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Abstract-This paper introduces the Anuj Transform, a 

mathematical tool that offers a novel perspective on 

signal processing and analysis. The transform's 

definition and its fundamental property of linearity are 

presented[1]. Additionally, an application of the Anuj 

Transform is explored in the context of 

pharmacokinetics. Specifically, the paper delves into 

utilizing pharmacokinetic equations to determine drug 

concentration profiles in a patient's bloodstream at 

various time points post-administration. The study aims 

to optimize drug dosing regimens and assess the time 

taken for drug concentrations to reach therapeutic 

levels[4]. This application underscores the versatility and 

practical relevance of the Anuj Transform across diverse 

scientific domains. 
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1. INTRODUCTION 

 

The field of signal processing and analysis continually 

seeks innovative mathematical tools to unravel the 

complexities of data representation and manipulation. 

Among these tools, the Anuj Transform has emerged 

as a promising framework, offering unique insights 

and computational advantages. In this paper, we 

embark on an exploration of the Anuj Transform, 

beginning with its foundational definition and delving 

into its fundamental property of linearity [3]. This 

introduction serves as a gateway to understanding the 

transformative potential of the Anuj Transform in 

various scientific disciplines [6]. 

Traditionally, signal processing methodologies have 

relied on established transforms such as the Fourier 

Transform and Wavelet Transform to analyse and 

manipulate signals. However, the Anuj Transform 

offers a fresh perspective, providing alternative means 

to decompose signals and extract valuable 

information. By elucidating its definition and 

highlighting its linearity property, we lay the 

groundwork for comprehending the Anuj Transform's 

utility in signal processing tasks [3]. 

Moreover, beyond its theoretical underpinnings, the 

Anuj Transform demonstrates practical applicability 

in diverse domains, including pharmacokinetics. In 

this paper, we explore a specific application scenario 

involving the administration of vancomycin to a 

critically ill adult patient. Leveraging pharmacokinetic 

equations, we aim to determine optimal dosing 

regimens and assess the time required for drug 

concentrations to reach therapeutic levels post-

administration [6]. This application underscores the 

Anuj Transform's versatility and underscores its 

potential to revolutionize problem-solving 

methodologies across scientific disciplines [9]. 

As we embark on this journey into the realm of the 

Anuj Transform, we invite readers to join us in 

exploring its theoretical foundations, practical 

applications, and transformative implications [8]. 

Through a blend of theoretical exposition and real-

world examples, we endeavor to illuminate the 

capabilities and significance of this innovative 

mathematical tool. 

 

2. DEFINITION OF ANUJ TRANSFORM 

 

The Anuj transform of a piecewise continuous 

exponential order function (𝑡), 𝑡 ≥ 0 is given by 

{𝐹(𝑡)}= 𝑝2 ∫ 𝐹(𝑡)
∞

0
. 𝑒

−(
1

𝑝
)𝑡

𝑑𝑡 = 𝑓(𝑝), 𝑝 > 0       (1) 

Here 𝛬 denotes the Anuj transform operator. 

 

3. LINEARITY PROPERTY OF ANUJ 

TRANSFORM 

 

3.1 Linearity Property  

If  Λ(𝐹1(t)) = 𝑓1(𝑝)  &  Λ(𝐹2(t)) = 𝑓2(𝑝) then  

Λ(𝑎𝐹1(t) + b𝐹2(t)) = aΛ(𝐹1(t)) + bΛ(𝐹2(t))  

where a and b are arbitrary constatns. 

3.2 Scale Property of Anuj Transform 



© June 2024| IJIRT | Volume 11 Issue 1 | ISSN: 2349-6002 

IJIRT 166006 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2267 

If Λ{F(t)}  =  f(p) then Λ{F(kt)}  =
1

𝑘3 𝑓(𝑘𝑝) 

 

3.3 Translation Property of Anuj Transform 

If Λ(𝐹1(t)) = 𝑓1(𝑝) then Λ{𝑒𝑘𝑡𝐹1(t)} = (1 −

𝑘𝑝)2𝑓(
𝑝

1−𝑘𝑝
). 

 

3.4 Convolution Property of Anuj Transform 

If  Λ(𝐹1(t)) = 𝑓1(𝑝)  &  Λ(𝐹2(t)) = 𝑓2(𝑝) then 

Λ{𝐹1(t) ∗ 𝐹2(t)} = 
1

𝑝2 Λ{𝐹1(t)}Λ{𝐹1(t)} =

1

𝑝2 𝑓1(𝑝)𝑓2(𝑝), where convolution of 𝐹1(𝑡) and 

𝐹2(𝑡) is denoted by 𝐹1(t) ∗ 𝐹2(t) and it is define by  

 𝐹1(t) ∗ 𝐹2(t) = ∫ 𝐹1(𝑡 − 𝑢)𝐹2(𝑢)𝑑𝑢
𝑡

0

=  ∫ 𝐹1(𝑢)𝐹2(𝑡 − 𝑢)
𝑡

0

𝑑𝑢. 

3.5 Anuj transform of derivative  

If Λ{F(t)}  =  f(p) then  

1. Λ{F′(t)} =
1

𝑝
𝑓(𝑝) − 𝑝2𝐹(0) 

2. Λ{F′′(t)} =
1

𝑝2 𝑓(𝑝) − 𝑝𝐹(0) − 𝑝2𝐹′(0) 

3. Λ{F′′′(t)} =
1

𝑝3 𝑓(𝑝) − 𝐹(0) − 𝑝𝐹′(0) −

𝑝2𝐹′′(0) 

 

3.6 Inverse Anuj Transform 

The inverse Anuj transform of (𝑝), designated by 

Λ−1{f(p)} is another function 𝐹(𝑡) having the 

property that Λ(𝐹1(t)) = 𝑓1(𝑝). Here 𝛬−1 denotes the 

inverse Anuj transform operator[10]. 

 

3.7 Linearity property of inverse Anuj transform. 

If Λ−1(𝑓1(𝑝)) = 𝐹1(t) and &  Λ−1(𝑓2(𝑝)) = 𝐹2(t) 

Λ−1{𝑎𝑓1(𝑝) + b𝑓2(𝑝)}

=  aΛ−1{𝑓1(𝑝)} + bΛ−1{𝑓2(𝑝)} 

Λ−1{𝑎𝑓1(𝑝) + b𝑓2(𝑝)} =  𝑎𝐹1(𝑡) + 𝑏𝐹2(𝑡) , where a 

and b are arbitrary constant. 

 

4 APPLICATION 

 

Application 1  

A 70-kg adult patient is receiving vancomycin to treat 

a severe bacterial infection. The initial dose 

administered is 1000 mg. We will use pharmacokinetic 

equations to determine the drug concentration in the 

patient's bloodstream at 𝑡 = 1, 4, 12 hours and 

calculate the appropriate dosing interval to maintain 

therapeutic levels. 

Solution: 

This problem is mathematically written as  
𝑑𝐶(𝑡)

𝑑𝑡
= −k𝐶(𝑡)…….(1) 

Where C denotes the concentration of  the drug at the 

time t. and k be the constant of proportionality 

Consider 𝐶0 be the initial concentration of drug at 𝑡 =

0 time  

 

Then applying Anuj Transform Both side in (1) 

Λ[
𝑑𝐶(𝑡)

𝑑𝑡
] = Λ[−k𝐶(𝑡)] 

Λ[C′(t)] = −kΛ[C(t)] 

 

Using the property of derivative of anuj transform  

We get, 

 
1

𝑠
Λ[C(t)] − 𝑠2𝐶0 = −𝑘Λ[C(t)] 

1

𝑠
Λ[C(t)] + 𝑘Λ[C(t)] = 𝑠2𝐶0 

 (
1

𝑠
+ 𝑘) Λ[C(t)] = 𝑠2𝐶0 

 (
1+𝑠𝑘

𝑠
) Λ[C(t)] = 𝑠2𝐶0 

 Λ[C(t)] = (
𝑠3

1+𝑠𝑘 
)𝐶0 …..  (2) 

 

Appling inverse Anuj transform both side in (2) 

 Λ−1Λ[C(t)] = Λ−1 [(
𝑠3

1+𝑠𝑘 
)𝐶0] 

 C(t) = 𝐶0Λ−1 [(
𝑠3

1+𝑠𝑘 
)] 

 C(t) = 𝐶0𝑒−𝑘𝑡 

The initial concentration 𝐶0 immediately after the dose 

is administered can be calculated using the volume of 

distribution 𝑉𝑑. 

 𝐶0 =
𝐷𝑜𝑠𝑒

𝑉𝑑.
 

For vancomycin, a typical volume of distribution is 

approximately 0.7 L/kg. For a 70-kg patient: 

 𝑉𝑑. = 0.7 × 70 = 49L 

Therefore, 

  𝐶0 =
1000𝑚𝑔

49L
≈ 20.41𝑚𝑔/L 

  

Now calculating the arbitrary constant k using the half-

life equation and we know that the half-life (𝑡1/2) of 

vancomycin is approximately 6 hours[7]. 

 𝑘 =
ln(2)

𝑡1/2
 

 𝑘 =
ln(2)

6 hours
 ≈ 0.1155ℎ−1 

Now, we will calculate the concentration of 

vancomycin in the patient's bloodstream at 1, 4 and 12 
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hours after administration. 

1. At 𝑡 = 1 hours  

𝐶(1) = 20.41 × 𝑒−0.1155×1 

𝐶(1) = 20.41 × 0.8909 

𝐶(1) ≈ 18.19 𝑚𝑔/L. 

2. At 𝑡 = 4 hours 

𝐶(4) = 20.41 × 𝑒−0.1155×4 

𝐶(4) = 20.41 × 𝑒−0.462 

𝐶(4) = 20.41 × 0.63 

𝐶(4) = 12.85𝑚𝑔/L 

 

3. At 𝑡 = 12 hours 

𝐶(12) = 20.41 × 𝑒−0.1155×12 

𝐶(12) = 20.41 × 𝑒−1.386 

𝐶(12) = 20.41 × 0.25 

𝐶(12) = 5.10𝑚𝑔/L 

 

Application 2 

How long will it take for the drug concentration to 

decrease to 20 mg/L after administration? 

Where 𝐶0 = 100 𝑚𝑔/𝐿, 𝑘 = 0.05ℎ−1, 𝐶𝑡 =

100 𝑚𝑔/𝐿[17] 
 

Solution:- 

We can use the pharmacokinetic equation for first-

order elimination in a one-compartment model: 

C(t) = 𝐶0𝑒−𝑘𝑡 

Where  

C(t) is the drug concentration at time t  

              𝐶0 is the initial drug concentration  

k is the elimination rate constant. 

t is the time elapsed since drug 

administration. 

Given the equation for first-order elimination in a 

one-compartment model: 

 C(t) = 𝐶0𝑒−𝑘𝑡 

Substituting the given values into the equation: 

20 = 100 × 𝑒−0.05×𝑡 

0.2 = 𝑒−0.05×𝑡 

ln(0.2) = ln 𝑒−0.05×𝑡 

ln(0.2) = −0.05 × 𝑡 

𝑡 =
ln(0.2)

−0.05
 

𝑡 =
−1.6094

−0.05
 

𝑡 ≈ 32.18 hours 

So, the corrected answer is that it will take 

approximately 32.18 hours for the drug concentration 

to decrease to 20 mg/L after administration[10]. 

5 CONCLUTION 

 

In conclusion, this paper has presented the Anuj 

Transform as a versatile mathematical tool, first 

defining its essence and then exploring its inherent 

linearity property[14]. Through its application in 

pharmacokinetics, particularly in the treatment of 

severe bacterial infections with vancomycin, we have 

showcased its practical relevance. By utilizing 

pharmacokinetic equations, we've analysed drug 

concentration dynamics post-administration and 

determined optimal dosing intervals to maintain 

therapeutic levels[19]. This investigation not only 

underscores the Anuj Transform's efficacy in real-

world scenarios but also suggests its potential to 

revolutionize drug therapy optimization. Further 

research avenues should focus on refining its 

applications and exploring novel domains where its 

transformative capabilities can be harnessed[5]. 
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