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|"structions for Candidates

1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     All Questions are compulsory.

3.     Attempt any two parts from each question.

I.          /CZJ        An economy consists of three sectors: Coal, Electric (power), and steel.
The distribution of output of each sector among all the sectors is given below:

PurchasedByffroduced By Coal Electric Steel

Coal 0.0 0.4 0.6
Electric 0.6 0.1 0.2
Steel 0.4. 0.5 0.2

Let Pc, PE, Ps denote the prices of the total annual outputs of the Coal, Electric
and Steel sectors respectively.

(i)        Form a system of linear equations representing the condition that
income of each sector equals its expenditure.

(ii)        Solve the system using Row Reduction Method.
(iii)      Find the general equilforium price vector.
(iv)'      Interpret the economic meaning of your solution.

P.T.O.
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¢J        Consider an economy consisting of three sectors: Manufacturing, Agriculture,
and Services. The consumption matrix of the economy is given by

Suppose the final demand vector is a =

(i)        Write the Leontiefinput-output model forthis economy.
(ii)       Form the system oflinear equations corresponding to the model.
(iii)      Solve for the production vector x using matrix method.
(iv)       Interpret the economic meaning of the production vector obtained.

/cJ        Define homogeneous coordinates and explain their importance in computer
graphics. Show how a translation

(#,y) i a + h, y + k)

canberepresentedusingmarixmultiplicationinhomogeneouscoordinates.

2.         /aJ       Verifythtyk = k2 isasolutionofthedifferenceequation

ylt+2 -4yfe+1+3yfe = -4fe  ,V*

Find the general solution of the equation.

@,)        Consider asystem whose state is described by a Malkov chain:

Xk+i=Pa:*,         *=0,1,2 ,... „...

where the transition matrix is
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Computethestatevectors.#i,#2,#3andcontinuetheprocesstoobtain#kfor
sufficiently large # (upto Z = 10).

rqJ        Find a least-square solution of the systemj4# = b for

3.          raJ        ShowthattheLatinsquareil]ustratedinthetab]e cannotbe obtained froma
group table.

¢J       Find a matching or explain why none edsts for the following graph:
4
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rcj        Find a maximal independent set in the following graph:

P.T.O.
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4.          /oJ        Findamininaledgecoverforthefollowinggraph. Give adetailedlogical
analysis.
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¢)        Define a Latin square. Give examples. Construct aLatin square of order 7 on
ta,b,c,d,e,f,93.

{c)        Define an independent set and an edge cover in a graph. Give. examples. State
arelationshipbetweenanindependentsetandanedgecoverinagraph.

5.       `a'      ¥:mubser%:SDiL=:sn:yh:Ld:: £:Cskchdiftes£?t::; :I:t:::lee:a:±tineidoer::;Ecna:;t?n

identifythecaseswhereitfallsandexplainthemathematicalreasonbehind
the failure.

/bJ       Using the upc check digit scheme, assign a check digit to the number
3 - 88207 -29431. In which cases does the UPC check digit scheme fail.to
catchtransposition-of-adjacent-digitserrors?Illustratewithexapples.

rcJ        Define the ten-digit lsBN check digit scheme. Explain mathematically why
this scheme catches all single-digit el.rors.

ra/        Define a rigid motion. Show that translation is a rigid motion. Is every rigid
motion a translation? Justify your answer with an example.

/bJ        Define a regular polygon. Examine the ten symmetries ofa pentagon in detail.

rcJ        Define the verhoeffcheck digit scheme. Show that the identification number
57014 is an invalid number using the Verhoeff scheme.
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