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The p-differential for the Square Lattice
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Abstract. In this paper, we study the S-differentials of the square lattice graphs. By the adjacent vertex
number sequence of a given vertex set, some closed-form formulas of the S-differentials in the square lattice
graphs are obtained. The results show that the differentials of the square lattice graphs are periodic, so we can
get the differential recurrence formula of the general square lattice graph.
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1. Introduction

The set differential can be attributed to some influence maximization problems|1,2], whose as a fundamental
algorithmic problem for information diffusion in social networks. Based on the profit maximization problem
of city supermarket location, Basilio, Bermudo et al. ([3]) put forward the concept of generalized differential,
i.e., the f-differential of a graph. Suppose G =(V,E) is a simple graph with vertex set V' and edge set E .
Let DcV . B(D) denotes the set of neighbors of D in ¥\D . The differential 5(D) of D is defined as
| B(D)|—| D|. The maximum value of o(D) take over all subsets DV is the differential 6(G) of G . The
differential of a set could act as a measure of how this set can influence the rest of the elements ([4]). In [3],
the f-differential of a graph G is defined as 8,(G) = max{0,(D): DV} =max{|B(D)|- B|D|: DV, >-1} .
Let A be the maximum degree of G . Note that if v eV has the degree A then 04(G)=0,4({v})=A-p. Thus,
if B <A, there will always be a choice of place giving benefits; and if #>A and D <V, then

04(G)=|B(D)| - B|D| < AD|- B|D| = (A- B)|D|< 0,
and hence no set of locations will make benefits. For these reasons, we restrict our study of 94(G) to the
values of f belongs to (-1,A) . Note that the particular case in which f =1 is called the differential of G .
The Cartesian product of two graphs G and H is defined as the graph GxH with the vertex set
V(GxH)=V(G)xV(H) and the edge set E(GxH) , where (x,u)(y,v)e E(VxH) is an edge if x=y and
uve E(H) or xye E(G) and u=v.Let P, be a path of order n. The Cartesian product P, x P, of two paths P,
and P, is a two-dimensional square lattice, in which each inner surface is a unit square with a side length of
1. In this paper, we mainly consider the f-differential of P, x P, . The adjacent vertex number sequence of a
given vertex set is defined, from which some closed-form formulas of the f-differentials in the square lattice
graphs are obtained. The results show that the f-differentials of the square lattice graphs are periodic, so we
can get the differential recurrence formula of the general square lattice graph.

2. Preliminary

Let G =(V,E) be a simple graph of order » >3 with vertex set ¥ and edge set £ . Let u,veV , we write
u~v whenever u and v are adjacent in G . Denote N(v) by the set of neighbors of v in ¥, ie.,
N(v):={ueV :u~v}. The degree of v in G will be denoted by §(v):=|N()|. The subgraph of G induced by
S < v will be denoted by G[S], and the complement of S in ¥ denoted by S . We use B(S) to denote the set
of vertices in S that have a neighbour in § . We called the set SV as a dominating set if every vertex
veS is adjacent to a vertex in S . The dominating number »(G) is the minimum cardinality among all
dominating sets. In the following, combined with the methods of choosing domination sets, we take the black
vertices in the graph as a differential set D, and B(D) the set of neighbors of D in r\p.
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Definition 2.1. Let P, x P, be the square lattice graph. Choose the differential set a,a,a;... as follows: when
the first vertex q, is selected. Then the neighbors of «, are identified. Thus, the number of the neighbors, i.e.
b, = N(a,)| is also identified. Next, when the second vertex a, is selected. Then the neighbors of a, are
identified (if the neighbors of a, are repeated with g, ’s, we omit these repeat neighbors) , thus b, :=| N(a,)|
is also identified. Repeat the above steps continuously, we get the sequence b,b,b;... Which corresponds to
the selected vertex sequence aja,as.... We call bb,b;... as the adjacent vertex number sequence(AVNS) of
a,a,as... whose according to the locations of selected vertices, where b, is sorted from left to right and from
top to bottom on the square lattice graph P, x P,.

Remark. By Definition 2.1, we have [D|=n and |B(D)|=b, +b, +...+b, . If |B(D)|- g|D|=0,(G) then we call
the selected vertex set D the minimum differential set and b,b,b,... the minimum adjacent vertex number
sequence(MAVNS) .

The following Lemmas 2.1-2.4 will be used in sequel.

Lemma 2.1. ([3]) Let G=(V,E) be a graph of order n . If S e(~1,A) , then 0,(G)=n—-(1+B)y(G). That is,
every f-differential set is a minimum dominating set.

Lemma 2.2. ([3])
2= p)+1- B if Be(0,1) and n=2(mod3),
0,(RxP)=0,(R)=1 > (1)
LgJ(Z -5 otherwise.
Lemma 2.3. ([5])
2|_n—_lj if nodd,
aRxp)=1 * @)
ZI_%J +1 otherwise.
Lemma 2.4. ([6])
6k—1 n=4k,
(P x P )= 6k+1 n=4k+1, 3)

6k+2 n=4k+2,
6k+3 n=4k+3.

3. The p-differential for £, x P,

3.1. The p-differentials of P, xP (4<m<7)

By the symmetry of the square lattice, we consider the minimum differential sets of P, x P, (m,n >4) and
use black dots to represent the selected minimum differential sets of P, x P, (m,n>4) . Note that the method
of choosing the minimum differential set is not unique. From Lemmas 2.2-2.4, we see that the
differentials(or f-differentials) in P, x P, (m =1,2,3) are periodic. Thus, we will focus on the periodicity of /-
differentials in P, x P, (4<m<7).

Theorem 3.1. Let n>4.If #<I1 then

12k-4k n =4k,
12k +2—(4k+1) g n=4k+1,

Op(BixF)= 12k +5—(4k+2) B n=4k+2, 4)
12k +9—(4k+3) 4 n=4k+3.

Proof. By using induction to n . Refer to Fig.1, we consider the following four cases:

Case 1 n=0(mod4). When n=4. The MAVNS in P,x P, is 3333. Then |D|=4, [B(D)|=3+3+3+3=12
and 0,(P, x P,) =|B(D)|- B|D|=12-4p . Thus (4) holds. Suppose (4) holds for n =4k , i.e. the MAVNS in
P, x Py, is bb,..b, such that |D|=4k , |[B(D) =12k . When n=4k+4. The graph P, x P, ,, can be obtained
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from the graph P, x P,, by adding four columns in its right. We reconsider the last column of P, x P, and
obtain that the MAVNS in P, x P, iS bb,..b,, 42333 . Thus

|D| =4k +4 =4k +1) ,|B(D)| =12k -3+4+2+3+3+3=12(k+1).
By the inductive hypothesis, 0 4(P, x P,) = |B(D)|- B|D| =12k — 4kp3 .

P, x P, P, xP. by % By Py x P,
Figure 1. Four Cartesian product graphs in P, x P, .

Case 2 n=1(mod4). When n=5. The MAVNS in P, x P; is 33341. Then
04(P,x Py)=|B(D)|- B|D|=14-58 .
Thus (4) holds. Suppose (4) holds for n=4k+1, i.e. the MAVNS in P, x P, is bb,..by,, , satisfying
|D|=4k+1, |B(D)| =12k +2. When n=4k+5 . Since the graph P, x P, s can be obtained from P, x P, by
adding four columns in its right. Then the MAVNS in P, x Py, 5 is bb,...b,, 23341, which implies that
|D|=4k +1+4=4(k+1)+1, [B(D)| =12k +2-1+2+3+3+4+1=12(k +1)+2.
By the inductive hypothesis, we have 8 4(P, x P,) =|B(D)|- A|D| =12k + 2 - (4k +1)5 .
Case 3 n=2(mod4). When n=6. The MAVNS in P, x B, is 333422. Then
05(P,x Py) =|B(D)|- B|D|=17-65.
Thus (4) holds. Suppose (4) holds for n=4k+2, i.e. the MAVNS in P, xP, ., is bb,..b,, , , satisfying

|D| =4k +2, |B(D)|=12k+5. When n =4k +6 . Since the graph P, x P,, ., can be obtained from P, xP,,,, by
adding four columns in its right. Then the MAVNS in P, x Py, ¢ 1S bb,...by;, 33422 . Thus

ID|=(4k +6)+4=4(k+1)+6, |B(D)| =12k +5-2+3+3+4+2+2=12(k +1)+5.
By inductive hypothesis, 0 (P, x P,) = |B(D)|- B|D| =12k +5—(4k +2)3 .
Case 4 n=3(mod4). When n=7. The MAVNS in P, x P, is 3334233. Then 0,(P,xPR)=21-74. Thus (4)

holds. Suppose (4) holds for n=4k+3 . When n=4k+7 . Since the graph P, x P, ., can be obtained from
P, x P, ,; by adding four columns in its right. Then the MAVNS in P, x P, ; 1s bb,..hy;,,43341. Thus

ID|=4k+3+4=4(k+1)+3, [B(D)|=12k +9-3+4+3+3+4+1=12(k+1)+9.
By inductive hypothesis, 0,(P, x P,) =|B(D)|- B|D| =12k +9—(4k +3) B . The proof is complete.
Theorem 3.2. Let n>4. Then

2k-1-7kp n =6k,
22k+3—(7k+1)B n=06k+1,
22k+6-(7k+2)f n=6k+2,
0,(PxP)= 5
22k +9-(7k+3) n=6k+3, )
22k-8-(7k-2) B n=06k-2,
2k -5-(7k-1) n=6k-1.

Proof. Similar to the proof of Theorem 3.1, we consider the following six cases (refer to Fig.2) :
Case 1 n=0(mod6). When n=6. The MAVNS in P x Fy is 3433323. Then 0,(P,xF,) =21-7/ . Suppose
(5) holds for n=6k , i.e. the MAVNS in P x P, is bb,..b;, , satisfying |D|=7k , |B(D)|=22k-1. When
n=6k+6.The MAVNS in P, x P, is bb,..b,, 44333323 . Thus

ID|=7k+7=7(k+1), |B(D)|=22k—1-3+4+4+3+3+3+3+2+3=22k+21=22(k +1)-1.
By inductive hypothesis, 0 ,(P; x B,) =|B(D)|- A|D|=22k —1-(7k)p .
Case 2 n=1(mod6) . When n=7.The MAVNS in Psx P, is 34333243. Then 0,(P, x P,) =25-8/ . Suppose
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(5) holds for n=6k +1,1i.c. the MAVNS in P x Py, is bb,..by.,, satisfying |D|=7k +1, [B(D)|=22k +3.
When =6k +7. The MAVNS in P, x Py, is byb,..h;; 43333243 , thus |D|= Tk +1+7=7(k +1) +1,

|B(D)| =22k +3-3+4+3+3+3+3+2+4+3=22k+25=22(k+1)+3. By inductive hypothesis, (5) holds .
Case 3 n=2(mod6). When n=8. The MAVNS in P, xF, is 343332442. Then 0,(P,xR)=28-97.

Suppose (5) holds for n=6k +2,i.e. the MAVNS in Pyx Py, is bb,..by ., , satisfying |D|=7k+2,

|B(D)| =22k +6. When n=6k+8. The MAVNS in Pyx Py, ¢ is bb,..b;; ;33332442 By inductive hypothesis,
04(P.xP)=22k+6—(Tk+2)3.

BRE P x Fg P x P, P> F Ps X Py«

Figure 2. Five Cartesian product graphs in P, x P, .

Case 4 n=3(mod6) . When n=9 . The MAVNS in P, xPF is 3433324432. Then 0,(P,xF)=31-105 .

Suppose (5) holds for n=6k+3 , i.e. the MAVNS in P xP,,, is bb,.b,,, , satisfying |D|=7k+3,

|B(D)|=22k+9. When n=6k+9. The MAVNS in P, x Byo isbb,..b;;,,33324432 . Thus
ID|=7k+3+7=T(k+1)+3, |B(D)|=22k+9-2+3+3+3+2+4+4+3+2=22k+31=22(k+1)+9.

By inductive hypothesis, (5) holds.
Case S n=4(mod6). When n=4. The MAVNS in P, x P,(= P,x P,) is 34322. Then 0,(P,xP)=14-5p.

Suppose (5) holds for n=6k-2,1i.e. the MAVNS in P,x P, , is bb,..b;;_, , satisfying |D|=7k -2,

|B(D)| =22k -8. When n =6k +4. Since the graph P; x P, can be obtained from P x F; by adding four

columns in its right. Refer to the Case 1 the MAVNS in P, x Py, 1S bb,..bh,, 443322, thus
ID|=7k+5=7(k+1)-2 |B(D)|=22k—-1-3+4+4+3+3+2+2=22k+14=22(k+1)-8 .

By inductive hypothesis, (5) holds.

Case 6 n=5(mod6). When n=5. The MAVNS in P;x P is 343331. Then 0,(P,xP,)=17-6/. Suppose (5)

holds forn =6k -1, i.e. the MAVNS in P, xR, is bb,..by, ,, satisfying |D|=7k -1, |B(D)| =22k -5 . When
n=6k+5. Since the graph P, x P, s can be obtained from P x P, by adding five columns in its right. Refer
to the Case 1 the MAVNS in P x By, 5 1S bb,..b,, 4433331, thus

D|=7(k+1)~1, |B(D)|=22k—-1-3+4+4+3+3+3+3+1=22k+=22(k+1)-5 .
By inductive hypothesis, (P, x P,) = 22k —=5—(7k—1) . Complete the proof.
Theorem 3.3. Let n>4. Then

32k-2-10kp n="7k,

32k +4—(10k +2) n="Tk+1,

32k+5-(10k+3) 4 n="Tk+2,

0,(P,x P)=132k+10—(10k +5) n="Tk+3, ©)

32k—15-(10k-4) 8 n="7k-3,

32k -11-(10k-3) 8 n="7k-=2,

32k—6-(10k-1) 3 n="Tk-1.
Proof. Similar to the proof of Theorem 3.1, we consider the following seven cases (see Fig.3):
Case 1 n=0(mod7). When n="7.The MAVNS in F x P; is 3234244332, Then 0,(F,xP,)=30-105.
Suppose (6) holds for n =7k, i.c. the MAVNS in B x P, is bb,..by, , satisfying |D|=10k , |B(D)|=32k-2.

When n=7k+7. The MAVNS in B x Py, ; is bb,..b,, 34323344422, thus |D|=10k +10=10(k +1),
|B(D)|:32k—2—2+3+4+3+2+3+3+4+4+4+2+2:32k+30:32(k+1)—2. By inductive hypothesis, (6) holds.
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Case 2 n=1(mod7). When n=8.The MAVNS in F x K is 323424433332, Then 0,(F, xR)=36-127.
Suppose (6) holds forn =7k +1, i.e. the MAVNS in Py x Py, is bb,..b,, , satisfying [D|=10k +2,
|B(D)| =32k +4. When n=7k+8.The MAVNS in Py x Py g ishb,..b,, 432334442332 , thus

|D| =10k+2+10=10(k+1)+2, B(D)| :32k+4—3—2+4+3+2+3+3+4+4+4+2+3+3+2:32k+36:31k+1)+4.

By inductive hypothesis, (6) holds.
Case 3 n=2(mod7). When n=9. The MAVNS in F;x R, is 3234244333321. Then 0,(F,xR)=37-135.

Suppose (6) holds for n=7k+2,i.c. the MAVNS in P x Py, is bb,..b,s, satisfying |D|=10k +3,
|B(D)|=32k+5. When n=7k+9. The MAVNS in B x Py qishb,..b,,,,23344423432 , thus

|D|:10k+3+10=10(k+1)+3, B(D)|=32k+5—1+2+3+3+4+4+4+2+3+4+3+1:32k+37:32(k+1)+5.
By inductive hypothesis, 0 ,(F x F,) = |B(D)| - A|D| = 32k +5-(10k +3)B .

B, xP, Fs xRy

Figure 3. Five Cartesian product graphs in P, x P, .

Case 4 n=3(mod7). When n=10. The MAVNS in F, x B, is 32342443333222. Then 0,(F, xR,) =42-155.
Suppose (6) holds for n=7k +3,i.c. the MAVNS in P x Py 5 is bb,..b,s, satisfying |D|=10k +5,
|B(D)| =32k +10. When n=7k+10. The MAVNS in Py x Py 4isbb,...b,,, 334442342331, thus
|D|=10(k+1)+5 R B(D)|=32k+10—2—2+3+3+4+4+4+2+3+4+2+3+3+1=32k+42=32(k+1)+10.
By inductive hypothesis, d,(F, x P,) =|B(D)|- B|D| =32k +10—(10k +5) 8 .
Case S n=4(mod7). When n=4.The MAVNS in P, x P,(=P,x F,) is 323423. Then 0,(P,xF,)=17-64.
Suppose (6) holds forn =7k -3, i.e. the MAVNS in P, x P, _; is bb,..by; 4, satisfying |D|=10k -4,
|B(D)|=32k-15. When n =7k +4. Since the graph P, x P, can be obtained from P, x P, by adding four
columns in its right. Then the MAVNS in B x Py, iS bb,..b,, 3423423, thus

ID|=10k =4 +10 =10(k + 1)~ 4 |B(D)|=32k—-2-2+3+4+2+3+4+2+3=32k+17=32(k+1)-15 .

By inductive hypothesis, (6) holds.
Case 6 n=5(mod7). When n=5.The MAVNS in P, x Fy is 3234243. Then 0 ,(F, x ;) =21-7/ . Suppose

(6) holds for n=7k-2,1i.e. the MAVNS in Fyx Py, , is bb,..by 5, satisfying |D|=10k -3, |B(D)| =32k —11.
When n =7k +5. Since the graph P, x P, s can be obtained from P, x P, by adding five columns in its right.
Then the MAVNS in B, x Py 5 18 bb,..b,, 34234243 , thus

|D|=10(k +1)=3, |B(D)|=32k-2-2+3+4+2+3+4+2+4+3=32k+21=32(k +1)~11 .
By inductive hypothesis, 0 ;(P; x F,) = |B(D)| - A|D| = 32k - 11— (10k -3)8 .
Case7 n=6(mod7). When n=6. The MAVNS in P, x B, is 323424422, Then 0,(F, xF,)=26-97.
Suppose (6) holds for n=7k -1, 1i.e. the MAVNS in P, x P, is bb,..by;_,, satisfying |D|=10k -1,
|B(D)| =32k—6. When n="7k+6. Since the graph P, x P, ,, can be obtained from 7 x P, by adding six
columns in its right. Then the MAVNS in Py x P, 18bb,...h,, 3423424422 , thus
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|D|=10(k+1)=1, |B(D)|=32k—2-2+3+4+2+3+4+2+4+4+2+2=32k+26=32(k+1)—6 .

By inductive hypothesis, (6) holds. Complete the proof.
Theorem 3.4. Let n>4. Then

32k —2-10k3 n =6k,
32k+5-(10k+2) B n=6k+1,
32k+9-(10k+4) B n=06k+2,
Oplhyxb)= 32k +14-(10k +5) 8 n=6k+3, ()
32k-11-(10k-3) 8 n=06k-2,
32k-7-(10k-2) 8 n=6k-1.

Proof. Similar to the proof of Theorem 3.2, we consider the following six cases:

P,xP, P,xP, B xP,
Figure 4. Three Cartesian product graphs in P, x P, .

Case 1 1 =0(mod6). When n=6. The MAVNS in P, x F is 3233444322 Then 0,(P,xF,)=30-105.
Suppose (7) holds for n =6k , i.e. the MAVNS in P, x P, is bb,..by, , satisfying |D|=10k , |B(D)| =32k -2.
When 7 =6k +6.The MAVNS in P, x Py, ¢ isbb,...b,,_,334333444322 , thus |D|=10k +10 =10(k +1)
|B(D)|=32k-2—2—2+3+3+4+3+3+3+4+4+4+3+2+2=32k+30=32(k+1)—2 .
By inductive hypothesis, 0 4(P, x B,) = |B(D)| - f|D| = 32k -2 - 10k8.
Case 2 n=1(mod6). When n=7. The MAVNS in P, x P, is 323344433332 . Then 0,(P, xP,) =37-125.
Suppose (7) holds for n =6k +1, i.e. the MAVNS in P, x By, is bb,..by,,, satisfying |D| =10k +2,
|B(D)| =32k +5. When n=6k+7.The MAVNS in P, x P, ; ishb,..b,, 432244433332 , thus
|D|=10(k+1)+2 R B(D)|=32k+5—3—2+4+3+2+2+4+4+4+3+3+3+3+2=32k+37=32(k+1)+5 .
By inductive hypothesis, 8 ;(P, x P,) =|B(D)| - |D| = 32k +5-(10k +2)8 .
Case 3 n=2(mod6). When n=8. The MAVNS in P, x i is 32334443334311 . Then 0,(P,xR)=41-147.
Suppose (7) holds for n =6k +2, i.c. the MAVNS in P, x Py, is byb,...bo 4, satisfying |D|=10k + 4,
|B(D)| =32k +9 . When n=6k+8.The MAVNS in P, x Py ¢ ishb,..b,,.,224443334311, thus
|D|=10(k+1)+4 |B(D)|=32k+9—1—1+2+2+4+4+4+3+3+3+4+3+1+1=32k+41=32(k+1)+9 .
By inductive hypothesis, 8 ;(P, x P,) =|B(D)| - D] = 32k +9 - (10k +4)3 .
Case 4 n=3(mod6) . When n=9.The MAVNS in P; x R, is 323344433343223 . Then 0,(P,xR)=46-154.
Suppose (7) holds forn = 6k +3, i.e. the MAVNS in P, x By, 3 i8bby..byorss , satisfying [D] =10k +5,
|B(D)| =32k +14. When n =6k +9. The MAVNS in P, x Py, isbb,..b,,,, 44433343223 , thus
|D| =100k +1)+5,|B(D)| =32k +14-3+ 4+ 4+ 4+ 4+3+3+3+4+3+2+2+3 =32k +46=32(k +1) +14 .
By inductive hypothesis, 0 ,(P, x P,) =|B(D)|- f|D| = 32k +14-(10k +5) .
Case 5 n=4(mod6). When n=4. The MAVNS in P, x P, is 3233433. Then 0,(P,xP,)=21-74. Suppose
(7) holds forn =6k -2, i.e. the MAVNS in P, x Py, , is bb,...by.3, satisfying |D|=10k -3, |B(D)| =32k -11.
When #n =6k + 4. Since the graph P, x Py, , can be obtained from P, x B, by adding four columns in its right.
Then the MAVNS in P, x Py, is bb,..b,, ,334322433, thus |D|=10k +7 =10(k +1)-3,
|B(D)|=32k-2-2-2+3+3+4+3+2+2+4+3+3=32k+21=32(k+1)-11.
By inductive hypothesis, 0 ,(P, x P,) = |B(D)|- A|D| = 32k —11 - (10k -3)2.
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Case 6 n=5(mod6). When n=5. The MAVNS in P, x Py is 32334442. Then 0,(P,xP,)=25-8/ . Suppose
(7) holds for n =6k -1, i.e. the MAVNS in P, x Py, is byb,...bygy., , satisfying |D| =10k -2, |B(D)| =32k -7.
When n =6k +5. Since the graph P, x F;,,s can be obtained from P, x B, by adding five columns in its right.
Then the MAVNS in P, x Py .s1i8hb,...b,,, ,3343224442 | thus

D] =10k +1)-2, |B(D)| =32k -2-2-2+4343+4+3+2+2+4+4+4+2 =32k +25=32(k +1)-7.
By inductive hypothesis, 0 ,(P, x P,) = |B(D)|- BID| = 32k - 7-(10k - 2)3 . Complete the proof.

3.2. The p-differentials of P, x P, (4 <m,n)

P, xP,

A P4><Pn

Figure 4. B xP,

By the p-differentials of P, xP,, P, % P,, P, % P,and P, x P,, we can get the S-differentials of P, x P, (m,n>4).
The methodology is as follows: we construct P, x P, (m,n > 4) with B 1 xP,and P -xP,, which as shown
H H
in Fig. 4. Let the minimum differential sets of A xF, and B xP, be D, and D, , respectively. The
H H
corresponding neighbor sets of PV J x P, and P{mw x P, are B(DI) and B(Dz), respectively. The P, x P, can be
2 2
obtained from PV' J x P, and P(mw x P, by sticking them together, where black spots are not allowed to be
2 2
adjacent. The minimum differential set of P, x P, is D, + D, , the neighbour is B(D,)+ B(D,)+S , where S is
composed of the new neighbor sets of D, and D, which be added on the last line of PV J x P, and the first
2
line of PV J x P, respectively. Thus, we have the following Theorem 3.5.
2

Theorem 3.5. 0, (P, xF,)=|B(D,)+B(D,)+S|-|D,+D,| 5 .

Remark. In fact, if #=1 we get o(P, x P,)(m,n>4). When € (-1,1) . Suppose
0 4(P, x P,) =|B(D)|- A|D| =|B(D) + a|- B|D + o, where |B(D) +a|+|D +a|<|V (P, x P, ).
If such a « exists. We have 0 ,(P, x P,) = |B(D) +a|- gD+ a| . When g€ (1,A). Suppose
0,4(P, x P,) = |B(D)|- AID| = |B(D) - a|- SID - &l , where|a| <|D| .
If such a « exists, we have d,4(B, x P,) =|B(D)- a|- B|D - a|. Thus, we have the following Theorem 3.6.
Theorem 3.6. Let m,n >4 .Then

[B(D)-|p] p-i
9,(P,xP,)=1|B(D)+a|-p|D+q |B(D)+a|+|D+a|<V(P,xP), Be(-11). (8)
|B(D)-a|-B|D-q la|<|D|, Be(l,A)

4. Conclusions

By the methods of choosing MAVNS, we have studied the £ -differentials of the square lattice graphs.
The results show that the differentials of the square lattice graphs are periodic(Theorems 3.1-3.4), by which
we can get the differential recurrence formula of the general square lattice graph(Theorem 3.5-3.6). Thus, the
differentials of the square lattice graphs are also can be obtained. But now we don't have a good way to
determine o in Theorem 3.6.
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