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OBJECTIVES

After studying this chapter, we should be able
to

1)Recognize and formulate a transportation
problem involving a large number of
shipping routes.

2)Drive initial feasible solution using several
methods.

3)Drive optimal solution by usine Modified .
Distribution Method. :

4)Handle the problem of degenerate and :
unbalanced transportation problem. |

|

3)EExamine multiple optimal solutions, and
prohibited routes in the transportation
problem.

6)Construct the initial transnortstion table
for a trans-shipment problem.

7)Solve a profit maximization transportation
problem using suitable changes in the

transportation algorithr.
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ABSTRACT

The transportation problem (TP) is a unique kind of
Linear Programming Problem (LPP) that handles the
division of individual item (finished or raw) from
different sources of resource to different destination of
need in such a manner that the entire transportation cost
is minimized. This project presents the mathematical
structure for the transportation problem. It’s desirable
to decide a transportation schedule which is going to
satisfy the foundation availabilities, non-negative
restrictions and destination requirements while
minimizing the entire cost of transportation. The linear
mathematical structure of the transportation problem
(MOTP) is a unique sort of linear programming problem
where constraints are of uniformity type and the
objectives are conflicting with one another. The exciting
solution methodology of this problem can be partitioned
into two classes. First class consist those that are
producing all the sets of effective solution and the
second classification speaks to the techniques that are
looking for the best compromise solution among the
arrangement of proficient solution.
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One important application of linear programming is in the area of
physical distribution (transportation) of goods and services from
several supply centres to several demand centres, A transportation
problem when expressed in terms of an LP model can also be solved by
the simplex method, However a transportation problem involves a large
number of variable and constraints, solving it using simplex methods
takes a long time. Transportation algorithms, namely the MODI
(modified distribution) Method have been developed for solving a
transportation problem.

The structure of transportation problem involves a large number of
shipping routes from several supply centres to several demands
centres. Thus, objective is to determine shipping routes between supply
centres and demand centres in order to satisfy the required quantity of
goods or services at each destination centre, with available quantity of
goods or services at each supply centre at the minimum transportation
cost and/ or time.

The transportation algorithm help to minimize the total cost of
transporting a homogeneous commodity (product) from supply centres
to demand centres. However, it can also be applied to the maximization
of total value of utility,

There are various types of transportation models and the simplest of
them was first presented by F L Hitchcock (1941). It was further
developed by T C koopmans (1949) and G B Dantzig (1951). Several
extensions of transportation models and methods have been
subsequently developed.
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“INTRODUCTION

Chemistry stand at the forefront of addressing the multifaceted

challenges of the 21% century. Playing a pivotal role across
diverse sector. From powering our home with renewable |
energy to developing life saving pharmaceutical, chemistry is
the cornerstone of innovation and advancement in today’s
society. One of the most pressing issues facing humanity is the
urgent need for sustainable energy sources to reduce fossil fuel.
Chemistry plays important role in this field by driving research
and development and renewable energy. Furthermore
chemistry is instrumental in addressing environmental
challenges such as pollution and waste management, by
developing innovative materials and processes. In the realm in
healthcare, chemistry is indispensable in the discovery and
development of life-saving drugs and treatments.. Chemistry
plays a central role in addressing the complex challenges of

215 century.

1



< (Climate Change Solutions pee——-

i =t Y

with Advanced Materials

* limate change 1s another critical

challenges. and chemistry offers

innovative solutions,

*Newer technologies, such as ccus

carbon capture and . p— s
utihization(CCU)(fig.1) are ﬁﬂ:’_ | P“; h‘:d
emerging as effective tools. mﬁ - = w

Chemistry are developing Figl: -Carbon Capture and Utilization

advanced materials like metal- Wpﬂ..mhmmhm“

organic frameworks(MOFs)(fig.2) ﬁ ﬂ H‘.I’ *I:‘ h:#l-:c:;
2 T R LIRSS

for efficient CO2 capture and ) 5 A OO

conversion. lq! . et iy Bt gt
(T :mwn:ﬂummn'p-_m
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+These materials not only capture | e ety oo

G DIER ST DL e T
EDE bl.lt 315{} con vert lhem iﬂﬂ] Fig2:- Metal-organic Frameworks{MOFs)

valuable products like fuels and

chemicals.




+RENEWABLE ENERGY(Solar Power)

«Chemistry plays a vital role in
the development of solar cells.

«Photovoltaic cells made of

semiconductor materials like

silicon, convert sunlight

into electricity. Farwsklta Solar Cells
* Thin-film solar cells, e B, 5
Vv i
erovskite solar cells are | %
i N ==
emerging technologies that g

offer higher efficiency.

_JAdvantages of Solar Cells

+Inexpensive solar cells using nanoscience would help to
preserve environment.

*Fossils fuels use would decrease and thus pollution
decrease.

Even billons of people can help to reduce carbon emission.



*ELECTRIC VEHICLES  __ ""&7"™ (-
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+Electric vehicles are becomin ooy Vi r

increasingly popular as a clean o ¢ 8
@‘I Cofivumer [efingfdl E
rransportation option . oM - & oices
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*Chemistry is essential in

developing batteries for EVs.

Fig3:-Lithium ion batteries

+Lithium-ion batteries(fig.3) are Solid-State
the most common type, with Lithium-Metal Batteries

ials like lithium
cathode materials like i e

< . iy
cobalt oxide or lithium _ Anoge &)

iron phosphate. Cavode () SEEPEES

*Advances in battery chemistry,
. . Figd:- Salid state lithium-metal batteries
such as solid-state batteries and

lithium-sul fur, offer higher =y 1 v

energy density and faster i:-nde E‘atn;ll
- I ‘| Change

charging. Pkl o




S Chemistry in Medical Field

Chenuistry plays crucial role in medical field for developing

newer medicines, drugs and vaccines. J“J . T s
. : . u"‘“ﬂ i i I-.. il G
Chemistry plaved a pivotal role i i i "f.
Iy played a pivotal role 1n Bag o~ o g2
. : i R bV
the development of vaccines(mRNA 5" 7 e O i
VACCINES, 4 newer advancement), b
21 _a n.__fi'_u,lh_."" B0 Xk
diagnostic and treatment. Lot boe

*Chemusts also developed antiviral

Fig. 7= Chemical structure af
dmg_ﬁ, therapeutic drugs for COVID-19

*Chemistry enables the production of effective hand sanitizer
which is crucial for killings viruses and bacteria.
*Bleach, or sodium hypochlorite, is a powerful disinfectants

used to sanitize surface and kill viruses.
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sCancer Treatment Breg hroughs
{CanCer TeMains one of the most challenging diseases of our
nme.

»Chemistry is revolutionizing cancer treatment with targeted

therapies and immunotherapies. Cl, w NH;
*One of the most well-known anticancer fPt‘

drug is Cisplatin(fig). Which is use to in Cl NH;
chemotherapy to treat various cancers. Fig.8:- Cisplatin

«Ruthenium-based compound have shown potential in cancer
therapy.

*These compounds can absorb light, leading to generation of
reactive oxygen species(ROS) when irradiated light of a

specific wavelength. ROS can damage cancer cells.

J\;”/'J Naa
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Fig.9:- Ruthenium based anticancer drug
(BOLD-100]



| B
wDetection of cancer by (ypcer Biomarker and Fluorescent

Dyes

«Cancer biomarker are molecyles produces by cells or by body in
response to cancer.

*Detecting these biomarker in early stage can improve diagnosis and
treatment.

*Fluorescent Dyes are chemical compound that emits light when
exposed to specific wavelength of light.

+These dye specifically bind to cancer biomarker .the attached
fluorescent dyes illuminates the presence of cancer cell under specific
lighting condition.

«Use for early detection ,diagnosis , monitoring cancer treatment.
«Make surgery more effective

+PSA (prostate cancer),CA-1 25 (ovarian cancer)

view of localized region of a
cancer patient as seen with naked
eye (left) or with the aid of tumor-
targeted fluorescence dye (right
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sNuclear Energ}' for Cleap Power

Nuclear energy is 5 low-carbon power source that can help
mitigate climate change.

*Nuclear energy is generated through controlled nuclear reaction in
Nuclear Reactor.

*In nuclear reactor usually fueled by U-235 or Pu-239.

*During fission, heavy atomic nuclei split into smaller nucler .

releasing large amount of energy in form of heat.

"%_?;U + ,;n —_— EEEU T H’Np B *> Hngu

| 2. 233 B , 233 B~ L 133
Z5Th + dn —> BiTh ———orze SiPa U

«This heat is used to produce steam, which drives turbines

connected to generators to produce electricity.

pMuclear Reactor

Advantage: 1. Large amount of energy can produce

2. Low carbon emission

3. Reduce air pollution.




