
 
Copyright © Md. Mizanur Rahman. This is an open access article distributed under the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

International Journal of Physical Research, 11 (1) (2023) 26-30 
 

International Journal of Physical Research 
 

Website: www.sciencepubco.com/index.php/IJPR  

 

Research paper 
 

 

 

 

Graphical representation of a real valued function in  

the interval where it gives imaginary value 
 

Md. Mizanur Rahman * 

 
Department of Arts and Sciences, Bangladesh Army University of Science and Technology, Saidpur, Bangladesh  

*Corresponding author E-mail: mizan@baust.edu.bd 

 

 

Abstract 
 

We are introduced to the graph of a real valued function 𝑦 = 𝑓(𝑥). But when values of 𝑓(𝑥) are imaginary numbers at some points of 

real axis, we have no graphical representation of the function at those points. This article demonstrates a model where we construct a 3D 

graph of the function at those points where values of the function are imaginary numbers. 
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1. Introduction 

Graph of function is very important to understand the behaviour of a function. Graphs can provide valuable visual information about a 

function. Everywhere graph of function is used. In mathematics graph of function is widely used to describe others mathematical phe-

nomenon. If f is a real-valued function of a real variable, then the graph of f in the xy-plane is defined to be the graph of the equation y =
f(x). [1] If value of a function at some points is imaginary number, then the graph of the equation y = f(x) doesn’t show this imaginary 

part. In this article we are trying to have a visual presentation of the part of a function where it gives imaginary number. As example, ln x 

, √x functions have no graph on the negative x axis, since ln x, √x functions give imaginary number when x is a negative number. Here, 

we represent graphs of ln x, √x and sec−1 x functions on the interval where these functions give imaginary value along with usual graph.  

2. Materials and methods 

At first, we take the three-dimensional rectangular coordinate system to describe this model. At the point x = x0 where value of the func-

tion is a complex number, at that point we consider a complex plane (we may denote this complex plane by CPx=x0
) that is perpendicular 

to the x-axis. Real axis of the complex plane CPx=x0
 is the straight line x = x0 in the xy plane that is parallel to the y axis and the imagi-

nary axis of the complex plane CPx=x0
 is the perpendicular line to the xy plane at the point (x0, 0, 0) that is parallel to the z-axis. Part of 

the real axis of the complex plane CPx=x0
  in the side of the positive y-axis is considered as positive real axis and part of the real axis of 

the complex plane CPx=x0
 in the side of the negative y-axis is considered as negative real axis. Positive and negative imaginary axes of 

the complex plane CPx=x0
 are determined same as z-axis. Origin of the complex plane CPx=x0

is on the x-axis at the point (x0, 0, 0). If 

f(x0) = u + iv, then the point (x0, u, v) is a point on the graph of the function. The graph created by combining all these points may be 

called imaginary part of the graph of the function f(x) and the as usual graph may be called real part of the graph. Real part of the graph 

of a function always stays in the xy plane. But imaginary part always stays outside of the xy plane.  

http://creativecommons.org/licenses/by/3.0/
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Fig. 1: Complex Plane CPX=X0

 at X = X0. 

3. Results and discussions 

3.1. Graph of 𝐥𝐧 𝐱 function 

We know that, [2] 

 

ln x = ln |x| + iπ = u + iv          x ∈ (−∞, 0)  

 

Therefore, u = ln |x| and v = π 

 

Parametric equations of the graph of ln x function: 

Parametric equations of the real part: 

 

x(t) = t;   y(t) = ln t ;    z(t) = 0;       t ∈ (0, ∞)  

 

Real part is created by combining all the points of the set: {(t, ln t , 0) | t ∈ (0, ∞)}. 
 

Parametric equations of imaginary part:  

 

x(t) = t;     y(t) = ln |t| ;      z(t) = π;       t ∈ (−∞, 0)  

 

Imaginary part is created by combining all the points of the set: {(t, ln |t| , π)   |  t ∈ (−∞, 0)}.  
The following graph of ln x function is generated by Mathematica. The code of Mathematica is given below- 

 

a = ParametricPlot3D[{t, Log[t],0}, {t, 0,5}, PlotStyle → Blue];  
 

b = ParametricPlot3D[{t, Log[Abs[−t]], π}, {t, −5,0}, PlotStyle → Red];  
 

Show[{a, b}, PlotRange → {{−5,5}, {−5,3}, {0,5}}, Axes → True, AxesOrigin → {0,0,0}, Ticks → {{−5, −4, −3, −2, −1,0,1,2,3,4,5},
{−5, −4, −3, −2, −1,1,2,3}, {1,2,3,4,5}}, TicksStyle → Directive[Black, 20]]  
 

 
Fig. 2: Graph of ln x Function. 

 

Blue curve is the real part of the graph of the ln x function where outputs of ln x are real numbers. The red one is the imaginary part of 

the graph of ln x function where outputs of ln x are imaginary numbers. Axis with ticks from −5 to 5 is the x-axis, axis with ticks from 

−5 to 3 is the y-axis and axis with ticks from 0 to 5 is the z-axis. Imaginary part lies in the plane z = π.  
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Other views of the graph of ln x function: 

 

 
Fig. 3: Top View of the Graph of ln x Function. 

 

 
Fig. 4: Side View of the Graph of ln x Function. 

3.2. Graph of √𝐱 function 

√x = i√|x| = u + iv             x ∈ (−∞, 0)  

 

Therefore, u = 0 and v = √|x|.  
 

Parametric equations of the graph of √x function: 

Parametric equations of the real part: 

 

x(t) = t;   y(t) = √t;    z(t) = 0;       t ∈ [0, ∞)  

 

Real part is created by combining all the points of the set: {(t, √t, 0) | t ∈ [0, ∞)}. 

 

Parametric equations of imaginary part:  

 

x(t) = t;     y(t) = 0;      z(t) = √|t|;       t ∈ (−∞, 0)  

 

Imaginary part is created by combining all the points of the set: {(t, 0, √|t|)   |  t ∈ (−∞, 0)}.  

The following graph of √x function is generated by Mathematica. The code of Mathematica is given below- 

 

a = ParametricPlot3D[{t, √t, 0}, {t, 0,5}, PlotStyle → Blue];  
 

b = ParametricPlot3D[{t, 0, √Abs[t]}, {t, 0, −5}, PlotStyle → Red];  
 

𝑆ℎ𝑜𝑤[{𝑎, 𝑏}, 𝑃𝑙𝑜𝑡𝑅𝑎𝑛𝑔𝑒 → {{−5,5}, {−5,3}, {0,5}}, 𝐴𝑥𝑒𝑠 → 𝑇𝑟𝑢𝑒, 𝐴𝑥𝑒𝑠𝑂𝑟𝑖𝑔𝑖𝑛 → {0,0,0}, 𝑇𝑖𝑐𝑘𝑠 → {{−5, −4, −3, −2, −1,0,1,2,3,4,5},
{−5, −4, −3, −2, −1,1,2,3}, {1,2,3,4,5}}, 𝑇𝑖𝑐𝑘𝑠𝑆𝑡𝑦𝑙𝑒 → 𝐷𝑖𝑟𝑒𝑐𝑡𝑖𝑣𝑒[𝐵𝑙𝑎𝑐𝑘, 20]]  
 

 
Fig. 5: Graph of √𝑥 Function. 
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Blue curve is the real part of the graph of the √𝑥 function where outputs of √𝑥 are real numbers. The red one is the imaginary part of the 

graph of √𝑥 function where outputs of √𝑥 are imaginary numbers. Axis with ticks from −5 to 5 is the x-axis, axis with ticks from −5 to 

3 is the y-axis and axis with ticks from 0 to 5 is the z-axis. Imaginary part lies in the plane 𝑦 = 0.  

 

Other views of the graph of √𝑥 function: 

 
Fig. 6: Top View of the Graph of √𝑥 Function. 

 

 
Fig. 7: Side View of the Graph of √𝑥 Function. 

3.3. Graph of 𝐬𝐞𝐜−𝟏 𝐱 function 

Actually, this function is the source of my interest. Since, it has no graph in the interval (−1,1). 

We know that, for x ∈ (0,1)  
 

if sec−1 x = ai then  sec−1(−x) = π − ai. 
 

Now, using the proposed model graph of sec−1 x function is generated by Mathematica which is given below along with code- 

 

𝑎 = 𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑟𝑖𝑐𝑃𝑙𝑜𝑡3𝐷[{𝑡, 𝐴𝑟𝑐𝑆𝑒𝑐[𝑡],0}, {𝑡, −5,5}, 𝑃𝑙𝑜𝑡𝑆𝑡𝑦𝑙𝑒 → 𝐵𝑙𝑢𝑒]; 
 

𝑏 = 𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑟𝑖𝑐𝑃𝑙𝑜𝑡3𝐷[{𝑡, 0, 𝐼𝑚[𝐴𝑟𝑐𝑆𝑒𝑐[𝑡]]}, {𝑡, 0,1}, 𝑃𝑙𝑜𝑡𝑆𝑡𝑦𝑙𝑒 → 𝑅𝑒𝑑]; 
 

𝑐 = 𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑟𝑖𝑐𝑃l𝑜𝑡3𝐷[{𝑡, 𝜋, 𝐼𝑚[𝐴𝑟𝑐𝑆𝑒𝑐[𝑡]]}, {𝑡, −1,0}, 𝑃𝑙𝑜𝑡𝑆𝑡𝑦𝑙𝑒 → 𝑅𝑒𝑑]; 
 
𝑆ℎ𝑜𝑤[{𝑎, 𝑏, 𝑐}, 𝑃𝑙𝑜𝑡𝑅𝑎𝑛𝑔𝑒 → {{−5,5}, {−5,5}, {−5,5}}, 𝐴𝑥𝑒𝑠 → 𝑇𝑟𝑢𝑒, 𝐴𝑥𝑒𝑠𝑂𝑟𝑖𝑔𝑖𝑛 → {0,0,0}, 𝑇𝑖𝑐𝑘𝑠 → {{−5, −4, −3, −2, −1,0,1,2,3,4,5},
{−5, −4, −3, −2, −1,1,2,3}, {1,2,3,4,5}}, 𝑇𝑖𝑐𝑘𝑠𝑆𝑡𝑦𝑙𝑒 → 𝐷𝑖𝑟𝑒𝑐𝑡𝑖𝑣𝑒[𝐵𝑙𝑎𝑐𝑘, 20]]  
 

 
Fig. 8: Graph of sec−1 x Function. 
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Blue curve is the real part of the graph of the sec−1 x function where outputs of sec−1 x are real numbers. The red one is the imaginary 

part of the graph of sec−1 x function where outputs of sec−1 x are imaginary numbers. Axis with ticks from −5 to 5 is the x-axis, axis 

with ticks from −5 to 3 is the y-axis and axis with ticks from 0 to 5 is the z-axis. Imaginary part in the interval (0,1) lies in the plane y =
0 and imaginary part in the interval (−1,0) lies in the plane y = π. From the graph we can see that when x tends to 0 from right hand 

side, then value of the function tends to +∞ along with positive z axis in the plane y = 0 and when x tends to 0 from left hand side, then 

value of the function tends to −∞ along with negative z axis in the plane y = π.  

 

Other views of the graph of sec−1 x function: 

 

 
Fig. 9: Top View of the Graph of sec−1 x Function. 

 

 
Fig. 10: Side View of the Graph of sec−1 x Function. 

4. Conclusions 

By this model we can create graph of any function with imaginary output at some points of x axis and can analysis behavior of the func-

tion in this portion. For the function y = f(x), simply we can use parametric plot of the parametric equations- 

 

x = t;   y = Re(f(t));     z = Im(f(t)). 
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