 11)

(5, 12)

(5, 13)

(5, 14)

a(p, @) BEESEE a(p, @) =ai(plaz(q) D& &ix Lagrange OFHERC LD OEFD X

A T ENTES.
dp _ dg _ dw

p —qaa: Fi

fp‘laldp + fq‘lag”ldq:co

w = [p7Fs(p, a(p)dp+ar
T q(p) 1t (5, 15) T+ 8% 9(p) TH 5.
(5, 15), (5, 16) 25 (5, 14) O—IFIL

(5, 15)

(5, 16)

w =fp“F1(p, q(p))dp + ¢[fp“a1dp + fq“az‘ldq], p=C1,

Wzl w bz KRLT (5, 11) O—BEZXE5.
Bi§. Diz—uveDyz—22= —v/u %3 2(p, @) K% k.
8 Diz—p7iqg Dz —22=—pq~!

z=p2w LB &



REIMsy, By & ZD IR 27

Dw—p7'q  Daw=—p~'q"" ®
EEDRM S TEACH L
p‘?z - —1%?3,:_p~1q~1 ®
Lagrange ®© 5T
dp _ dqg _ dw
I e R A

fszdP + qu:c() M —pltg=a
dw=q 'dg 75 w=logg+c:
W 2 1@ D— Rk

w=logqg+o(q—p"), ¢=C". @
L 7e 23> TOD— I
z=p?logq+p*s(qg—p1), ¢=C". ®

§6. 2BEORHHYBRERBHFEN
E, x> 85 HER

M2Z i 0+ AN Z -+ ON2Zm - CAZ i+ ANZ o n+ €Zmgn = F oy

(a, b, ¢, d, e. EHO (6, 1)
T Q HRIE

D2z +aDDyz+bDyz—cDyz—dDsz +ex=F(p, q). (6, 2)
(6, 2) 2

(D1—a1Dy—By) (D1—azD:—B2)z=F (a1, a2 Bi, Bz EBOD (6, 3)

CAHMRINBEAE (5, 10) EEBRCERGRLDOES
(F=0) O—fFx

z=p1(p1q) +pP2b2(p"2q). (6, 4)
(6, 3) DWHIE z, KHERICIDEDRB L, ThE (6, 4 MX T (6, 3) O—Mf
Linh.

Bi7. D:i2z— D2z=u"v" (ab EH0
Zitited z O—BIFERD X.
& (Di—D2)(Dit+Do)z=pq" D
(Di—D2)z1=0 WKL T zi1=¢1(pq)
(Di+D2)z,=0 WxfL T z2=¢2(pg?)
O OEHRIT zp=Ap™"q" LTI
Dy?z,=Aa?p~*q", Dj2z,=Ab%p~ %"
b
A=1/(a?—b*
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@ 2 1@ D— Ak

(1]

(2)

(3)

(4]
(5]

z:¢1(u—1v—1) +d2(u710) + (a2— b2) 1yt @
(91, ¢2C2),

g2 & X ®
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S. Hayabara and S. Haruki published a book [4] “The new operator methods
and the theory of discrete analytic functions (in Japanese)”. Concerning to the
solution of linear sequence equations or difference equations with constant coefficients,
the new operator methods are explained in this book. However for sequence equa-
tions or difference equations with variable coefficients, it is necessary to express
these equations in the opertional space.

T. Fényes and P. Kosik [1] introduced an “Algebraic derivative” such as
D{zx.}={—nx,} and transformed equations of sequences in E-space into algebraic
differential equations in Q-space by using operation D. The solutions of algebraic
differential equations of the first order was shown in [1] and [4]. In this note we
will introduce a new algebraic logarithmic function and obtain several formulae of
algebraic integrals. And we will express solutions for ordinary algebraic dfferential

equations of the second order and for algebraic partial differential equations.



