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 The present article is an attempt to illustrate the direct formula for calculating total number of 
points with integral co-ordinates (Lattice Points) inside a triangle and on the boundary of the 

triangle with vertices ),(),,(),,( nqpqnpqp ++  where qp,  are integers 

and n  is a real numbers. 
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Description: 
 
Lattice Point:  It means the points in the plane with integer 
co-ordinates. 
 Let a triangle with vertices 

),(),,(),,( nqpqnpqp ++ where nqp ,,  are integers.  

I: Let n is a +ve integer 
Case: 1:  

Let a triangle with vertices 
)1,(),,1(),,( ++ qpqpqp  where qp,  are integers. 

 
No. of Lattice points inside the triangle = 0 
No. of Lattice points in the boundary of the triangle = 3 = 3 X 
1. 
Case: 2  

Let a triangle with vertices 

)2,(),,2(),,( ++ qpqpqp  where 
qp,

 are 
integers. 

 
No. of Lattice points inside the triangle = 0 
No. of Lattice points in the boundary of the triangle = 6 = 3 X 
2. 
Case: 3:  

Let a triangle with vertices )3,(),,3(),,( ++ qpqpqp  

where qp,  are integers. 

 
No. of Lattice points inside the triangle= 1=3-2 
No. of Lattice points in the boundary of the triangle = 9. 
 
Case: 4:  

Let a triangle with vertices 
)4,(),,4(),,( ++ qpqpqp  where qp,  are integers. 
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No. of Lattice points inside the triangle = 3 = (4-2) + (4-3) 
No. of Lattice points in the boundary of the triangle = 12 = 3 
X 4. 
 
Case: 5:  

Let a triangle with vertices 
)5,(),,5(),,( ++ qpqpqp  where qp,  are integers. 

 
No. of Lattice points inside the triangle = (5-2) + (5-3) + (5-
4) 
No. of Lattice points in the boundary of the triangle = 15 = 3 
X 5. 
  
From above 5 cases we can conclude that if a triangle with 

vertices ),(),,(),,( nqpqnpqp ++  where 

nqp ,,  are integers and n is +ve integer, then 

No. of Lattice points in the boundary of the triangle =  
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II: Let n is a negative integer:  

As nn −= , so we can replace n by n  

Hence Triangle having vertices ),(),,(),,( nqpqnpqp ++  

where nqp ,,  are integers, then 

No. of Lattice points in the boundary of the triangle =  
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III: Let n is not an integer 
 
Case 1: when 0<n<1 
 

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

 
Case 2: when 1<n<2: 

  
No. of Lattice points inside the triangle = 0 
No. of Lattice points in the boundary of the triangle = 3 = 
2[n]+1. 
 

Case 3: when 2<n<3: 
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No. of Lattice points inside the triangle = 1 = [n] - 1 
No. of Lattice points in the boundary of the triangle = 5 = 
2[n]+1. 

Case 4: when 3<n<4: 
 

 
 
No. of Lattice points inside the triangle = ([n]-1) + ([n]-2) 
No. of Lattice points in the boundary of the triangle = 7 = 
2[n] + 1. 
Case 5: when 4<n<5 

 
 
No. of Lattice points inside the triangle  
= ([n]-1) + ([n]-2) + ([n]-3) 
No. of Lattice points in the boundary of the triangle = 9 = 
2[n] + 1. 
From above 4 cases we can conclude that if a triangle with 

vertices ),(),,(),,( nqpqnpqp ++  where ,,qp  are 

integers and n  is not an integer, then 
No. of Lattice points in the boundary of the triangle =  
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No. of Lattice points inside the triangle =  
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Form the conclusion of I, II and III we can conclude that  
 If a triangle with vertices 

),(),,(),,( nqpqnpqp ++  where ,,qp  are 

integers and n  is real number, then 

Number of Lattice points inside the triangle=  
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Number of the Lattice points on the boundary of the 
triangle= 
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The above result also satisfies Pick’s Theorem. 
Proof: - Let a triangle with vertices 

),(),,(),,( nqpqnpqp ++  where qp,  and n  

are integers. 

Then Area of triangle = A = 
2

2n  

No. of Lattice point inside the triangle = I 

I =
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No. of Lattice points on the boundary of the triangle = B  

B =  { 1integer,an  isn 3 ≥nn  

Case 1: When n = 1. 

 A =
2

1

2

2

=n
. 

 I = 0 
B = 3 

Now, I + B/2 – 1 = 0 + 3/2 – 1 = ½ =A 
Which satisfies Pick’s theorem  

A = I + B/2 – 1. 
Case 2: When n = 2. 

 A = 2
2

2

=n .,    I = 0,     B = 6 

Now, I + B/2 – 1 = 0 + 3 – 1 = 2 = A 
Which satisfies Pick’s theorem  

A = I + B/2 – 1. 

Case 3: - when 2>n  A = 
2

2n
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 B = n3  
A= I + B/2 – 1 = 
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So, from Case 1, 2 and 3 it satisfies Pick’s theorem. 
 
Conclusion 
 Based on our informal findings, it appears as though 
one can find directly the total number of points with integral 
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co-ordinates (Lattice Points) inside a triangle and on the 
boundary of the triangle with vertices 

),(),,(),,( nqpqnpqp ++  where qp,  are integers 

and n  is a real numbers. I have not conclusively proved our 

conjecture, but instead leave this as an exercise to the 
interested readers. 
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