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Combining Situation Calculus and 
Event Calculus 
Prof Abhijit Konar  
Mathematics Department  
Bidhan Chandra College Asansol 

            Abstract 

In this paper we study the differences between two logic theories for temporal 
reasoning, the Situation Calculus and the Event Calculus, and the implications 
of these differences. We construct a new formalism that combines the advan- 
tages of both Situation and Event Calculus and avoids the problems of either. 
The new formalism is useful for general temporal reasoning in worlds with dis- 
crete and continuous change, and enables representation of a wide range of 
hypothetical temporal reasoning problems. We show that both Situation and 
Event Calculus are instances of this new formalism.  

 
1 Introduction 

The Situation Calculus ([15]) and the Event Calculus ([14]) are two well-known 
formalisms for temporal reasoning. Although the original versions of both for- 
malisms were created with clearly different goals in mind and did not look alike 
at all, later simplified versions of both started to show more and more simi- 
larities. In [18] an Event Calculus-like time line has been incorporated in the 
Situation Calculus. More recently, in [13] a thorough comparison of the frame 
axioms of Situation and Event Calculus was made, and the similarities between 
the formalisms were highlighted. 

In this paper we compare Abductive Logic Programming formalisations of 
the two formalisms. We consider the similarities between the formalisms suffi- 
ciently indicated in [13], and will instead concentrate on the differences between 
them, hoping to find an explanation for the strong and weak points of either, 
and to ultimately construct a new, more expressive formalism that combines the 
advantages of Situation and Event Calculus while avoiding their shortcomings. 
In section 2 we briefly describe Abductive Logic Programming, its semantics 

and its use for representing incomplete knowledge, and the notion of abductive 
solution. In the following two sections then, the basic forms of Situation and 
Event Calculus are described. In section 5 we analyse the differences between 
the two formalisms and the implications of these differences. The sixth section 
contains a proposal for combining Situation and Event Calculus into a more 
expressive framework, and an application illustrating the use of this formalism. 

In section 7 we show that Event Calculus and - with an appropriate definition 
of situations - Situation Calculus are instances of this formalism. We conclude 

with a discussion in section 8. 

Sujit Bera
Highlight



Sujit Bera
Highlight



Edited by
SUDIP KUMAR BATABYAL 

BASUDEV PRADHAN 
KALLOL MOHANTA 

RAMA RANJAN BHATTACHARJEE 
AMIT BANERJEE

CARBON QUANTUM DOTS 
FOR SUSTAINABLE ENERGY 
AND OPTOELECTRONICS

WOODHEAD PUBLISHING SERIES IN ELECTRONIC AND OPTICAL MATERIALS

B
A

TA
B

YA
L, PR

A
D

H
A

N
,  

M
O

H
A

N
TA

, B
H

A
TTA

C
H

A
R

JEE, 
B

A
N

ER
JEE

CA
RBO

N
 Q

U
A

N
TU

M
 D

O
TS FO

R 
SU

STA
IN

A
BLE EN

ERG
Y A

N
D

 O
PTO

ELECTRO
N

ICS

Carbon Quantum Dots for Sustainable Energy and Optoelectronics reviews the synthesis, 
properties, and applications of carbon nanodots. This book provides readers with an overview 
of the key advances in the development of carbon quantum dots including synthesis and 
surface engineering strategies such as pyrolysis-based synthesis, biomass-based synthesis, 
functionalization, and other methods toward large-scale development of these carbon 
nanomaterials. The emerging applications of carbon quantum dots in different fields, such 
as energy harvesting, energy storage, and biomedical applications, are thoroughly reviewed, 
emphasizing the impact of enhanced properties of carbon quantum dots for these applications. 

Carbon Quantum Dots for Sustainable Energy and Optoelectronics is suitable for graduate 
students, materials scientists, and engineers working in academia and industry. This book is 
also beneficial for the interdisciplinary community of researchers and practitioners working in 
the field of nanotechnology.

Key features

• Introduces the recent advances in the understanding of carbon quantum dots, including 
relevant synthesis and surface engineering strategies for their large-scale development

• Provides an overview of the most relevant applications of carbon quantum dots for the 
development of sustainable technologies in optoelectronics, energy, and biomedical 
applications

• Discusses future research directions and remaining challenges toward the commercial 
translation of carbon quantum dots
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Abstract

A perspective on current and emerging applications of carbon quantum dots (CQDs), with critical review of few specific

areas, expected to change our day to day outlook has been discussed here: luminescent CQDs for optical sensing;

biogreen CQDs for biotechnology and nanomedicines, CQDs as contrast agent in advanced imaging; colloidal CQDs for

green optoelectronics to name a few.
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Abstract

Nanocrystalline diamonds or nanodiamonds (NDs) have many interesting properties leading to various extreme

applications, including in emerging areas of high-power high-temperature electronics, field emission, photonics and

biomedical e.g., drug delivery and medical imaging. Fascinatingly, NDs’ properties could be tailored to applications

dependent on particle size: nanocrystalline (particle size ~1 to ≥150 nm), ultrananocrystalline (~2 to 10 nm), and

diamondoids (~1 to 2 nm). NDs, being the hardest materials, find mechanical applications as wear-resistant coatings,

lubrication; with its high thermal-conductivity used in heat-sinks and heat-propagators, and with high negative

electron affinity, NDs can be also used as electron emitters. NDs are optically transparent in the ultraviolet to far-

infrared (IR), and are employed in IR and high-power laser lenses, and in window-coatings in hazardous environment

like reactors, satellites, or space shuttles. The exciting emerging applications of NDs in advanced photonics and

biomedical have been elaborated in the current chapter with comprehensive literature study.
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Abstract

Semiconductor materials based on Copper chalcogenides, also called kesterites, such as copper-zinc-tin-sulfide

(Cu ZnSnS , CZTS), copper-zinc-tin-selenide (Cu ZnSnSe , CZTSe), and copper-zinc-tin-sulfide-selenide

(Cu ZnSn(S,Se) , CZTSSe) are promising light absorbing materials for the next generation flexible and semitransparent

thin film solar cells with protentional application in building integrated photovoltaics, among various other. These

materials are environmentally friendly, earth abundant and can be synthesized easily using solution-based techniques

(sol-gel spin coating, chemical bath deposition, spray coating) and physical vapor deposition (sputter, thermal

evaporation). Thin film solar cells with kesterite absorbers can be efficiently integrated on patterned glass substrates

for semitransparent solar cells for building integrated photovoltaic (BIPV) applications and holds enormous potential

for large scale commercial application. This review chapter explores recent development with comprehensive

discussion on materials, design, device integration and future perspectives with wide literature-survey and analysis on

sulfide and selenide-based semitransparent and flexible solar cells for smart window applications.
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