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Maulana Azad National Urdu University
B.Tech. V Semester Examination, February 2023

Paper - BTCS513PCT: Design & Analysis of Algorithms

Total Marks: 70                                                                                           Time: 3 Hours

:䘧ا˄ǎٱت
- 䞈 䂬ز㑔 䭇اب دᣅ ⵇ ں㥀ا␰ ╌ ںẖ م  ፝䞈 ٱرۃ

Ǖ
Ӏاد  اሧ ㅎ ں㜶 㩓 ㈉ ابᣅ  ٳ Ǐɝ-  䜱 㴦 䯎 ںẖ ᓕ ت㑔ا␰ ᱵ䯎 䮪 :اول ẗ م␰ ẗ ،دوم ẗ ،

䞈 䓖1 㩓 ㈉ ال␰ ٳ Ǐɝ 䞈 䂬ز㑔 ابᣅ ⵇ ال␰ ٳ Ǐɝ   䞀 ت㑔ا␰ 㩔اب واᣅ 㰗/ ٱ ǔ˄ ⸗ 䯎 ں᠃ 㦇Ὗ/ 〪 㷩و⟥ ␰ا㑔ت  ᣅ 䞀 ت㑔ا␰ 䂬ز㑔10䆀 اول ẗ.1

(10x1=10 marks)

     䞈 㴦 䯎 ں㜶(200) 䞀 ت㑔ا␰ 䥟ከ ابᣅ ⵇ ال␰ ٳ Ǐɝ    䞀 䮧اب دᣅ ㈉ ں㥀ا␰ 䉸ٱǍ˄  䤈〨 〨 ⥽  ǌѬ⟷ ╌ 䆀 اس، 08  ẗدوم 䆀 .2

(5x6=30 marks)   䞀 㰖 ات䓖6  㩓 ㈉ ال␰ ٳ Ǐɝ

     䞈 㴦 䯎 ں㜶(500) 䞀 ت㑔ا␰ 䥟ከ ابᣅ ⵇ ال␰ ٳ Ǐɝ    䞀 䮧اب دᣅ ㈉ ں㥀ا␰ ᓕ 䤈〨 〨 ⥽  ǌѬ⟷ ╌ 䆀 اس، 05  ẗ␰م 䆀 .3

(3x10=30 marks)   䞀 㰖 ات䓖10 㩓 ㈉ ال␰ ٳ Ǐɝ

ẗ اول

1.

i.__________________ quick sort algorithm  ㅎbest-case time

complexity ۔䞈

ii._____________case  ଺ ⹔given parameters  䯎execute 㩔وا 䗂䜫

maximum number of steps ۔䞀

iii. وہ ╌ 䆀 䫡ذ ᣆر㿂select⑬ا ቄ ⵇ ឮ 䮨⸗paradigmcomputing ╌ ឮ 䜫 䔙 ╌

دو⇤ے ቄ ر䞀 䮿۔

(a) Binary search (b) Knapsack problem

(c) Quick sort (d) Merge sort

iv.__________graph ‘G’  ㈉nedges   ǎا׏ ᏼ⁩ ㈉round trip path   ٳ Ǐɝ ᣅ 䞈vertex  〨

 ˄ǌٱر  ǎا׏visit  ٱ ǖ˄ ⸗ ຊاور ا 䞈initial position 䞈 ٱ ǖ˄ ᜯآ ൚وا 䯎

v.‘N’ vertices  ㈉spanning tree  䆀maximum  ⶅedges؟䒾䜫

vi. ଺ ⹔min-heap  䆀insertion  اورdeletion  ㅎtime complexity؟䞈 ㅏ
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vii. 䫡ز ᣆر㿂recurrence relation  〨master’s theorem  ╌solve  ۔䮨⸗
T (n) = 4T (n/2) + n/ log n

viii.Dijkstra’s algorithm ㅎtime complexity  ؟䞈 ㅏ

ix.Dijkstra’s algorithm_______________________  〨apply  ۔䞈 ≢ ᜯ ㅏ 䔽

x.Merge sort  ㅎauxiliary space complexity________________  ۔䞈

ẗ دوم

2.

i.Big Oh notation  اورBig Omega notation  〨compare ۔䮨⸗

ii. 䮪justify  䮨⸗ ذ ᣆر㿂 〪䫡recurrence relation 㩓 ㈉  ⁩ ن〨tightest bound 

䞈 㐖 䮼دoptions   (࢔)ࢀ䆀 ╌۔  = ૞࢔)ࢀ − ૚) + ૟࢔)ࢀ − ૚)
i.2n2

ii.6n
iii.(3/2)/n
iv.n!*3

performance  〨 ۔ اس 䫡elements 㩓 ㈉merge sort  ㈉steps  〨simulate ⸗䮨㈉درج ذ.3

analyze  ۔䮨⸗
51, 95,66,72,42,38,39,41,15

 ذ.4   䯆Minimum spanning tree〨 㩓 ㈉ 䗂ৄPrim'sاف 䫡 㩓 ㈉درج Kruskal'sاور

algorithm 〨 compare   ⸗contrast ⸗䮨،minimum spanning tree  〨find  ㈉ 䗂اور

㩓 䆀 اس ان 〨 ⸘ ╌graph 䯎apply ㅏ ㈀ اور 䞈 ≢ ᜯں؟
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ٳض ⸗.5
ǔ
Ӓ䮨 ا 〪ǎ׏wire   〨5 cities 䆀lay downㅎ   ،䞈 ورت➳ 䮪source ‘A’  ،⸗ 䜫 وع▧ ╌

cityB  ،C  ،D    E ᜯ 䞈اور ٱ ǖ˄     ’source ‘Aاور  䞈۔ ٱ ǖ˄ ᜯٓا ൚وا 䯎source╌destination ǖ׏wire  〨

lay down ⵇ  䗂⸗wire length     vice-versaاور ⵇcost ذ    䫡matrixدرج 䆀ٱدǎ˄ 䯉 

route  〨find  䮨⸗ 䆀 ឮminimum wire ⵇا⃵ل ⸗㈉ وہ  䞈dynamic programming۔

ㅏ ل⃵۔  ا⊚ ᜯalgorithm ⵇanalysis⸗䮨۔

⎣
⎢
⎢
⎢
⎢
⎡
. ܣ ܤ ܥ ܦ ܧ
ܣ 0 20 30 10 11
ܤ 15 0 16 4 2
ܥ 3 5 0 2 4
ܦ 19 6 18 0 3
ܧ 16 4 7 16 0 ⎦

⎥
⎥
⎥
⎥
⎤

ٳض ⸗.6
ǔ
Ӓ䮨 ا 〪ǎ׏traderٱس اǍ˄ ㈉ǎ׏container vehicle ز ᣅ 䞈ٱǎ˄ٱ╌ ز دہǎ˄دہquantity ‘W’ 䆀 

ୈ ن㩕⁩  䞈  ǌӉⰔ ㈉)W اǎ׏integer 䞈(⸗ ٳض
ǔ
Ӓ ۔䮨  ٱسǍ˄ ㈉ اس 〪‘n’ items 䞀}1, … .n{  ٳ Ǐɝ ۔

item䆀 اǎ׏ivcost ا    iwweight׏ǎاور Ǘ ׏ǎا 䞈trader۔ ǎ1{ ږ,  .  .  .  nn{⊆
S㈉items   〪ᣅhighest total price  ان 䞀 〪 〨send  ،䞈 䗝ᨴ ٱ ǔ˄ constraint  〪 ᏼ⁩ ㈉اس ⸗

〪 䞈items  ⵇtotal weight  ⵇmaximum  ㈊䜫W ⸗ ٳض
ǔ
Ӓ ۔ǎưں ଺ 䤈ٵƬĽitem  〨divide 䔽  ᜯ ㅏ

䞈 ≢ ᜯ۔ ⡷ ㈉ر 䯎 ا⃵ل complete item ㅏ׏䞈ǎ، اور ✜ف ا ≢
W=15,
weights wi=[4, 5, 1, 3, 2, 5]
price pi: [2, 3, 1, 5, 4, 7]

7.Graph coloring ㈉  دوreal-time applications 〨propose ⸗䮨  اور 〨 انjustify ⸗䮨 ۔

 䮪elaborate ⸗䮨 درج ذ 〪䫡  ⵇ اف䯆chromatic number  ㈀2‘ ں’䔽 ≢ 䜫 ۔

8.Design analysis and algorithms courseرےດ  ㈉duration 䆀  㐖  䡨䯈

problems/algorithms  ╌   〨ن ،╌algorithm   〨‘P’   ⾸   ≢ 䞈 اور ᜯ ⍜algorithm  〨

‘NP’  ۔䞈 ≢ ᜯ ⍜justify  اورdiscuss ⸗䮨  〪P ≠ NP ㈀ں 䞈؟
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9.ǌח㽯algorithm ⸗   ⸗㸈 䥞䜫 ᓧم  ا⃵ل ⵇ䮨 د  〪
ǘ
ǎϔ 㐖graph 䆀negative weight

cycle  ۔䔽   〪䞈

␰ ẗم

10.

i.ذ    䫡keys،successful searchدرج  unsuccessful searchاور

㈉probabilities 㩓  ㈉ اǎ׏optimal binary search tree   ⵇ cost  اور

structure  〨find⸗䮨۔

ii. ≠اpseudocode  اور 㟏performance  〨analyze  ۔䮨⸗

11.

i.ذ䫡 䆀tasks اورdeadlinesا  ㈉ǎ׏set د  〨䪸   ǌח㽯  ،䥞䜫method   〨  ᓧ⸗  ا⃵ل

䥞䜫  䮪 ⸗    㸈䮨م 〪Task ‘T4’   〨maximum profit   〨achieve  ㈉  䗂⸗

㩓selectㅏ 䯉  䞈ٱǎ˄ 䔽 ابᣅ ຓ۔ ا 〨justify ⸗䮨۔

Task T1 T2 T3 T4 T5 T6 T7 T8 T9
Profit 15 20 30 18 18 10 23 16 25
Deadline 7 2 5 3 4 5 2 7 3

ii.ǌח㽯algorithm)ٱرہ
Ǖ
Ӏا :greedy method (䥞䜫 ᓧ⸗ ل⃵ا ⵇsource ‘A’  ╌

all vertices   ǖ׏shortest path  〨find ⸗䮨۔
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12.䕣 د䮼 㐖graph 㩓 ㈉ ذ ᣆر㿂䫡 ٱت دǌ˄اᣅ ㈉ ت㑔ا␰䮨۔

i.'A 'source    shortest pathن㈉ درL 'destination䂭'اور 〨find 㩓 ㈉ 䗂⸗   ٳ Ǐɝ

node  䯎greedy algorithm ⸗ ل⃵ا䮨۔

ii.ㅏ䮪path  ╌  ǌחshortest path 䔽 䯆ا   اس  䞈؟ Ꮰcase 䆀greedy algorithm 

㈀ںfail ؟䞈 ٱ ǖ˄ ᜯ 䜫

iii.اسproblem 〨solve 㩓 ㈉ 䗂⸗  ⁩ ن〨algorithmㅏ ل⃵اس  ا  ،䞈 ≢ ᜯ   〨justify 

⸗䮨،appropriate method  䥞䜫 ᓧ⸗ ل⃵اA   shortest path  〨ن㈉ درL 䂭اور

find ⸗䮨 ۔

13.

i.⸗ ٳض
ǔ
Ӓ䮨  ٱسǍ  ˄෍7〪  ا tickets䞀 ㈉ ᡱ number䞀)1,2,3,4,5,6,7 (20۔  ⵇ total

possible combinations  䜫اور اⶅ 䨛 ؟ 㦆 ㈉ 䗂ৄ tickets〨 choose⸗䮕  اپٓ ⾸ ⾸

 䞀؟ 
ǖ
ʆ

ii. 䮪⸗  ǖ ǌҍٱ Ǖ˄䮨 درج ذ 〪䫡graph   ǎا׏Hamiltonian graph 䔽 ۔䞈

14.

i. 㐖 䥞د 䕣graph  ㈉adjacency list  اس ⸗ 䪳د 〨graph   ٳ Ǐɝ ㈉pair of vertices  ㈉

⸗䮨۔  shortest path  〨findدر䂭ن 

G=

⎣
⎢
⎢
⎢
⎡

0 2 ∞ 1 8
6 0 3 2 ∞
∞ ∞ 0 4 ∞
∞ ∞ 2 0 3
3 ∞ ∞ ∞ 0 ⎦

⎥
⎥
⎥
⎤

ii.Branch and bound    درbacktracking approach 䂭اور ㈉نdifferences 

〨enumerate ⸗䮨۔


