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Abstract

The purpose of the study is to discuss a unique instance of the Assignment Problem. By
treating Ramanujan Primes as cost assignments, it is created. Some examples are looked into
considerable detail. Few encouraging findings have been made. The generalised optimum
assignments are found in this study. Detailed computational values in the respective tables in various

scenarios are provided.

1.INTRODUCTION:
Ramanujan modified an existing result. i.e the function

m(x)—m (i—{) =1,2,3,4,5,..forallx = 2,11,17,29,41, ...respectively,Where (x)is
the prime-counting function which is equal to the number of primes less than or equal to x.
The converse of this result is the definition of Ramanujan primes: The " Ramanujan prime is
the least integer R, for which w(x)—m (5) =n,forallt = Rn. It is noted that the
integer R, is necessarily a prime number: m(x) — [;—f]and m(x)must increase by obtaining
another prime atx=R, Since w(x)—m (5} can increase by at most

1,w(Rn) — = (R—”) = n.Bounds and an Asymptotic formula are valid for all n>1, the bounds

2nln2n <Rn < 4nln4nhold. If n>1, then also p,, < Rn < pg,where p, is the n™ prime

number.
As n tends to infinity to the 2nth prime, i.e., R, ~ pan (N — ).

2.HUNGARIAN METHOD:

Denes konig and Jeno, two Hungarian mathematicians, were familiar with this technique. The
Hungarian approach is the best source of combinatorial optimization techniques for solving a wide

range of challenging assignment problems. Harold Kuhn created and published the algorithm in 1955.
164 |Page



https://en.wikipedia.org/wiki/Prime-counting_function

International Journal of Innovative Research in Science and Engineering
Volume 08, Issue 04, 2022

WWW.ijirse.com

DaE

ISSN: 2454-9665

He proclaimed the algorithm's name to be Hungarian algorithm. James Munkres examined that
algorithm in 1957 and determined that it is strongly polynomial. Many mathematicians[1-37] have
studied the applicability of a few operations research approaches, and they are helpful in tracing an
optimal solution that satisfies all the requirements. One such successful and successful optimization
technique is the Hungarian Method.

2.1 METHODOLOGY:

Hungarian method is one of the reputed methods for getting fine assignment to the given
assignment problem.
Phases-(i): It is the first and foremost duty to check whether the given assignment problem is
balanced or not. If it is not a balanced assignment problem, It should be converted as balanced
assignment problem by introducing necessary dummy rows or dummy columns with zero cost values.
Phase(ii): In this phase,identify minimum element in the first row and subtract it from the remaining
elements in the first row. The same process is adopted to the remaining all rows. In the same manner
identify minimum element in the first column and subtract it only from the remaining elements in the
first column. It is extended to the remaining all columns.
Phase(iii):By examining the rows consecutively to trace exactly the one zero in a row and make an
assignment to the single zero by encircling it.The remaining other zeroes are crossed out in its
column. Reiterate the same process till we reach the stage of having all zeroes of rows and columns
are either encircled or crossed out.
Phase(iv): Optimality condition stands on the criteria in which the number of assigned zeroes is equal
to number of rows/columns. If the current phase is satisfying the optimality condition then the
positions of assigned zeroes will supply the optimum assignment and the sum of the cost values of the
respective positions will provide optimum solution (i.e.) Total minimum cost of the assignment
problem.
Phase (v):At the stage of not satisfying optimality condition at any cycle, consider the concept of
drawing minimum number of lines covering all zeroes including assigned zeroes and crossed out
zeroes. It is always better to take the minimum number of lines less than or equal to the number of
rows/columns
Phase (vi): Consider minimum element from the uncovered elements which will be subtracted from
all the uncovered elements. This minimum element will be added at the position of intersection of
horizontal and vertical lines. The remaining elements which are crossed by a single line remain

unchanged. Repeat the process from phase (iv) until we reach the optimum solution.
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3. BASIC ASSIGNMENT MODEL.:
3.1 Case(a) :
The mathematical model of assignment problem in case (i) is defined as
7 7
Min/Max Z = YD ;X
i=1 j=1
Subject to the consj[raints:

x. =1forj=1,2,3,4,5,6 and 7

1)

M- 1M

X; =1fori=1,2,3,4,5,6 and 7

]

.&

x;j = either 0 or 1 for all i j
Here x; denotes the assignment of i"resourcetoj™ activity with the successive numbers of

Ramanujan primes row wise.

Table-1- Tabular Form of 7x7 Assignment Problem with Ramanujan primes

7 1 1 i v \Y Vi Vil
A 2 67 151 239 347 431 569
B 11 71 167 241 349 433 571
C 17 97 179 263 367 439 587
D 29 101 181 269 373 461 593
E 41 107 227 281 401 487 599
F 47 127 229 307 409 491 601
G 59 149 233 311 419 503 607

Table-2: Hungarian Method With 7x7 Assignment Problems

in Minimization Case with cycle-1

I=X Z
ISSN: 2454-9665

. . . Mini No. . Total
Objective Assigned Zero Positions Of '”'”T“m 0 Optimal . ota
. Cycle . Of Lines In . Assignment
Function Positions Uncovered Elements . Assignment
Cycle Wise Cost
Type
Minimizat (A1), Pu2,P43,Paa,Pas,Pas, (A1),
ion c1 (B,11), P.47,Ps2,Ps3,Psa,Pss, 5 (B,1V), 1965
Type (CVI), Ps6, P57,P62,Pe3,Pea, (CVI),
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(7x7) G, Pes,Pes, Pe7 (D,V),
(G,VII) (E, 1),
(F.D),
(GVII).

Table-3: Hungarian Method With 7x7 Assignment Problems

in Minimization Case with cycle-2

Minimum
o Assigned - ) ) Total
Objective Positions Of No. Of Lines Optimal )
) Cycle Zero ) Assignment
Function - Uncovered Elements In Cycle Assighment
Positions . Cost
Type Wise
(A1),
L (B.IV),
Minimiza (AN, (B, 1),
. P42,P44,P5,P s, (C\V)),
tion (C,VD),(D,D),
C2 P47,Ps2,P54,Pss,Pse, 6 (D,\V), 1965
Type (G,VID)
P57|P621P641 P65|P66|P67 (EIII)!
(7x7)
(F.D,
(G,VII).
Table-4: Hungarian Method With 7x7 Assignment Problems
in Minimization Case with cycle-3
o ) - Minimum No. ) Total
Objective Assigned Zero Positions Of ) Optimal )
) Cycle o Of Lines In ) Assignment
Function Positions Uncovered Elements ) Assignment
Cycle Wise Cost
Type
(A1),
I (B.1V),
Minimizat (B,1V),(C,VI),
. P11,P12,P13 P14, (C\V)),
ion (D,1D),(E, 1),
C3 P15,P16,P17 6 (D,V), 1965
Type (R, (GVII) EN
(7x7) ’
I(FII)I
(G, VII).
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in Minimization Case with cycle-4

Table-5: Hungarian Method With 7x7 Assignment Problems

I=X Z
ISSN: 2454-9665

. Minimum
o Assigned o . . Total
Objective Positions Of No. Of Lines Optimal .
] Cycle Zero ) Assignment
Function o Uncovered Elements In Cycle Assignment
Positions ) Cost
Type Wise
o (A H),(B,IV), (A 11),(B,1V),
Minimiza
. (CVI),(D,V), (CVI),(D,V),
ion
C4 (E,11),(F1), * * (E,1D),(F,1), 1965
Type
(G,VII) (G,VII)
(7x7)
Table-6: Hungarian Method With 7x7 Assignment Problems
In Maximization Case with cycle-1
Objective | Cycle Assigned Positions Of Minimum Optimal Total
Function Zero Uncovered Elements | No. Of Lines Assignment Assignment
Type Positions In Cycle Cost
Wise
(AVII), o b b P p (AVII),
|\/|ax|m|za (E,”l), 11,712,713, 714y T 15 (B,I)’
. P16, P21, P22 P23, Pas,
tion (F,1V), (C,11),
Cl Pas, P2s, P31, P32 Pas, 4
Type G (D,VD),
P34, P3s, Psg, 2091
(7x7) (E, 1),
P41|P42,P43; P44| P45;
(F,1V),
Pas
(GV)
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Table-7: Hungarian Method With 7x7 Assignment Problems
inMaximization Case with cycle-2

I=X Z
ISSN: 2454-9665

Objective | Cycle Assigned Positions Of Minimum Optimal Total
Function Zero Uncovered Elements | No. Of Lines Assignment Assignment
Type Positions In Cycle Cost
Wise
(A V1),
(A1), P11,P12,P13, P14, P15, B.1)
Maximiza (E,11), P16, Pa1, P2s Pos, Pos, c ’“)’
-It_ion o ('(:c,:\l/))l P2s, I|:26, PP31, PPaz,P33, A (D,'Vl)l,
ype ' » P35, P3g,
T e (1), 2091
(7x7) P41,P42,P43, Pas, Pas,
(F,1V),
Pas
GV)
Table-8: Hungarian Method With 7x7 Assignment Problems
inMaximization Case with cycle-3
Objective | Cycle Assigned Positions Of Minimum Optimal Total
Function Zero Uncovered Elements | No. Of Lines Assignment Assignment
Type Positions In Cycle Wise Cost
(A V1),
o (A V1), (8,1,
Maximiza P15P13, P14, P15,P1s,
) (B,), (C.1),
tion P22, P23, P24,P2s, Pag,
T C3 (E, 1), o b b P p 5 (D,VI),
e 1 1 ’ Bl
yp (F.IV), 32,P33,P34, P35, P3g EN, 2001
(7x7) P42 Pas, Paa, Pas, Pag
(G,11), (F.1V),
(GV)
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In Maximization Case with cycle-4

Table-9: Hungarian Method With 7x7 Assignment Problems

I=X E
ISSN: 2454-9665

Objective | Cycle | Assigned Zero Positions Of Minimum No. Optimal Total
Function Positions Uncovered Elements Of Lines In Assignment Assignment
Type Cycle Wise Cost
AVII),
B, ( )
- (B.D),
Maximiza (CVvi),
tion y DVI). Envl:)lzpﬁl P;m }:}15, 6 ((s,\llll)),
Type (E,“l), (F,lV), 16, 31, 732,33, 34, ) ’
Pas, Pss (E, 1), 2091
(7x7) (G,V)
(F,1V),
(GV)
Table-10: Hungarian Method With 7x7 Assignment Problems
In Maximization Case with cycle-5
Objective Cycle | Assigned Zero Positions Of Minimum No. Optimal Total
Function Positions Uncovered Elements Of Lines In Assignment Assignment
Type Cycle Wise Cost
(AVI1), (AVII),
. . (B’I)Y (BII)I
Maximiza
t|0n (C! IV)v P11'P12 P15|P16, ,P31| P32, (Cl I I)l
C5 (D,\VI), P3s, P3s, Ps1,Ps2 6 (D,VI),
Type
(7x7) (E, 1), Pss,Ps6,Pe1, Pe2, Pes, Pes, (E, 1), 2091
X
(GV) (F,1V),
(GV)
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In Maximization Case with cycle-6

Table-11: Hungarian Method With 7x7 Assignment Problems

I=X Z
ISSN: 2454-9665

Objective | Cycle | Assigned Zero Positions Of Minimum No. Optimal Total
Function Positions Uncovered Elements Of Lines In Assignment Assignment
Type Cycle Wise Cost
(B,1), (A VI,
o (CVvi), (B,1),
Maximiza
i (D,V), PoPun Pox Pre PosP (C,1),
ion y P15,P1s, :
C6 EN) 1213, F15,F 16, F32,F33 7 D.VI),
Type Pas, P3g
(F,1V), (E, 1), 2091
(7x7)
(G\V) (F,1V),
(GV)
Table-12: Hungarian Method With 7x7 Assignment Problems
In Maximization Case with cycle-7
Objective | Cycle Assigned Positions Of Minimum Optimal Total
Function Zero Uncovered Elements | No. Of Lines Assignment Assignment
Type Positions In Cycle Cost
Wise
(AVII),
- . (A1|)7 (B!I)l
Maximiza
t|0n (va)i PZl! PZZI P24!P25! PZG, (CII I)l
C7 (DYVI)i P51, P52!P54, P55!P56 5 (DIVI)I
Type
(7x7) (E,111) Ps1, Pe2, Pea, Pes, Pes (E, 1), 2091
X
(G,II) (F,1V),
(GV)
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Table-12: Hungarian Method With 7x7 Assignment Problems
In Maximization Case with cycle-7

Objective | Cycle Assigned Positions Of Minimum Optimal Total
Function Zero Uncovered Elements | No. Of Lines Assignment Assignment
Type Positions In Cycle Cost
Wise
(A\VII), (A VI,
B,I), B,1),
Maximiza ®.h ®.h
) (C,11), (C,11),
tion
C8 (D,VI), * * (D,VI),
Type
(E, 1), (E, 1), 2091
(7x7)
(F,1V), (F,1V),
GV) GV)

Table-4: Bottle Neck Method With 7x7 Assignment Problem in

Minimization/Maximization

Objective Function Type Optimal Assignment Total Assignment Cost
Minimization
(AVID,(B,VD,(CV),(D,IV),(E,11),(F,11),(G,I) 2051
(7x7)
Maximization
(AVID,(B,VD,(CV),(D,IV),(E,11),(F,11),(G,I) 2051

(7x7)

4.Conclusions:

In this specific case study on assignment problem with Ramanujan primes, the following observations
are made:

(i).Cycle by cycle and size by size, there is a regular change in the movement of uncovered elements .

(ii).All assigned zeros must be covered by a minimum number of lines, and any additional zeros play
a significant part in many cycles as we go closer to the ideal situation.

(iii).The Hungarian approach and Bottleneck method successfully extract the potential Optimum
Assignments and Total cost values in the scenarios of Minimization as well as in Maximization of this

model.
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