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The Basic Algebraic Principles of DNA Computing (1)

HUANG Yu-Qian

(College of Computer Information and Engineering , Jiangxi Normal University, Nanchang 330022)

Abstract By introducing concepts of M-paste algebra, M-cut algebra and M-recombination alge-
bra, the DNA computing associated with mark set M can be deduced precisely according to the al-
gebraic laws given in the introduced algebras. The author investigates a series of properties of

these algebras and obtains many interesting results. These results will give us much convenience

in research on the theory and application of DNA computing.
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a=0b. XN, w=xaz. & S,HE XL, G az€S, (w).
B P EX . H u=a€P,(az) &P, (S, (w)) =
P, (S, (w)).

W |ul =2, xif, bHFE vES . F u=bya.,
w=zxbyaz. J& S, 5 P.E X . N A byaz €S, (w) K
u=bya&P,(byazx)=P,(S,(w)).

GiD) AT S BLIE . RSN

EIE 3.

DX A a.0€ES HwesS, P, (S, (w) =
Sy (P, (w));

D XA a.bES 5ASS, P, (S, (A)) =
S, (P, (A)).

iE .

DFEXLE, K ueP, (P, (w). #E5H 15 19
(D BPY HAUCKAFETE 202 €37 G w=zuz, H u€
Sra Moz AR — 51 A GO, B ALY v €
Sy (P, (w)) i P,(S,(w))=S,(P,(w)).

(i) K. UEEE.

KRTPFHFEMCGET) EHE o R iE MR E,
P 5 SizHAWMT —Leg R,

5|# 16. Xrff x.y€3" Ha€Z, fy

()P, (xy)=P,(x)UxP,(y);

(D) S, (xy)=S,(y) US, (2)y.

iE .

(1

() #ua€P, (xy). P8 P,EX N AL z€3",
i zy=uaz. Lo 4 |2 = ua | WA x=uaz’,
2 €3 NI A ua€P, ()45 | x| <|ual s B ua=
cua i ES L TFEVRIA fy:uaz:xu/az. M,
ﬁy:u/az Fu'a EP, (y). WA ua=zu'a cxP,(y).

O W uaceP, () UxP, (y). XH, 4 ua €
P, (o) WK SE L BEAFTE = €37l o= uaz. WA,
H ry=uazy, ¥ ua€P,(xy). % ua€xP,(y) , WL
HAE w'a €P, () i ua=zu'a. X v'a €P, (y) K
POESCNAFAE vES i y=u'av. XA A xy=
zu'av=uav. B ua €EP, (xy).

(i) AT ZERLUEB . HEEE.
BlIB17. XMHx.y€ES Ha.bES  FxobE

DR IEE)
(D P, (xoy)=P,(x)Ux*P,(y);
(D) S, (x*yy) =S, (M US,(x) e+ y.
it .
€))
(D) ua€P,(x o), H xoy=2z"by . Hr,

a=2'by=by 2,y €3 th P X NAFAE vE
ST AR 2 by =2 0y =uav. X0, A LT BFEIE .

(Dua€P, (2'b)=P,(x). Bk, BRE ua€
P ()P, ()Ux P, ().

(D uad P, (x'b). NG A [ual > 120, ¥
I N AT z €37 fHi 15 ua=x'bza. M. B I’[)y/:
2'bzav. TR ATA y=0y" =bzav. ¥ P, E X ¥
B bzacP,(y). HILE ua= 2 bza = 2'b eybza €
P, (NP, () Ux P, (y).

O uwa€eP, (2)Ux P, (y).H 2 yy=
by s H =20, y=0y", 2",y €S X, H LU
TR IE

(D ua€P, (). T x =1r/by/=1'y/. # 5|
P16 [ (D, WA ua €P, (2) Uz «, P, (y) =
P, (xy)=P,(x*y).

(D ua€x P, (). PRIL, N AFHE = €P, (y)  fiff
Bua=x 2. W 2=02" €S FR.H ua=
2o T 2 €P, () W& X B FETE vES" i
i y=zv. FR.BITH 2 oy=2'by' =2'y=a"2v=
202 v=2"b bz’ v=x+,zv. M. 3 P, & L. KA
Hua=x2€P, (xoyzv)=P,(x*y).

GiD) A]2EBLIEHA. RS

L4 MA x.yeZ 5 MO, B
oy €3, WX a€M, £

D pxeoyy)=p. (O Uz oy p.(3);

(1) S, (x*yy)=S,(y»)US,(x) .

iE B

D WMTF wouy €S Y HAUYAAE bEM. 1S
@y =y FIAGIE 17 B RRA

po(xoyy)=p.xoy)=p. () Uz p. ()

=p Uz yp. ().

(i) ] 2 {LIE A, JIF B,
WS, WA x,yeES 5 MO, B

Ty €SLNAG
(1) Pylxeyy) =Py Ux*y,Puly);
(1) Sy(x ey y)=Su(» USula) yy.
IiE .
(D FLE L Py X HER 4, RANTH
Py(x 'My):aLGJMPu(l' uy)

=U .Uz yp. ()

aeM

=Up.@UU @ yp. (3
aeM aeM

:PM(I)UI‘MPM<y).
(i) AT ZEABLHE B UEEE.



360 it = & i 2008 4f
XTPH5SZBHEAGEHEMEEXRAMBD TH.RMNMHAEARP 5S MXRNAT
K, AT 5345 . EE
I 18. XffH A.BCS H5a€S, H EIE 4 MNHHEACS 5 MCS, Py(Sy(A) =
(i) P, (AB) =P, (A) UAP,(B); S, (AB) = Su(Py(A)).
S.(B)US, (A)B. . FELELRATA

(i) P,(AUB)=P,(A)UP.(B); S,(AUB) =
S.(AUS, (B).

(ii) P,(ANB)S P, (AN P.(B); S,(ANB) =
S.(ANS.(B).

(iv) # ACB, | P,(A)YZP,(B) % S, (A
S.(B).

i B

() SEiF P,(AB)=P,(A) UAP,(B).

(D) & ua€P (AB). i L W AFTHE 2€A 5
yEB,ff uac P, (xy). TE.IEFIH 16 (D, H
ua€P, () UxP, (NP, (A UAP,(B).

(D) ua€P,(A)UAP, (B). i Bt , 4 LI F #
FiIE -

(a) ua € P, (A). i s B AF7E 2 €Al wa €
P, (). Fh& . 5 B 16 1 (D, MR yeX™, #H
ua€P, ()P, (x) UxP, (y) =P, (xy). Tt 15 Bl
yEB, M ARA ua€P, (xy)=P,(AB);

(b) ua €AP, (B). NIl s W AFFE €A 5 y €B,
i wa € 2P, Cy). [ AL, 551 2 16 /9 (D). H ua€
2P, ()P, () UxP,(y) =P, (xy) ZP,(AB).

Xt S.(AB)=S,(B)US, (A)B o] J5 UL #.

(i) 4R,

(i) 483 P,(ANB)ZP,(A) NP, (B).

W ua€P, (ANB). M E X, WAFTE weEAN B,
f#f ua€eP,(w). . B wEA HweB. N B uac
P, (w)ZP, (A5 ua€P, (w)ZP,(B). Tk, ua €

P, (A)NP,(B).
¥t S,(ANB)ZS, (A) NS, (B)A] AL iE B
(iv) BAK. JEEE,

R A GiD g RO & —BOITAS . Bl
.k A=ab" . B=ac". Xt ANB=g. 8%, 1],
il P.(A)=P,(B)={a}.i P.(A)NP.(B)=
{a}). AP, (ANB)=J. % S, &K, ol Z ) A=
b"a 5B=cta 55 R.

BR MES ARG B PufUE P
I SufCE S, s (D ~Gv) 5 A ST 1325 A 2%
BAEZ. A, GD 5 GiD RSt S #ET 3

UARAA BT,

PM<SM<A>>:PM<QMSa<A>> I SuiE X
= (P,(S,(A) B H 183 T /R

a€eM
=UJUPr,(S.(A))  EPulliE X
a€EM beEM
EH 3G

Bl 183 MHE M

=UcUs.p,cAH»
a€EM bEM

=U s, cUpr,cAH»
aeM beEM

= Us.(Py(A) fi5 Py sE X
=Sy (Py (A i SuE X

UEEE.
3138 19. HACS 5 MCS. X, % rfae

MY 2 €S, 2a€Py(A) Y HAUY A veS i
B ayeSy(A).

iE 9.

(=) B xa € Py (A). MRE L WAFTE wEA K
yEI M w=xay. N, £ y€3", ffi ay €
Su(w) &Sy (A);

(<) WA yeX T ay €Sy (A). HKE L,
MAFAE wEA N x €37 i w=zay. I, £ 7E
TES M xaZ P, (w) Py (A). JIF S,

3138 20. # A.BCS' 5 MCS. XA we
S wEPY (A) +, Sy (B, Y HALSFELE a €M,
ua€Py (A aveESy(A) ,[#i18 w=uav.

iE ¥

(=) B wEPN(A) Sy (B). HE L N AFEa €
M, ua € Py (A) H5aveESy (A) B w=ua *,av=
uav.

(S WETE aEM,yua €Py (A5 aveSy (A),
ﬁﬁ%‘a w = uav. ﬁﬂﬂ,ﬁ%ﬁ W= uav=ua *,av &
Py (A)+,Su(B). TEEE.

3138 21. XA A,BCS 5 MCs.

() Py(A«,BYSPy(A)UA +,Pu(B);

(i) Sw(A +, BYS Sy (B)USy(A) +B.

i B

(D W4— a €M, ua €P, (A« B). #t P, &
MW wEA B 50veS  #i1] w=uav. H
wEA B M, NI bEM, 2 €A 5 y€B, fif§
w=xy. Nl Hua€P,(w)=P,(x+y). 5| H 17
(D . A ua€P, (x) Ux +, P, (y) & Py(A) U
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Ay Py(B).

GiD) AT S BLIE . RSN

TR AL S e i =27, 4518 — iRl
RIS Bl . % S={a.b.c.d)s M={a, b}, A=
{cach,dbda}5 B=/{acc,add}. Xbt,H

A+,B=A-BUA +B

={cacb,dbda} -+, {acc,add} U
{cacb,dbda} *, {acc,add}
={dbdacc,dbdadd} U
={dbdacc,dbdadd} ,
Py(A+,B)=Py{{dbdacc.dbdadd})
={db.dbda} .
K Py(A)={ca,cacb,db,dbda} ,
Py (B)={aj.
XL FATA

Py(A)UA «,,Py(B)={ca,cach,db,dbda}.
BRA Pu(ADUA <, Pu(B) A& T Pu(AyB)
W XSS BRAE B R, B AT A AR B Ah, FRAT
A LT 5B

SI®22. XA ABSS 5 MCS. A

(DA Puy(B)SPy(A+,B);

(1) Sy(A)+,BE&Sy (A -, B).

ik .

D XE—a€EM, K ua €A « P, (B). K\ %E
S BIFE bEM, 2'b €A 5 by €P,.(B), 2,y €
S wa=2"by" XA LT ARG IE -

() y=A T H u=2'Sa=0. HI.H a=
b=by' €P,(B). i Je, NifF1E yEB K v €S, fli 13
y=av="by v. T, HBMNE 2 by’ v=2"b +,by’v E
A« BCA«,B. \Tii v B ua=2"by’ €P, (2'by’v)
Py(A -, B).

(b) y'#A H by €P.(BYHIL AT y' =za, 2 €
SN A ua=2"by" = 2"bza. B bza=0by €
P, (B) 4 PJE X NAFTE yEB 5o €3 flif y=
bzav. B, ATH uav=x"bzav=2"b
A B fJq  BATH va= P, (uav) =P, (A +,B)S
Py(A -, B).

G Al ZERLk . HEEE.

AT Py (A) S Py (A -yB)Y5 Sy (B)C
S (A < B BSL Y 558 AT 25| i DUR — 264
AL

BLACS L HATE X

tail (A) = {t€X | fF1E €3 flifG at €A},

head(A)={hES | fT1f x €3, #15 ha €A},

e, bzav €

5 5 tail (A5 head (A 3R 748 A paE S F 2
X ERCREREE <8

MAEE ABES 5 MCS, &Ml A 5B %TF
W RETEARAC N M ALB) R I 4 — 2 €A,
HFHEyEB KX & — vEB, fffE x €A, ffifg
Ty EST.

HT xoyy €S . HHMNYHFE a M, i1
reyy=xy. Wi, FA1H MO, A B) o, 4 H
UEHE— 2 €A fFfE aEM 5 y€B KX 4 —
yEBfFfEaeEM 5 2 €A ffiff 2+, yES".

T FATI O ST b AR A ) — S A R R

5138 23. XMEE €3 ACS 5 MCS.

(D) tail(Py(x)) =head(Sy(x));

(i) 1ail (Py (A)) =head (Sy (A)).

i 9.

()

(D) WE— a€tail (Py (x2)) s I8 tail & LW
AL ueES i ua€Py (). T4 PyE X, N AETE
vEST AFE x=uav. HI B avESy (). & head
EXTRATIAE aChead(Sy(x)).

(=) A & RLUERA.

G FL LB EE tail 5 head X4 I 00T
el G2 BB IR AL Bk 3, JATA

tail (Py(A)) =tail( LEJ/\PMu))

= Utail (Py(a))

x €A
= LEJAhead(SM(I))
=head (U Sy (x))
x €A
=head (Sy(A)).
HE5E.

3118 24. XM{EE A.BC3S 5 MCS. B
M A, B) o Wb ff ASS'M 5 BEMS ™.

. B €A T MG ALB) T O
e yEB AR 2 oyy €37 oy 8 L Y HALKE AT
TE a EMAERGF 2 oy y=a o, y. 3o, 8 L 25 HAUYS A7
.y es i a=2'a, y=ay, H x-y=
Zay’. FRE A 2E€3 a3 M.

Xf BEMS " Af A ABIE B . HEEE.

3138 25. X{EE A.BC>S 5 MCS. R
M A B) T WA

(D) Xt — a €M B ITETE 2/ €37 Afifd 2'a €
A MAFEAE ¥ €37 15 ay' €B;

(D) Xt — a €M BAFAE v €3 i ay' €
B AT 2" €37 Afi15 2'a EA.
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i ¥

D aEM.H 2a €A ES. HFM(-.A.B)
JEAL s WOV AFAE yEB AT 2'a yy €37 MK oy 7 s
PIAEFE bEM TG 2a yy=2"a <y, BRI A
b=a, MAETE v €3 Afif% ay' =y EB.

(i) A & BIIE I HEEE.

513 26. X f{EE MCS, ACS'M 5 BC
M3 M+ A, B) B - Y HALY tail(A) =head (B).

i ¥

(=)# MC3,ACS'M 5§ BCEMs ", H M(-,
ALB) ST FATTRAE tail (A) =head (B).

(O) Ha€tail(A). AR rail L WNfifEx €37,
#7158 2'a EACS M. Wl a€M. X M(+,A,B)
S PRSI 25 1 (D N AEFE v €37 i ay’ €B. M
msAa aEhead(B).

(D) % a€head(B). 4k head & L. N {F1Ey €
ST ffifg v EBEMS WA a€M. X M(-.A.B)
BT HE S BE 25 (1 GD W N AFAE 2 €37, ffi1F 2'a €
A NI A a€tail (A).

()T MCs, ACSM 5 BCMs", H
tail(A) =head (B). FATHKIEH M+ A, B) f 7.

HY L 2 EACTS' M. 12 v=2a. 2’ €
S, a€M I, H a€tail (A). B tail (A) =
head(B) s a€head (B). )i, M IETE v €37,
3 ay' €B. W y=ay' . BE A TEFTR 5 AF T X 5 —
T EAFHE aEM 5 yEB f#if§ 2, y=2a'ay €3,
KA, FTIER] X — yEB fFfEa €M 5 2 €A,
i1 vy €S WIRANTAH M- ,AB). TEEE.

HIL 6. IEEACS H MO, mA M-,
Py (A) .Sy (A AT

. HFELLEHMER ASS 5 M3, 5]
B 20 (9 GO L FRATH tail (Py(A)) =head (Sy (A)).
HeHE DI 26,48 M(+ Py (A) .Sy (A J§AT.

T, M, ASB) L A&, FATIE
Blfl 8 6 & Pu(A) S Py (A, B)Y5 S, (B
Sy (A« B) K.

311 27. X{EE A.BCS 5 MCs, B
sALB) L, A

() Py(A)SPy(A-,B);

(i) Sy(B)ZSy(A -+, B).

I B .

WD) XF—aEM, % ua€P,(A). & P, E XN
HIE 2€A 5 veS" Afifd xr=uav. HT M(+,A,B)
BT s BNV AFAE yEB AT 2oy €7 AR FRATH

M(-

X vy cA 'MB- *ETEVE\; 4, Xj‘ﬁ“aeMa &'ﬂ‘]ﬁ
P (xeyy) =P, (x)Ux *yp. (y). N, H ua€
P ()P (x*yy) P, (A,B)CPy,(A-,B).

(i) AT ZE LR B . JIEEE,
EFIE S5 XA A.BSS 5 MCS. B

M, A, B) T WA
() Py (A +yB)=Py(A)UA +,,Py(B);
(i) Sy (A +,B) =S, (B)USy(A)+,B.
IE B .
()
(S #5121 D).
(D) G 22 By (D553 27 (1 (D.
(i) A] S ARLIIE B
XH L RATEZE A — AT 22 845
3138 28. XTH ACS 5 MCS,H
() Py (A)=Py(Ay);
(i) Sy (A) =Sy (Ay).
IE B .
(D H A=Ay UAY & Pu(AY) =, FiiE5]
FH 18 (1 G M R B 75,
(i) AT 2 ARLE . HEEE.
B Ja s AT G 3 M-I RE (P (27 . { Py,
SusFub MO 5 —8%8 Fu. X g A" 5
MCS, Fy A M-H T8 e Xh
Fu(A)={axbla,bEM JFLE wEA ffiw=uaxbv}.
AL FRATTAS B X 38 58 Fog 1 Pk A 450
NS AE TG T AT Fo 19— 2850 52 9 RE R TE X
Fy iz 0 fERABF5.

4 X EWEu-REM-EARHE
R M- ERED

AN AR S F Y s - OB IR R M-
AAHEL M- B B B T H- R &
EATRHMIEE 2.5 v T 0. AE, AT K 25 1
BT E X.

B r,y€3 Haes. #AilwE X

. y={xiay, | x=x1ax: s y=y1ay; ).
PR £, 0 F 1Y a1 21 i 55 B e 1Y 3 LX)
MO, FfiTxE X

xFny ZHLGJMI H.ys
JERR £0 N I M- LS B M . 2
2.5 2u i IT B AR E X F AR B . )
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A,BCS",a€3 M. 1 X
A#,B=Ux#,v;

rE€A
yEB

AsyB=UA#,B.
a €M

TR TESCHRL10 ] i A SC T 4R A 1Y £y 18

HOHEE XN
L, #yL,=Pref(L)OuSuf(L,y).

Horp, Pref(L) 5 Suf(L,) 43510 Ly 0BT A i 23
EEX LT ABERENES OuE X 54 H
f) o M TR FHJS TR 2 B 6 mT L FRATT I 0 E X
5acwkL10 ] 2y € L&, H R E 182 5&
hEIEEEMN M-Aig S5 M-J5 %, N @ T
.
TATERG LA X AsuB J) —F IR —A>
5| B,

3138 29. XTff A.BCS 5 MCS. 4
uLgJMA #«Bzzg\x vy s

yEB

Eﬂﬁ A HuB= L&J‘l #My.
YEB

iE B .
(O & we QMA #,B. ARk L N AFFE a €M, fiff
# weA#,B. NI, W AFFE x €A, yEB, ffiffwe

aE xS LGJAI Huy.
veB

(2D & wGLgJAx Huy. WKE XN FE €AY
ven

yEB. Al wexfyy= LGJMI #,y. \NIfii s NAFFE a €M,
#i% wEr £,y A%, B UA #,B. HEEE.

aeM

TR ER LR R T £, #uisE 5P, S
Lo s o i B BB AR IR UEW] T AT Y
v i B 5 SCIRLT0 T Hh 2 5 LR SF M AY.

EHE 6.

WD XNFAH z.yeES Ha€S z8,y=
P, (x),S.(y);

GO XA x.yeS 5 MES, o #yy =
Py(x) oy, Su(y);

DX rfH A.BE3S" 5§ MC>S, A#uB =
Py (A) <y Su(B);

Gv) X rH A, BS>S' 5 MC >, A$uB=
Am Hu B

it 4.

€))

(D E wexr#H,y. WKE X, WFELE 21225 y1 5
Vv, EST M r=xax;, y=yiay, N w=xay;. Ti&,

WA za€P, (2)5 ay, €S, (y). NI, A w=
xriay,=xa*,ay; €P,(x)+, S, (y).

(D) W wEP, (2)+, S, (). Y VAFAE x1a €
P 5 ay, €S, () ffi w=xa *,ay, =x,ay,. FF
M x1a€P,(2) MKE XNAFTE 22 €S x=x1ax,.
W oay, €S, () MR E L N AEAE yi €27, fff y=
yiay,. T 38 £, & L w=x1ay, €x £, y.

(D F5% FLRATA

xHuy =UEJM1» #uy=aL€JM<P(,<1~> «.S.(y)

=Py (x) oy Suly).
(i) |8 G B 29, FR4E G . A1
A&yB :MLGJMA #.B :fLGJA(x Fuy)

y€EB
= U (Pu(x)+ySu(y)
r€A
yEB

=Py (A)+,,Su(B).
Gv) 5 G g 1 28, Al TA
A£yB =Py (A)+,Sy(B)=Py(Ay) *Su(By)
=Au#uBu. HEEE.
THEGIEGH T sy SEEESBRE SEE X
F A1y O HK .
31E30. & A.B,CC3' 5 MCs. 4
(DA#, (BUO=A#yBUA#,C;
(i) (AUB) #,C=A#,CUB#,C;
(i) A#y (BNOZTA£,BNA#,C;
(V) (ANB) £y CCA#,CNB#,C;
(W #HACB, W A#,CEB#,C;# BEC, N
A£yBCA#,C.
I B
(D FEL LKA
A#y (BUC)=Py(A)+,Su(BUC)
g 6 14 GiD)
=Py (A) + (Su(B)USu(C))
P51 B 18 G Y Syl
=Py (A, Syu(B)UPy(A)+,Sy(C)
HEEIHE 9 (D
=A#yBUA#,C PiE P 6 Ay Gid)
(i) 7] 2RI B
GiD) F5 E L KRATH
A%y (BNO)=Py(A)+,Su(BNC)
5 EHE 6 1 (i)
CPu(A) +, (Sy(B)NSu(C)
PG FE 18 By Gid) S 51 B 9 Ay (v)
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L
&

CPy(A) Sy (B) N Pyu(A)+, Sy (O
P51 H 9 9 GiD

=A#yBNA#,C PE PR 6 1 (i)

Giv) AT 2R B Gib) JIEBH.

(V) FATOON i — Wy 5 #EATUEN] )5 — W 5 Al
LI B

WACB. 5 18 CGiv) i) M . &R A
Py(AS Py (B). H#5I 8 9 8y (v, ATAH
Py (A« Syu(C)S Py (B« Sy (C). WA #5E FH 6
1 GiD . F—MTH A2uCE=B#,C. JF e,

Bit7. WA .BC3S,i=1,2,-,n,j=1,
2. om I MCS, X A

(D (A UAU--UA)D £y (B UB.U---UB,) =

n

U U 2B,
(i) (Al ﬂAzﬂ'"ﬂA,,) ﬁ:M (B, ﬂBzﬂ"‘ﬂBm)g

n

u j_[le(A, #uB)).
8

T AP T IE R £ BIEE G PR TS
i H B AT B AR [E] /Y 2 0B 5. 1556, AT
i th H J& Mateescu 45 7E SCHRL10 ] rb 45 i 9 51 38 6
T v g G M) DRI, Xl F A1 F 4
Hh ) S B 0 T

Bl. & >={a,b,c,d},M={a,b}, A={cach,
dbda} s B={acc,add}5 C={bdc}.

FFE # 6 1 Gib) 38 i T H5E L AT A

(A#yB) £y C=(Py(A) Sy (A #yC

= ({ca,cach,db,dbda} *\ {acc,add}) #,C

= {cacc,cadd ,dbdacc,dbdadd} #,,C

=Py ({cacc,cadd ,dbdacc,dbdadd}) ;S (C)

={ca,db,dbda} *, {bdc)

={dbdc} ,

Ay (BHEyC) =A%y (Py(B)+,;Su(C))

=A#y (aey,bde)

=A#y I
M4 (A £y B) £y, CH#A £y (BH,O).
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Background

In his pioneering paper [ Head, 1987 ], Head had intro-
duced the splicing system concept as a formal device for the
generation of languages and as a formal model of specific
forms of DNA recombination. Thus he established the close
relationship between the recombinant behavior of DNA in the
field of life science and formal language theory in theoretical
computer science. The splicing operation raises a large num-
ber of appealing problems for formal language theorists: Pro-
ducing new splicing systems and studying it's power as well
as properties of corresponding languages, looking for the re-
lation between splicing operations and usual operations in for-
mal language theory and for the closure of families of langua-
ges (in Chomsky hierarchy) under such operations, etc. After
this, one developed varied splicing systems, such as, H-sys-
tems, extended H-systems, extended H-systems with certain
control mechanisms (multiset, permitting context, forbidding
context, double splicing, or distributed architectures), mul-
tiple splicing systems, etc. Some systems among those was
proved that they are computation complete (equivalent to

Turing machine), and constructed corresponding universal
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splicing systems. Mateescu et al. considered simple splicing
systems [ Mateescu,1998]. They investigated the properties
of the corresponding family: Representation, closure proper-
ties, descriptional complexity, decidability, relationships
with other subfamilies of the family of regular languages etc.
Specifically, they gave an algebraic characterization for lan-
guages in this family by introduced operation #, . But, ex-
cept indicating that #), is an associative operation (expression
and proof both are wrong), they haven't do any further re-
searches of properties for introducing operations Dy and #y;.
In this paper, the author replaces Oy by *y » and improves
the definition of the operation #,,. Moreover, the author al-
so introduces new operations Py, Sy and Fy. Specifically,
he investigates a series of properties of those operations, and
further proposes concepts of M-paste algebra, M-cut algebra
and M -recombination. Thus the DNA computing associated
with mark set M can be deduced precisely according to alge-
braic laws given in proposed algebras. These results will give
us much convenience in research on the theory and application

of DNA computing.



