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least two design tools used by

13) What is the role of Ul design in frontend development? Name at
nitend developers. [2.5]

\{b}-Name and define at least three techniques used for Optimizing frontend performance. [2.5]

L-QuZ. (a) Create a container that uses 80%
border and padding. The container must encl
@Make an HTML element slide in angd outh
\_(©Whatis the uyse of media queries? [1]

‘ Lﬂﬁreate the following layout using HTML and S§:
® Thelayout consists of 3 header with the tex; *

®  When you hover over the header, the backg
the text should be underlined.

Hover Me" inside.

round color of the header should change to red and

[2.5]
v___(€)Show the outpur of the following htm] code: [2.5)
<divid="conrainer"> “
<p>I failed math so many times at school, I can't even count.</p>

</div>

<span style="color: red:">] used to have a handle on life, but then it
broke.</span>

<p>The problem with <b>kleptomaniacs</bsis that they

always

<i> take things</i> literally.</p>
k@)hawwu understand by cross-browser and cross-device testing?

1]

MJ Create a webpage that displays a button. At every second, the browser window changes its color
to a random combination of red, green, and blue (RGB) values. On clicking the button, the color ¢

hange
: : : CSS.

stops. Use only HTML and Javascript to design this page: D RS I o (4]
t_(b)-Create a simple interactive webpage that displays heading and » Jliten, Cllemg the burton should
change the background color of the heading to blue. Use only HTM[, a4 Javascript to design this page.
Do not use CSS. 2]
(__(© What s the output of the following code? Explain. n

|
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<divid=" myp
<sCript>

3Ph'>Never tryg atoms; they make up everything.</diy>
let Paragraphtlemen, - document -2etElementByld('myParagraph); o
paragraphE‘.ement.innerHTML ="<b>Light travels faster than sound, whnch" is
the reason thag SOme people appear bright before you hear them speak.</b>";
</scripe>

__(dywg

atis the difference between Prototype and instance members in

L_QuHa)—create a React ¢

when clicked?

Javascript? (1]

Omponent that displays tyq buttons, both of which update a shared count value

3]
L —Rus (3 What is the difference between app.post(/, (req, res) and 3PP-put(/user, (req, res)? (]
\/(b)jlil;i{e 2 Node.js code STippet that creates 5 Server listening on localhost (127.0.0 1) port 3000, which
responds with "Hello World" when accessed [4]
. —
Qus. (a) Explain the Mode] View Contro]ler mechanism,
What wil

(2]
I'be the output of the following code snippet?

import json

-t print(json.dumps({‘foo’ 11, ‘bar’ 1 2}
X= json.dumps([l, 2,3,4))

~| print("xisa type(x))

— | print(x)

y =json.loads(x)

—| print("yisa type(y)

¥y.append(s)

~| print(y)

____\‘—\

Mion three benefits of NoSQL databases over SQL databases,

(b) Bissume a database of books with the follow




[
#

Qu 8. Answer any four:

(1]
gration of Browser Caching and Conten; Delivery Networl (CDN) improve web

1]
©) What ig Semantic ve

[
TSIONing? What are its components? 8
O Whatare e ypes of deployments and what s their specific purpose? g
e} Wiy

15 the Success Cricerion 5 1 regarding EnoughTime, [

Performance?

Qu9. In conteyt of your web development
@) System Breakdown:
\’Q)/quaw a block diagram representing the major com
project.
W—Brieﬂy describe the functionalities of each b

project, answer the following:

(4]
ponents of your web development

ock in the diagram,
1) Identify the interactions between different blocks,
(b) Technology Stack: B3]
4 Listthe key technologies used in your project,
(i) Explain why you chose these specific technologies and how they contributed to achieving
S your project goals.
(©) Scalability Considerations: [2]
(1) —Discuss any potential limitations of the current system architecture in terms of
scalability.

LﬁﬂmBn’eﬂy outline one or two Strategies you could implement to improve the project's
scalability in the furure,

(d) Security Measures: ]

L_f(‘i)'/’@eﬂy describe one security measure you implemented in your project to protect user
data or prevent unauthorized access.
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Use of own calculator is allowed.

aving more than one part,
iten together in

1) Angwer all the questions. ii)

1) Sympols have their usual meanings. iv) For questions h
answers are (0 be wrl

continuity.

I Label the following statements (i)~(vi) as TRyE/FALSE only, no justification is needed. Each

correc i .
Uanswer carries 1 mark. No negative mqrs for wrong answer.

1) Foragivendataset {(x;, f(x;)) : i = 0,1,...,n}, the interpolating polynomials by Lagrange’s
and Newton's divided-difference methods are the same.

) I x # x2, then f'(x1) and fx1,x,] are always different.

iil) Simnson's.l ;
) Sim; s-3 rule is exact for polyncmials-of degree one.

. a 0)
v) (0 b) 15 2 positive definite matrix if ab > 0.

v) Inverse of a lower triangular matrix (if exists) is a lower triangular matrix.
(i) Euler's method for solving ODE with initial condition s the Taylor’s method of order L.

efine the divided difference of a function for n points. Find the second order divided differ-

ence of f(x) = x2, for the points xp, x| and %2.
7 (b) Find the error in interpolating f(x) = 1 by the polynomial which interpolates at the points
X0,X1,-- -, Xn, and then write the interpolating polynomial.
c) Determine the step size & in a table of equally spaced values of the function f(x) = Vx in the
interval [1,2], so that the interpolation with a second degree polynomial will yield an error
/ lessthan 5 x 1075, )
: 7 () If f(x)= e, show that A"f(x) = (¢% —1)"e®, where h is the mesh size.
{% (e) Let g(x) = lnx. Evaluate the first order dvided difference g[1,1]. Use f(0) =0, f(1) =
7 ! 0.0349, £'(0) = 2, f'(1) = 1.9988 to find the cubic interpolating polynomial by divided-

difference method and hence evaluate f(0.5).

i
3. (a) Find the percentage error in the numerical evaluation of the integral / (8+4cosx)dx with
0

| nthe trapezoidal rule using only the end poinis and their mid point.
2 L Aj_ d

0

} ! r.'C_{\ﬂ (‘!ﬁyj

(1x6)

(142)

(2+1)

(5
@

(1+4+1)

@



“ Let fbe a
( f twice differentiable function on [g, b|. Establish the error formula in comP”“ n

[ x) dx by trapezoidal rule.

| yle over the interval 0,1], and the

(c) Evaluate th
» E € integral ] dx using Simpson's-3

two point Gaussian quadramre mle over the interval (1, 2. Compare with the actua
on t, demonstrate

(\ 4 \(a) Given the differcntial equation d— = £(t,y), where f(: y) depends solely
' @ ! rule for num

| value.

erical integration,
that the Runge-Kutta method of order 4 reduces to SImpsn 's-3
resulting in the approximation:

nal
/{ju \ flyde~ [f(t,1 +4f(;,, )+f(1,,+h)] = Yusl ~ Ym0
h *(b )/Use the Runge-Kautta formula of fourth order to find the numerical solution 2t~ = 0.6 for
dy
i
Compare with the Euler’s method solution. Assume the step length h = 0.2.

(x+y), y(0.4)=04L

321
== (a) JFind the inverse of the matrix | 2 3 2 | using LU decomposition method with u;; =

1 22
fori=1,2, 3.

@; For the following system of equations

L/‘ -3x+y = -2
2%-3y+z = 0
2y-3z = -1,

(i) setup the Gauss-Seidel iteration scheme in matrix form,
(i) starting with initial guess as (0,0,0), iterate two times.
Let f be a twice differentiable function on [a,b], and let & € [a, b] be a zero of f. If x; is the
k" iteration in the Newton-Raphson method for solving f(x) = 0, then show that
1 2 f 4 ‘:n)
. ™ it ,
(ll XHH) 2( ) f[( )
where £, is a number between ¢ and Xy, [Hint: Use Taylor series expansion with error term. ]
(b) s one iteration of the Newton-Raphson method to solve the system of equations
PAy+yt=1
Pty =9

with the initial approximation xo = 1.5, yo = 0.5.

, o 10O
—END— o ¢4
o Y (
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Instructions:

Y T;here are 16 questions in this question paper.
ii) You have to attempt 5 the questions.
lli) Marks against each q,estion are indicated in b9 brackets:

iv) Attempt the questiong i serial order (if possible)

, Section A , :

\_Q:4-What is the PUTPOse of the ACID properies in database transactons? Provide 2
brief explanation of each property (2]
———@:2-The record pointer, key field and biock pointer of a B tree are 8B, 108 & 68B

respectively. If the block size is 1kB, find the order of the B tree. 2]

Q.3What is the highest normal form of the relation R(ABCDEF) having functional
dependency set F ={A— BC, C— AD, E »ABC, F— CD, CD —BEF, AB— D} [2]
__Q.4:Describe the concept of data regundancy in the context of database design- o
can it be minimized? "
__@:5- What is a deadiock in database management systems? Provide an e
scenario and explain how it can be resolved. &

1

Section B

/ ) . . . . 3 HR o
%;What is a 2-phase locking protocol? How does it guarantee serializability. (4]

,ﬁ Find the correct serializable schedule for the following schedule: [4]




IV 12 13
Read ( X)
Read (V)
Read (Y)
Write (')
Write (X)) '
Write (X)
Read (X)
Write (X )

/“‘\\
\ Q.8 Does the Timestamp Ordering protocol guarantee freedom from deadlock? Justify
[4]

your answer With appropriate examples.
= _
‘——j/:w be the forlowmg schedule of operations of three transactions T1, T2, and T3
a relational database system: R2(Y), R1(X), R3(Z), R1(Y)W1(X), R2(Z), W2(Y),
R3(X). W3(Z). Please explain whether schedule S is conflict-serializable. Additionally, f
T3 commits before T1 finishes, then is S recoverable? Please explain. [4]
o

‘ -
‘.L/QAfGiven that 2 block can hold either 3 records or 10 key pointers, a database
contains n records. How many blocks do we need to hold the data file and the dense

(4]

index?
Section C
Y, _ | _
. Mnstrud a B-tree with the following specifications: [51
X ——+ Order of the B-tree: m = 3 (meaning each node can have at most 3 children)
lues to be inserted: [10, 20, 5, 6, 12, 3Q, 7, 17,19, 25
e Data valu [10, 0,58 2.30.7 ]
[3]

(.12 Consider a database schema for a library with the following tables:
) Books: (book_id, title, author, category, publication_year)
( Authors: (author_id, author_name)
7 7( ‘ Categories: (category_id, category_name)
’ < — Users: (user_id, username, email)
Borrowings: (borrow_id, user_id, book_id, borrow_date, return_date)

—

A) Write an SQL query to find the total number of books borrowed by each user.

(\> rows vEer e BW\’L{T

(1 "‘l(

wu__ U\&(ﬂ%\.d t@ﬁw\f brok

C&?dﬁu\-, \'K ‘A;{"t*l‘d
v ing (




B) COns'
P ider a table nam
last_name, salary, dep:ngmp|9Vees with columns: (employee‘id. first_name,
of employees in each de ent_id). Write an SQL query to find the average salary
partment, along with the department name-

the block size is 1024 bytes

per of keys that can be
[5]

\' Q 15 In
. a B .
and the b\c:C:eec',-lf the search-key value is 12 bytes 1on
a°°°mmodated:)\::ati;1 fl\so 6| bytes, find the maximum n‘um
n-leaf node of the tree:

exing in database
nd discuss their
ach indexing

[5]

\ Q.M Explai
\_~ xplain the ¢ .
management syst::\cepts of primary, secondary, and dustered ind
advantages and diSaZv:f\EtI::I . PDifferenﬂate betweei e
techni . es. Provige an example '
ique and explain how it affects query performancs scenario for €

\Jiiﬂxﬁlain the st

) u '

Discuss their differencztsur:dand hunctionay o © and B+ trees in database SyStETS

each type of tree and ex ,Ia' V: ntages, and use cases. Provide an example scenario fo;
plain how they facilitate efficient data retrieval [5]

Q,16:Consider th
. e following ER dia .
GsentM, N, P diagram. Find the minimum num
,R1, R2. Specify the attributes for each table PREESERIEE
‘ []

M1
@[9}@ & @
M |

<> ¢ <=1 ]

]
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INSTRUCTIONS: |
are given in the section itsell. |

I Allthe sections are compulsory. Intermediate choiees @ ;

I Marks agaimst cach question are indicated. |
m Atiempt the questions in serial order (if possible).

Section-1 P

£

B. and C. Working with

1. Conside .. . ‘ ‘ . A
Q1. Consider the arrangement given below which uses three 8-bit registers A
ardwired control unit for

k‘_‘_’_ﬂ
fimine clocks > T3 i i
ning clocks 71 T2 T3, and T+ and supports two instructions // and /2. Create h
activaung pin Am, Aout. Cin, and Bout.

11 2
T{ | Cin. Aout
< | Cout, Bin Cin. Bout
I3 | Ain. Bout Bin, Cout
LS ' Bin. Cin | Bout, Cin

Marks: 4

hit ratio of 85%. with
and main m/y access
Marks: 2+2=4

[___Q2~=itulate the EMAT (Effective M/y Access Time) for a machine with a L1 cache
cache access ume of 3ns. L2 cache hit ratio of 90%, with cache access time of 8ns

ume 1s 90ns. for both hierarchical and simultaneous access.

mbout the cache replacement policies Optimal and LRU. Let the block numbers to be allocated
10 the cache are 7.0.2.1.0.2.4.1.4,7,2,0, 1, 4, 2,0. Compare the number of cache miss and hit using

both optimal and LRU for completing the execution of an instruction requiring these blocks.
Marks: 243 =5

—Consider the number is in IEEE 754 single precision and bias is 127.
a. S=0.E =10001000, F = 10110000000000000000000.
b. S=1.E =10000001. F = 10011000000000000000000.
c. S=0.E=01110001, F = 01001000000000000000000.

Identify the number in decimal system and highlight all the necessary steps used. Marks: 2*3 =6

/’_“\
' Q5. Draw and explain the flow-chart for non-restoring division algorithm with its advantages over restoring
division algorithm. Calculate the remainder and quotient of 13/2 by applying no-restoring, division

al gorithm. - Marks: 2+3 =15
&
C,‘dbo //
1110 | PNE
\ n 0/
AR ol by R el
Ly bte
Ooo'- //\ /




-mapping respectively is given below. Complete (he table

~—8 Explain the concept of pipelined architecture in computer organization. Describe h
processing system is different from Multiprocessing and pipeline

-

//

—

Q11. What do you understand from point-to-point interconnect. Discuss any one example which uses this
*rp;:ch{m’sm along with advantages and disadvantages with proper diagram.

Main M/y size | Cache Size

16 GB 64 MB
32GB 128 MB
128 GB 32 MB
256 GB 256 MB
1TB 4GB

6. Gonsider S different configurations of the system |

E

Block Size

Q7. Describe any five of the following in short;

a) Hardwired vs Micro-programmed contro] Unil

A Polled vs vectored interrupt
—c)— Maskable vs non-Maskable interrupt

_d) DRAM vs SRAM

AR

I
and system 2 using Direct mapping sct ;|ssnc?u|ivc
for hoth the direct and set associative mapping.
[ Bits | Tag Dircctory | Associativity (for set
NG, 0, Size associative mapping)
in Tag Toway
4-way
A4-way
B-wily
R-way ) )
Marks: 5
Section-11
Marks: 2*5 =10
poolo  oooll oIl

—e)- Compulsory vs conflict vs capacity miss
_f RISC vs CISC architecture

g) Indexed vs Relative Addressing Mode

9. Hew asynchronous data transfer is different from synchronous data transfer.

between 2-way and 3-way handshaking mechanism with proper diagram.

~Elaborately explain the problem of cache coherence. Also provide the possible solu
the class to handle the problem.

d architecture with diagram.

ow a typical Uni-

Marks: 2+3=5

Highlight the difference

Marks:2+2 =4

tion discussed in
Marks: 2+2=4

Marks: 2+2=4

’// ~ ..
m. How locality of reference improvises system throughput. Explain the different types of localities of

_/rwcc in detail with appropriate example.
éﬁg n M A f
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® Instructions;

a) Answer a]) the questions. AJ] parts of a question should be answered together.

b) Use of calculator is allowed. Statistical Tables will be provided. Do not write anything on
the tables. Return the tables after exam.

\1‘ (i) In answering a question on a multiple-choice type test, a student either knows the
answer or guesses. Let p be the probability that the student knows the answer. Assume
that a student who guesses at the answer will be correct with probability 1/m, where m
15 the number of multiple-choice options. Find the probability that a student answers
the question correctly. Also find the conditional probability that a student knew the
answer to a question given that he or she answered it correctly.

(i) A fast food chain puts a winning discount coupon on every fifth package of French
v fries. Find the probability that one customer will win a coupon in his third or fourth
., purchase of French fries. (3+3]

\ 2. (i) The lifetime in hours of a certain kind of radio tube is a random variable having a
~ probability density function given by

F) = {0 for z < 100

0 for z > 100.

Assuming independence of the lifetimes of the radio tubes, find the. probability that
exactly 2 of 5 such tubes in a radio set will have to be replaced within first 150 hours
of operation.

(i) Suppose the lifetime of an SSD hard disk can be modelled using an.exponential distri-
bution. It is also believed that the average lifetime of a hard drive is 8 years. Then

Léaj/ﬁnd the probability that an SSD hard disk lasts more than 7 years.
/«\ (b) Find the probability that a 3 year old $SD drive will last 7 years more.  [4 + 3]

{/{fﬁppo&e the length of human pregnancies from conception to birth follows a normal distri-

“=<bution with a mean of 266 days and a standard deviation of 50 days. Find the probability

that the average length of pregnancy will lart between 250 and 270 days for a selected sample
of 25 pregnant women: [3]

Find the maximurm likelihood estimator (MLE) of the the mean x of an exponential popu-
lation, based on au iid random sample of size n. Show that the MLE of 1 is unbiased and
consistent, / (8]

5. (i) A researcher wants to measure the income level of employees working in IGL. The total
employee strength of IGL is 1200. A random sample of 50 employees reveals that the
average income of sampled employees is Rs. 15,000, Historical data reveals that the
S.D. of the income of the employees is approx. Rs, 1500. Construct a 99% C.I for
obtaining the average income of all the employees working here, [P.T.O.]



(i)

The sorvicn v .
- :f‘i:iv:ce time in quenes shoyg not have a large variance; otherwj
1

¢ . %, the queue tends
its VRTi&r::'-p. The ICICT bank regularly checks service time by itg ¢,

ellers ¢ determj
. H : . . €rmjne
rando ce times (in minutes) giyes 3
95% confiden e M sample of 99 servi ( ) giveg s

. =8. Gj
nterval for the variance of service time at the bank ve a

6. (a) A business stud - 4]

(  Tons than o M claims that on ay, average an MBA student jg Tequir,
( Ve caseg per week Tn exﬂ'mine the Claim. a Statisticg Pr
5ire

T
andom sample of 10 MBA Students t, report the number of cases they p
o

ol Tepare weekly,
wonerot Tesults are exhibigeg here: Y

27 489511374

de at 5% significance level that the claim is true
is Dormally gistributed?

Can the professor concly
that the number of cases

\ (b)_A telesclop_e manufacturer wantg 1t telescopes to have standard deviations in resolution
to be significantly bejoy 2 when focusing on objects 500 light-years away. When a
new telescope is used to focus op an object 500 light-years away 30 times, the sample
standard deviatiop turns

out to be 1.46. Should this telescope be sold? Test your
hypotheses at 19, sig. level. [4+3]

r g .

\\ @i)ﬂr- A Srivastava, the current manager of RGIPT Jais campus branch, BoB is inter.
4 ested in the percentage of customers who are totally satisfied with the service of the
branch. The Previous manager haq 89% of the customers totally satisfied, and M,
Srivastava claims that the Percentage of totally satisfied customers has been increased
in his tenure. He sampled 187 customers and found 157 were totally satisfied. At the

1% sig. level, is there evidence that current manager’s claim is valid?
, (ii)’;Aizr automobile manufacturing company wante t= lauuch a new fuel-efficient car. For
S Production research, the company has taken random samples from two
agpur and Nasik. The average amount spent on purchasing fuel by 8 families
in Nagpur is Rs. 5000/- with a variance of Rs. 560/- and by 10 families of Nesik is

) assumiug

corducting poe

/ shift, there is 2 30% chance of receiving at least on

81 A large city fire department calculates that for any given precinct, during any given 8-hour
e fire alarm. Here is a random sampling
- of 60 days:

No. of shifts during which alarms werereceived: 0 1 2 3
No. of days: 16 27 11 6
At the 0.05 leve! of sig., do these fire alarms follow a binomial distribution? (8]

j A volunteer group, provides from one to nine hours each week wi
_ <77 The program recruits among communi

nonstudents. A sample of the adult vol

th disabled senior citizens.
ty college students, four-year college students, and
unteers ant the number of hours they voluntec pel

week is given.
Type of Voiunteer T 1:3 Hours 4-6 *lours 7-9 Hours | Row Total
Community College Students 111 26 48 255
Four-Year College Students 96 133 61 290
Nonstudents 91 150 53 294
Column Total 298 379 162 839
Is the number of hours volunteered independent of the type of volunteer? Test at a 5% sig.
level. (7]
END — _
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Note: | e questions

Ever '\””“N all queg ] along with the ll‘xity analysis

__‘\ST'.\ “lgorith Stons The marks of the questions e ])I‘l)\'"'“ ‘ ace COmp [ .
——S"hm/ Solu_iion must be supported by its Timcel}lﬂf}_’j_,'

L. Solve

the f : o
ollow ‘
o Mg recnrrence relation. Show All the ypcpssary steps:
— = A on show a * Necessar!

—— QT Qe at
N s e L J () + log(o)

— | T =" -
&_\_”7' 2 forn> ﬂ (n) 2T(n 1) 4 1! —

_ 7{‘1,('. 13, A, D], now

(6]

. Q T . )
T IPPOse vou have givin two strings: S, = |4, B.C, D] and 52° h. Provide
{ ; | B s i approacil.
MBI e Tenen o g BeTwCen S i S, using & DYPAMIC Programmmg't PP

the Dp fm-,nulation nd the DP table. r\l1fllv;(v jts time and space COrﬂplexl Yy

i) S]l]‘]\up(- VOU are
with S, Detery
2
J— table Jn_\‘]f}

- h of the LCS
allowed 14 ingert into S to maximize the lengt
sert exactly o -acter iNLO 1 ' P
me which ey Y one charac affect the D

S s it
Aracter to insert apq jts position n S How dos
|
\< Explain how the Kar
Mmmbers.

\ . . PER TP of two
atsuba ﬂlgumhm Improves the time complexity of the multiplication
: [6]
A\
3. Alssume for a quiz. | wa
va their heights, Being 1

: ; i rder
nt all students 1o be seated in the auditorium according to the asce:ndmg ;3
4ZY. vou all arrive at different times, one by une, in a random time interval.
1) Design an efficient sorting algorithm that ensures that at any point in time, the students who h.ave
already arrived are seated in ascending order. (Hint: try to do better than O(n?) time complexity)

by - S| R . ie race?
b) What if all the students arrive at once? Can you propose a better algorithm for this case?

[4—Prove that the CJj

Que Problem is NP-complete by reducing it from the SAT Problem. Use the
following SAT form

ula as an example:

SAT Formula: (z, Vs v =z3) A (DT V 3) A (z2 V —z3 V T4)

57" la) What is the key difference between a heuristic and 2n approximation algorithm? HIghlight problems
where Sumulated Annealing can be applied efficiently.

L) Explain how the concept of “relaxation” is used to get the 2-approximation algorithm for vertex
cover.

(6]
‘—‘ﬁ./(aj Prove that the fractiona) knepsack can be solved using the greedy method, but the 0-1 knapsack
cannot. ‘
; : ook ; ich ite approximation
(b) Can vou develop a greedy approximation algorithm for 0-1 knapsack? Establish its approx
ratio proof.

; — Page 1 of 2 —
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T Let's assnMC Yo have a directed graph as showy, in figure 1. with a sonree node Mark,
sink node Marked as 5. and each edge has a capacyty,
can be SE A hrayefy

o ax 0 aned a

aximim

that represents the m Monpg (o flo

w that

Your 188k g ¢, develop an algorithm to find the

ree maximum amount
0 !
e 10 sink 5. while respecting the ¢

APACIY congtraints on the edges.

w that ..
of flo At cap he sent from

Figure 1. Flow diagra™ with max edge capacity

S Your friends have a habit of borrowing money from onc another. They return money using bank trans-
actions. which charge a fixed amount of processin8 fee per transaction. They want to minimize this fee.
An example of this is given in figure 2 with the bOrrowing status of three friends named P,, Pj, and
P>, Here the first (left) figure shows the original transaction status, and the second (right) figure shows

the optimized transaction status.

3000 Rs

4000 Rs
PO has to pay 1000 Rs to P1{
PO also has to pay 2000 Rs to P2 s; Pays ;ggg :’ :o ::
P1 has to pay 5000 Rs to P2. pays o
Original Transactions Optimized Transactions

Figure 2: Transaction state: before and after optimization

(a) Your task is to design an efficient algorithm to minimize the transactions to pay the minimum
transaction charges. Analyze its time and space complexity too.

(b) Dry run your algorithm over the graph given in figure 1. Assume the vertices are friends and edge
weights as cash flow.

G, For the graph given i the figure 1, answer the following:

(a) Generates a Minimuin Spanning Tree using Prims Algorithm. What will be the time complexity?

(1) wil) T get the 2nd-best MST by deleting the smallest edge from the graph and then muning, the
Prims algoritlin? Justify your answer. Can you suggest a better approach for this?

(rj' If all the edges in 2 graph have unique weights then there will be only one MST. Trie or False?
Justify your answer.

(6]
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