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(CLO ~ 1; Employ lincar data struc{urcs to solve computing prohlems.)
Question 1: Mirks §

Suppase you are responsible for orgamizing the display space allocaton for the Carcer Expo project competition
at your umversity. featuring projects from vanous categones: web applications, smartphone applications

deskiop applications, Al and ML-based applications, and hardware-based applications. Each category consists
of 10 selected projects, making a total of 50 projects.

Dunng the Carcer Expo evenl, vanous changes may occur that require adjustments to the display space
allocatton. Wnite C/C++ code for the following two situnuons. Also provide the required structures to represent
the given scenario mn system's memory.

a. Project groups amve at the event venue at different times. and their display space allocauon should be
determuined based on their categones and armval times. Impl

b ement the insertByCategoryAndTime function to accommodate the insertion of new project groups into
the Iinked list.

- Throughout the event. project groups may withdraw from the competition, get disqualified, or expencace
techmcal difficulues, requiring their removal from the display space allocstion Implement the
deleteByGrouplD function to handle the deletion of project groups from the linked list

Question 2: Marks 5
Assume that you have already implemented the Stack Program, By using that, maintain the stack in such a way

that value al top is always smallest one. You can't apply the sort method or can't use any additional ADT
except stack.

Question 3: Marks 5
The following picture shows that Ahmed, Javeria, Kamal and Bushra are
stunding i front of counter to be served. , e =X

u) Whit kind of Data Structure can be used to implement the above | K .
Scenario? .

b) The variable FRONT poinis to (Name of person).
<) The vanable REAR paints to (Name of person). ,
d) When the counter person says “next” which operauon is tngpered? | B -E E 5
¢) When Bushru Jeaves all move one step ahead. what kind of inefficiency 5 2 3 8
you sec in terms of coding s s
f) How thus inefficiency can be resolved?
) If the store has the policy to serve aged persons first thea which Abstract Data Type will be used for the
Scenano?
{CLO - 2: Use non-lincar data structures to solve computing problems.)
Question 4; Marks 10
a) Construct AVL tree for the following keys and show esch ration.
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Question 5: | ‘ ) ) L
Imagine planning a power distnbution network, PR - / Marks
where connecting  power sl.:_lmm 0 vanous . = o . O '_;J
consumption points requires minimizing the total
distance  covered by power lines Each | (a) Binary Search Tree (b m"' Tree i

connection’s distance influences the overall cost,

compnsing factors like termain and infrastructure reqdrements. Details of COMMUMPUUN PORIts Letmeatyon aod
distance 18 given below

. Between A and C 15 miles *  BeaweenCund E 30 mades *  Berweeo B and G 45 mules
. Between B and C 20 miles *  Between D and E 35 males ¢ Betmeen ¥ and € %0 mviey
. Betwoen B and D 25 miles *  Between E and F 40 males

a1 Generate the Undirected Graph from above given information.

b) Create Minimum spanning tree from the graph generated above using Kruskal's Algorithen

€) Write Kruskal's Algorithm Function Code i C/C ++ with comments o elaborate whete needed

(CLO-3: Analyze the lime complexity of various algorithms.)

Question 6: Marks 10

a) Assume there are 100 candidates for a2 Job intepvicw. They all have same qualification bot Mey i
experience vanes. Ammunge them in descending order with respect 10 ciperience years w that the
cmployer could call the experienced candidates first for interview. Choose an efficient sorung slgontien for

thiy and wnite C/C++ code for that.

b) Assume there is a list of 100 employees stored i an ascending order with respecy W their employes ids
You are required to write C/C++ function for searching an employee in that st such thas the WOCH Lrar
complexity of that code should not go beyond OtlogN).

¢} Assumc you have the following keys: ISB, LHR. KHL. MUX., MUR. PESH, QUE, FSB, BWP. SGD Wy
and hash function is (sum of first and second lener code) mod I3.anmmm,u~u‘n.._
of letter code for | and letter code for S and then take the mod. ﬂ:lmamﬁnmmhhﬂuu‘

table.
Note that multiple letiers con have the seme code. F-fmpkd.ﬂaﬂ(.‘d-rﬁ!
Letter Code Letter | Code [Letter | Code | Letter IC:“*:L
ABC |1 GH.I 3 MNO |5 | STV 13 »
DEY 3 JKL 4 rQR 6 IVWXY.Z % 1
] mn.«:mm-ﬁh|3wwsmmm‘mm~mhrmmu;m
2. You have a hash tabie with 13 buckes Shmhtlhishthuhlcmhm-'q&h—
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