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Description:

Lattice Point: It means the points in the plane with integer

co-ordinates. @ 12)
Let a triangle with vertices
(p.a).(p+|n,).(p.q+|r) where p, g, N are integers. BN
I: Let nis a +ve integer
Case: 1:
Let a triangle with vertices oo 0
+ + . ’
(P.).(P+10).(P.A*D) yhere P ¥ are integers. No. of Lattice points inside the triangle = 0
No. of Lattice points in the boundary of the trileng 6 = 3 X
2.
Case: 3:
Let a triangle with verticegp,q),(p+ 3,q),(p,q+3)
®:4+1) where p ¢ are integers.
@.4+3)
.9 ptl.q) f
No. of Lattice points inside the triangle = 0
No. of Lattice points in the boundary of the tril;ng 3 = 3 X
1.
Case: 2 ®0 @39
Let a triangle with vertices No. of Lattice points inside the triangle= 1=3-2
(p,9),(p+ 2,09),(p,g+2) where PO e No. of Lattice points in the boundary of the trisag 9.
ntegers. Case: 4:
Let a triangle with vertices

(p,q), (p+ 4,9), (p,q+ 4) where p,q are integers.
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oo No. of Lattice points in the boundary of the trilng-
0 n=0
{:ﬁ n nisa+ veinteger|n =1
No. of Lattice points inside the triangle

0 <2
=2 |n*-3n+2 .
k=-—1"—nisa+ veinteger|n| > 2
p=] 2
_ _w o ) e Ill: Let n is not an integer
No. of Lattice points inside the triangle = 3 =%+ (4-3)
No. of Lattice points in the boundary of the tritng 12 = 3 Case 1: when 0<n<1
X4.
Case: 5:
Let a triangle with vertices
(p,9),(p+5,q),(p,g+5) where p,q are integers.
@.4+5)
)
p.qH09)
@ qt0.1) |
) ®. 9 @+09,9
X .l q)
No. of Lattice points inside the triangle = 0
No. of Lattice points in the boundary of the trileng 1= 2[n]
@ 3 +1.
L Case 2: when 1<n<2:
@0 45,0
No. of Lattice points inside the triangle = (5-2)5-3) + (5-
2) (®.q+19)
No. of Lattice points in the boundary of the trilng 15 = 3
X5.
e @.qt1.1)
From above 5 cases we can conclude that if a teangh &

vertices (p,q),(p + n,CI),(p,q + n) where

P, d, N are integers and n is +ve integer, then

No. of Lattice points in the boundary of the trilng- -
0 n=0
. . 9  @LLY g9 )
3n nisa+veintegern=>1
No. of Lattice points inside the triangle = No. of Lattice points inside the triangle = 0
No. of Lattice points in the boundary of the trilng 3 =

0 n<?2 2[n]+1.

_{(n—Z) +(N=3) +....... +(n—-(n-1)) nisa+veintegern>2 Case 3: when 2<n<3:

0 n<?2 .qt29)

=] n*-3n+2 . .
k= nisa+ veintegern > 2 oo qi21)
k=1

2
IIl: Let n is a negative integer: \
As|n| = |— n| , S0 we can replace n dm|
Hence Triangle having verticep,q),(p + n,q),(p,q+n)
where p g,n are integers, then

®,0) 21,0 (29,9

www.ijarst.com Shyam Sundar Agrawal Page | 11



Int. J. Adv. Res. Sci. Technol. Volume 1, Issuel, Oct-2012, pp 10-13.

No. of Lattice points inside the triangle = 1 = {r]
No. of Lattice points in the boundary of the trilmg 5 =
2[n]+1.

Case 4: when 3<n<4;:

@.4t39

g3

[ ) (+3l,q) @+39,q)

No. of Lattice points inside the triangle = ([n]-L)[n]-2)

No. of Lattice points in the boundary of the trilng 7 =
2[n] + 1.

Case 5: when 4<n<5

@iyl

@, qt49)

@9 @prl,g 0549

No. of Lattice points inside the triangle

= ([n]-1) + ([n]-2) + ([n]-3)

No. of Lattice points in the boundary of the trilng 9 =
2[n] + 1.

From above 4 cases we can conclude that if a teangh
vertices (p,q),(p+n,q),(p,q+n) where P,0, are
integers andN is not an integetthen

No. of Lattice points in the boundary of the trilng-

0 n=0
2[n]+1 nisa+ veintegern=0
No. of Lattice points inside the triangle =

n<2

0
— JInl= 2 _
B %fk = M nisa+ veintegern > 2
= 2

Form the conclusion of I, Il and Il we can concluce that
If a triangle with vertices

(p,9),(P+n,q),(p,g+n) where p,q, are

integers andN is real number, then

Number of Lattice points inside the triangle=

0 <2
In-2 2_
Dk :M nisaninteger|n > 2
(o1

>k :u nisnotaninteger|n > 2

k=1
Number of the Lattice points on the boundary of the
triangle=

0 nisnotaninteger|n <1
3n| nisaninteger|n =1
ZH n\] +1 nisnotaninteger|n >0

The above result also satisfies Pick's Theorem.
Proof: - Let a triangle with vertices

(p,9),(p+n,q),(p,q+n) where p,q and n

are integers.

2
Then Area of triangle = A o

2
No. of Lattice point inside the triangle = |
0 <2
| = [nj-2

Dk nisaninteger|n > 2
k=1

No. of Lattice points on the boundary of the trikeng B
s- {30 nisanintegerjn/>1
Case 1: Whenn=1

1=0
B=3
Now, |+B/2-1=0+3/2-1=%=A
Which satisfies Pick’s theorem

A=1+B/2-1.
Case 2: When n = 2.
2
A="_5. 1=0, B=6
2

Now, |+B/2-1=0+3-1=2=A
Which satisfies Pick’s theorem
A=1+B/2-1.

2
Case3:-whenN>2 ="
2

[n]-2 B )
1=y k=1+2+3+..... +(n_2):w,
k=1 2
B=3n
A=1+B/l2-1=
(n-2(h-1 +$—l: (n—2)(n—]_)+31_2:n2 _31+2+31_2:12
2 2 2 > >

So, from Case 1, 2 and 3 it satisfies Pick’s theore

Conclusion
Based on our informal findings, it appears as ¢fou
one can find directly the total number of pointshaintegral
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