*

and

ABSTRACT

__________________

normal

DAY}.

T_R T_R

T_R TEXT {SECTION,DAY,GRADER} DAY GRADER

T_R * *(GRADER)^*)^*

* * (GRADER)^*)^*

Fri

T_R T_R of T_R

T_1 T_n nor-

* * (GRADER)^*)^*

→ Y *(R_1 R_n R_1 R_n ∪ Y∪

→ Y. (U − XY).

⊆ Y. ⊆ YZ. Z − Y. − M^+ closure a cover M^+ = N^+.

M^+ (a) trivial ∅ ⊆ X, (b) left-reducible if_— ⊂ M^+, (c) right-reducible if_— ⊂ M^+. (d) transferable if_— ⊂ W(X − M^+, reduced

Let M^− M^− W X M^+ M^− M^+.

M^+ M^+ ⊂ ⊆ ∈ ⊆ (X − X´). if

⊆ M^−

M^− keys M^− ) −

M^− M^+ = N^+.

dependents X RDEP(X)⊆ . C AB M^+ M^− ∪ {AB,

[OY]. ∈ ⊂ ∈ ∈ ∩ V).

⊆ ⊆ X ⊂ ∩ ∩ ⊂ ⊆ V. essential if

Y_1 Y_n ≥ Y_i≠ ∈ DEP(Y_i Y_i

BC

− {A BC D} B splits W_1, W_2 W_1 ∩ V and W_2 ∩ V ∈ M^+ conflict-free

∩ DEP(Y) ⊆ DEP(X ∩ ∈ LHS(M).

R_1 R_n

R_1 R_n R_i ∈ R_i → R_i.

U_1⊆ decomposable ⊂ U_1 U_1 ∩ (W − U_1 − U_1 ⊆ ∈ U_1 U_1 is nondecomposable M^+ R_1 R_n R_1 R_n R_i ∈ ⊂ R_i → Y).

{R_1 R_n

R_i ∈

Let U_1 M_1 R_1 R_1 R_1 U_2 M_2 R_2 R_2 R_2 M_2

R_1 R_n

Y ∩ Y

T_1,...,T_n T_1))^*...(R(T_2))^*. format

A_1...A_k A_1)x...xDOM(A_k). T_1,...,T_n

T_1)))x...xP(DOM(R(T_n))).

M. ⊂ ∈ that ⊂ X´V, ∈ ⊆ V, ∈ RDEP(X´).

V_X ∈ V_Y ∈ DEP(Y). If V_X ∩ ∅ , V_Y ∩ ∅ V_X ∩ V_Y≠∅ V_X = V_Y.

∈ ∩ V

⊂ V.

Proof: V_0 ∈ ⊆ YV_0, ⊆ V_0, V_1 V_n ⊇ V_i ∈ ≥ V_i − V_0 ⊇ > V ∩ V_i = ∅ V_i ∈ ≥ V_i ∈ DEP(X ∩ ≥ ∩ V ∩ Y)) ⊂ ≥ V_i ∩ Y V_1...V_n ∩ Y V_0(Y − V_0 V_i V_i

dependent W_1 W_2 HW_2, ⊂ ⊆ (X − ∈ − X´) ⊆ W_1 ⊆ ≠ W_2 ∅ W_2 ∈ W_2

⊆ M^+ ∩ V .

Proof: W_1 and W_2 W_1 ∩ V and W_2 ∩ V . W_1 and W_2 W_1 W_1 HW_1 such ⊂ ⊆ (X − W_2 ∩ V and W_2 ⊆ (U − XW_1 W_2´ ∈ W_2´ ∩ V − X´W_2´ X" ⊂ W_2 ∩ ∅ ∩ ∅ W_1, W_2 ⊆ YW_1 ⊆ YW_2 ⊆ ∩ Y ⊂ YW_1 W_1 ⊇ (V − YW_1 W_2 ∩ Y

⊆

u_1 u_n {A(u_1 u_n

T_R DAY T_R

<=>

⊆ ∈ DEP(X) ∩ ⊂

v_1,...,v_{n i =1}∪^n D(v_i ⊂ MD(XW,

AF

⊂ ⊂ (AEFG AC).

T_1 T_2

T_1 and T_2 T_1 T_2 T_2 T_1 T_1 T_2 T_1 T_2

T_2 s^* ⊆

∩ X X ∈ ∩ X ∈ ∩ V ⊃ Y ∩ V }. ∅ ∈ ∩ ∅ normal

∈ FK(D(u)).

T_1 T_2 ∈/

__________________

⊂ ⊆ X. Proof: ⊂ ⊆ ∩ X ∈ ∩ ∅ ⊆ ∈ ⊇ V_A ∩ V_A XV_AV V − V_A V_A(V∩ V_A(V∩ S(T)) ⊇ V_A(V∩ MD(XV_A − XV_A(V∩ V_A V_A ⊂

Proof: ∈ ⊂ ∩ W ⊆ ≠ ⊆ ∩ X´ ∩ X´ ∩ Y ∈ ∩ u ⊆ ∩ W XW ⊂ ⊆ ∩ Y.

AF T_1, T_2 where

T_1 T_2

G.

T_1 T_n nor-

i =1∪ n S(T_i

T_1 T_n)).

T_1, T_2

T_1 T_n semi-

* ∈ FK(D(u)).

E}. T_1 T_2

T_1 and T_2 T_1 T_2

decomposable V_0 V_0 ⊂ ≠∅ V_0 in FK(V), V_0 ⊂ nondecomposable

redundant is nonredundant T_1 ⊂ nonredundant. T_2

__________________

begin

Select V_0 V_0 w_i _— V_i ∈ w_i = V_i ∩ V } V_0 i εW w_i V_0 end;

V_i V_i is V_0

begin

If then begin V_0 (1) V_0 (2) If then ⊆ else ∅ ;

If_— V_i ∈

∩ (V − V_i)≠∅ not V_{i 0} = V_i; (3) If then V_0 else V_0;

W_i _— V_i ∈ W_i =V_i ∩ V }.

V_0 i ∈ W do begin attach W_i V_0 W_i) end end end; ⊂ V_1 V_n T_{new} T_{new}

T_{new}) begin

Let T_{new} i do begin V_i V_i T_{new} end end;

T_{new}

W_0W_1...W_k W_i ∈ DEP(XW_0) then W_i ∈ DEP(YW_0 ≤ i ≤ W_i − W_0 ⊆ WW_0 W W_0 WW_0 W_0 W_i, WW_0 W_i W_0 W_i W_0 W_i ≤ i ≤ W_0 W_i

T_{new} T_{new} Proof: T_{new} T_{new} T_{new} T_{new}

T_1 T_1

T_i ∈ T_i, T_j tree T_j T_i and T_j p-ordering X_1 X_n where X_i⊆ X_j ≤ ≤ ≤ T_i, T_j X_i T_i X⊂ S(T_i T_i T_1 T_k T_i ∈

T_1 T_k where T_2 T_1 T_1, T_2 T_1 T_1

T_2 T_1)∩ S(T_2 T_2) − S(T_{1 i =1}∪^n D(W_i W_1,

..., W_n T_1 T_1 T_2 T_1 T_n T_1 T_k

T_1 T_j}.

(2) T_1

X_1 X_n for do i ⊂ S(T_k ≤ k ≤ j then begin ∅ T_{k —} Z ∈ DEP(X_i) and ∩ S(T_k) do if X_i or (Z ∈ EDEP(X_i) and Z ∈ then V:=V ∪ {W};

ifV and NEWTREE(X_i T_k, T_j) end end end;

T_1 T_j};

X_i ∈ T_k T_k X_i X_i T_k X_i in T_j T_k X_i.

E J G}.

T_1

T_1

T_1 T_1, T_2 T_1 structs T_2

T_1 T_2

T_1, T_2, T_3, T_4}, where

T_1 T_2 T_3: T_4:

T_1

T_1 T_n T_i ∈ T_i T_i

T_i, T_k) ∈ T_k T_i T_i, T_k T_k T_i for e_i T_s, T_k e_j T_x, T_m < T_k T_m.

T_1, T_2, T_3, T_4 B T_1 T_2 e_1 AD e_2 AJ T_3 T_4 e_3

T_i T_i ∈ T_i T_i e_i ∈ e_i e_i e_j < T_i, T_k T_k) −

T_1 T_n e_i) e_i ∈ J(F)} ∪ (_{i =1}∪^n MVD(T_i)).

DS(T_1 T_1 DS(T_2 T_2 DS(T_3 T_3) ∪ S(T_4 e_1 T_1, T_2), e_2 T_1, T_3 e_3 T_3, T_4 MVD(e_1 EF MVD(e_2 MVD(e_3

e_1 T_1 e_2 e_3 e_i

T_i T_i

Proposition = MVD(F)

C T_1, T_2

T_1 A. T_2

.H T_1 T_2

<=> C

C D G − {GH C

C

<=> MVD(F) <=>

T_1, T_2 T_J T_i T_i T_i T_i T_i ≤ i ≤ T_1 T_i ≤ i ≤ v_1 in T_1 v_1

T_1, T_2,...T_J < > T_i ≤ i ≤ v_1 T_1 v_1 v_1 T_i and T_1 D´(v_1

Proof: T_{k1}, T_{k2} T_{kn} T_{k1} = T_1, T_{kn} = T_i T T_{k( j−} ≤ j ≤ ≤ j ≤ T_j T e_j = <u_j, v_j> T_j v_j v_j u_j v_j u_j v_j T and T_j´ u_j u_j v_j) ⊆ D(v_j v_j v_j) ∩ S(T ≤ j ≤ u_j) D´(v_1

Basis u_{n − 1}) D´(v_1 T_{k(n −} T_n T_n e_{n − 1} = <u_{n − 1}, v_{n − 1}> v_{n − 1} v_{n − 1}) v_{n − 1} v_n) ⊆ D´(v_{n − 1} u_{n − 1} v_{n − 1}), T_n u_n v_{n − 1} D_{n − 1} ∈ DEP(A(u_{n − 1} D_n ∈ DEP(A(u_n v_{n − 1} D_{n − 1} ∩ v_{n − 1} D_n ∩

3.2, D_{n − 1} = D_n v_1) ∈ DEP(A(u_{n − 1} D_{n − 1} ∩ D´(v_{n − 1}) v_1 D_{n − 1} = D_n v_1) ∈ DEP(A(u_n)).

T_{kn} u_n v_n T_{kn} u_n) D´(v_1 T_{kn} u_n) D´(v_1 reduced.

Y_i Y_i Y_i ∩ V≠∅ <

Y_i<Y_j Y_i Y_j Y_j´ ⊂ Y_j

"< Proof: < Y_i </ Y_i. Y_i Y_i Y_iZ. < Y_i < Y_j => Y_i Y_j Y_i<Y_j and Y_i Y_j. Y_i<Y_j V_j ∈ DEP(Y_j Z_j = V_j ∩ Z and V_j ∩ Y_i = ∅ . Y_i Y_j V_i ∈ DEP(Y_i Z_i = V_i ∩ Z and V_i ∩ Y_j = ∅ Y_j − Y_i , i.e. Y_i ∩ Y_j ⊂ Y_j Z_i ∩ Z_j V_i ∩ V_J Y_i Z_j ⊆ Y_i implies Y_j splits Y_i V_i = V_j ∈ DEP(Y_i ∩ Y_j means Y_i ∩ Y_j Y_i ⊆ (Y_i ∩ Y_j Y_i, ∈ Y_i<Y_j.

< Y_i < Y_j and Y_j < Y_k => Y_i < Y_k. Y_i<Y_j Y_j V_{j1}, V_{j2} ⊆ Y_jV_{j1} ∩ V_{j1}≠∅ , Y_i ⊆ Y_jV_{j2} Y_i ∩ V_{j2} . Y_j < Y_k Y_k V_{k1}, V_{k2} ⊆ Y_kV_{k1} ∩ V_{k1} , Y_j ⊆ Y_kV_{k2} Y_j ∩ V_{k2} . Y_k Y_i V_{k1} ∩ Y_i = ∅ and Y_i − Y_k Y_k Y_i Y_i − Y_k = ∅ Y_i ⊆ Y_k Y_j Y_k since Y_j Y_i Y_j < Y_k V_{k1} ∩ Y_i = ∅ Y_{i1} = Y_i ∩ Y_j and Y_{i2} = Y_i ∩ V_{j2} Y_i ⊆ Y_jV_{j2}, Y_i = Y_{i1}Y_{i2}. Y_j ∩ V_{k1} = ∅ implies Y_{i1} ∩ V_{k1} = ∅ . Y_k Y_kV_{k2} and Y_kV_{k2} V_{j2} implies Y_k (V_{j2} − Y_kV_{k2} Y_k (V_{j2} − V_{k2}). Y_k (V_{j2} − V_{k2} Y_k V_{k1} implies Y_k (V_{k1} − (V_{j2} − V_{k2} Y_k (V_{k1} − V_{j2} V_{k1} ∈ DEP(Y_k V_{k1} − V_{j2} V_{k1} V_{j2} ∩ V_{k1} = ∅ Y_{i2} ∩ V_{k1} = ∅ Y_i ∩ V_{k1} = ∅ Y_k Y_i. ⊂ Y_k Y_i < ⊂ Y_k Y_i < Y´. Y_i < V_1´, V_2 ⊆ Y´V_1 ∩ V_1´ , Y_i ⊆ Y´V_2 Y_i ∩ V_2´ ≠ ∅ . Y_j < Y_k Y_j Y_jZ ⊆ Y´V_1 Y_j V_{j1}, V_{j2} Y_kZ ⊆ Y_jV_{j1} ∩ V_{j1} , Y_i ⊆ Y_jV_{j2} Y_i ∩ V_{j2} V_2´ ∩ Y_j = ∅ , V_{j2} ∩ ∅ V_2´ ∩ V_{j2} V_2 V_{j2} ∈ DEP(Y_j ∩ Y_j ∩ Y_i ⊆ (Y_j ∩ Y_i. Y_i < Y_j and Y_i < ⊆/ Y_j Y_j ∩ Y´ ⊂ ⊂ Y_i < Y´. V_2´ ∩ V_{j2} V_2´ ∩ Y_i V_{j2} ∩ Y_i ∩ ∅ Y_j V_{j2} and Y_j Y_i ⊆ Y_j Y_j ∩ V_2´ ≠ ∅ Y_jZ ⊆ Y´V_1´.

X_0 X_0. Y_i Y_i Y_i ∩ V <

Y_i < Y_j Y_i Y_j Y_j´ ⊂ Y_j < < ⊇ ZX_0 X_0 in FK(V).

Proof T_1

<u_1, v_1> in T_1 ⊆ A(u_1 T_1 D(v_1 ∩ D(v_1) < > <v_1, v_1> in T_1 v_1 v_1 = D(v_1 ⊆ D(v_1). ∩ D(v) ⊇ L

(2) > <=> M <=> MVD(F) <=> *(P(F)).

T_1,...,T_n

*(S(T_1),...,S(T_n

B T_1, T_2, T_3 forest.

T_1 T_2 T_3

T_1 T_2 T_3 decomposition. References meaning,