A25 CS101 Lab Quiz 1 - Monday
8th September 2025 - 09:30 hrs to 11:00 hrs
3 Compulsory Questions - 15 Marks (5, 5, 5)

Instructions:

Keep your ID card on the table for ready reference. If your ID card isn’t with you, you won't be allowed to
appear for the quiz/exam.

Keep your phones, tablets, notes, bags, books, etc., near the instructor’s platform.

No clarifications will be provided for any question by anyone (TAs/Instructor).

Please note that your answers should NOT include any programming concept that hasn't been
covered in the class. Such solutions if found will NOT be graded.

Marks will be given for each hidden test case that passes.

TAs would be around to help you with respect to the logistics like compiling, submitting, etc. They will not
help you debug the error or resolve your issues related to syntax/logical errors in your program.
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Q1. Counting Record-Breaking Runs

In the 100-meter Olympic finals, a runner's performance is measured by their finish time (in seconds). Over the
years, multiple gold medalists have recorded their times. A performance is considered a record-breaking run
if its finish time is strictly less than all previous times.

Given the times recorded by the gold medalists over the years, your task is to determine how many
record-breaking runs occurred. The first recorded time is always considered a record-breaking run.

3McAftes &Y 100 Hiex BIge SIS H fhat &g & T ol S9d THIN T9 (Tdbs H) I J19T SITaT 21 A7l & T, s
TquT gges fAordTan = 319+ 9T Sof U &1 fapedt Ugefe @ Reprs dre Sie 7T 91T § afe Suat TH1f a9 it fower
AT § & &

31Tuep! fUeel $& ATell & Fqul Ueeh foITal GRT ol Y 10 F9Y T U €. SATUhT BT I8 Ul o1 & b et fobail R
TS e SIS g3 | TS Sl ohalT TRIT 9 BT Ueh Rl IS &g JMHT ST &

Input Format

The first line contains an integer n - the number of recorded times.

The second line contains n real numbers (floating-point) separated by spaces - the times recorded by
the gold medalists in chronological order.

Ugel! Ufth H T quifes n 81 - S 35 Rt fahg ¢ Tt ot e &1

SR Ufth # n aRfa® TN (floating-point numbers) 81T ST fdh space | 3TeT-31aTT I TS 81T, I ¥40T UG
forTaT GRT BletshA # Renfe by T T+ &

Output Format

e Output a single integer - the total count of record-breaking runs.

e T YUTid Output I - ST fb ReplE ATS ST (record-breaking runs) &1 $el H&T &1

Assumptions on Input

1<=n<=10"5

Each recorded time is a positive real number between 9.0 and 15.0 (realistic 1200m sprint times).
Times are given in chronological order.

The first time is always counted as a record-breaking run.

1<=n<=10"5

yAH Repts AT T I97 9.0 31k 15.0 & 9 Uop &M IR fdes Tvear &1t (ST 100 Hiex f8ie & w93 )|
9T Ptk (chronological order) ¥ f&T 7T &)

TEAT T EHeM RIS IS S AT SITQT |




Visible Testcases

Input Output
5 4
9.95 9.93 9.98 9.90 9.89
4 2
10.010.1 10.2 9.9
3 2
9.85 9.85 9.80
Hidden Testcases
Input Output
1 1
9.99
10 8
9.9910.09.98 9.97 9.959.96 9.94 9.939.929.91
4 1
10.0 10.0 10.0 10.0
5 5
9.909.859.809.759.70
6 4

10.0 9.99 10.98 9.97 12.96 9.95

Solution :

C/C++

#include <simplecpp>
using namespace std;

int main() {
int n;
cin >> n;

double time, bestTime = 1000.0;
int recordCount = 0;

for (int i = 0; i < n; i++) {
cin >> time;
if (time < bestTime) {







Q2. Diagonal Triangle Fill

You've been tasked to write a program for creating a special numbering pattern for a triangular grid of
side length n.

Imagine a triangle made up of rows, where the first row has n elements, the second row has n-1, the
third row has n-2, and so on, until the last row has 1 element.

Your job is to fill this triangular grid with integers starting from 01, following a unique diagonal
numbering pattern:
e Start from the top-left element of the triangle with 01.
e Fill the numbers diagonally down, moving to the right.
e Each diagonal starts at the top row and goes down to the bottom-left of the triangle, staying
within the valid triangle bounds.

HINT - In each row, the differences of two consecutive entries are increasing by 1 with each step. The
same is true for each column.

YT Ueh T folkgT 8 et s Senatl af U et e o teh f49y Yt § ugd e &,
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o IS HT TN ITD HUI-aN D H BRHT, T&T §e&T 01 SHfT|
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o T AU FU Uk A Lo Bl S P Ferel-aTd |1 a Sl &, S Bt =13t & iR & gl

ST - U Ufh H, QY Forciidh! TReanah &1 3fcR 1 | JedT o7 &1 51 T8 I1d U T & folg off 9 2|

Example

For n = 6, the output will be as follows (colors are added here just to show the diagonals, colors are not part of
the actual output).

SEHEU

n = 6 & foly, 3Mecye - T T & (T8T I dhaet et @M & ol STel Y &, I1 aRdfde JSeye & e 78l 8)|



01
03
06
10
15
21

Input
[
[

02 04 07 11 16

05 08 12 17
09 13 18
14 19

20

An integer n, the side length of the triangle.

T quTid n, ST 35 et Y oot &t eiars et

Output

Print n lines.

The i-th line contains n - i + 1 integers corresponding to the i-th row of the triangle.
n gfRaT fiie el

i-off dfh & et &7 i-df dfth & 3FTHU n - i + 1 TN B

Assumptions on Input

Note :
[ ]

1<=n<=13

Do not write any C++ statements for printing general messages. For example, the following should
NOT be present in your program:

o cout << "Enter a number:",

o cout << "The computed answer is", etc.
cout should be used to print only the computed final output. In addition, do not print unnecessary
spaces unless specified in the program.
If any hard coding is found, or if any test case passes by merely writing a cout statement and
without any logic, then the marks for that test case will NOT be awarded.
T Tegl ol fiie 3R & oy @IS off C++ Teewe 7 folkd | IereRur & faly, 3mad w7 Frfafd digg =8
& TIfR:

o cout << "Enter a number:",

o cout << "The computed answer is", etc.

cout P ITIRT HIet AfAH 3M=eye @l fiie T & foy fovar S anfdel wer & Fifde S & eraman, a8 off
IFTATH T T fiic |

I} o T DI U St ], A1 IR B T $ FIA W cout TeeHe fAgax iR 3T it ab & u |
ST 8, < S99 X Y & falv 3fa 7 2y s

Visible Testcases



Input

Output

01020407 11 16 22 29 37
030508 12 17 23 30 38
06 09 13 18 24 31 39
1014 19253240

152026 3341
2127 3442
28 3543

36 44

45

06 091318 24
10 14 19 25
1520 26

21 27

28

030508 12 17
06 0913 18
10 14 19

15 20

21

Hidden Testcases

Input

Output

1

01

10

010204 07 11 16 22 29 37 46
030508 12 17 23 30 38 47
06 09 13 18 24 31 39 48

10 14 19 25 32 40 49

1520 26 33 41 50
2127344251

28 3543 52

36 44 53

45 54

55

01020407 11 16 22
0305081217 23
06091318 24
101419 25

15 20 26

21 27

28

13

01020407 1116 2229 37 46 56 67 79
0305081217 233038475768 80
06 09 13 18 24 31 39 48 58 69 81
1014 19 25 32 40 4959 70 82

01020407 11 16 22
0305081217 23

01020407 11 16




152026 33415060 71 83
2127344251617284
28 35435262 73 85

36 44 53 63 74 86

4554 64 75 87

5565 76 88

66 77 89

78 90

91

3 0102 04
03 05
06

Solution :

C/C++

#include<simplecpp>

main_program{
int n;
cin >> n;

for (int row = 0; row < n; row++) {
for (int col = 0; col < n - row; col++) {
int diagonal_number = row + col;

// Calculate the starting number for this diagonal
int start = (diagonal_number * (diagonal_number + 1)) / 2 + 1;

int num = start + row;
if (num < 108) cout << '@' << num;
else cout << num;

// cout << setfill('@') << setw(2) << num;

// To not add spaces at the end
if (col < n - row - 1) cout << " "

}

cout << endl;
}
return 0;



Q3. Calendar Day

In this question you need to write only two functions in the file implementation.cpp as described below. A
main program (main.cpp) is already provided and is not editable.

O U H 3UD! Phael & HaeH TP HIgel implementation.cpp H folaH €, ST fdh et STa1 77 81 T% main program
(main.cpp) U8l I T 7T B 3R S $IS gera e faha S e

Function 1: noOfDays: int noOfDays(int m)

Write a function with name noOfDays that takes a single integer between 1 and 12 (inclusive of both) and
returns the number of days in that month for the year 2025.

Feel free to use the calendar on your computer to verify the number of days in respective months if you do not
remember them.

For example,

noOfDays(7) must return 31.
noOfDays(2) must return 28.
When this function is called:

- Argument 1 (m) is guaranteed to be an integer between 1 to 12.

Teh el noOfDays 1 & [T ST 1 | 12 o dt= (ST T ATfet Sl §Y) Tab UITe (integer) oid 8, 3R 99 78
& T it v (af 2025 H) TAT return FRAT &1

I 3TTeT TS el b FEM1 4 fobe o 81 &, Tl 3119 U HRER &b dhetex H o Tl .
SEGUKARLS

e noOfDays(7) @ 31 return &= TTfRYI
e noOfDays(2) Pl 28 return F=AT ALY

D! MRS & b 519 T8 e it fohdT ST, T SEHT argument m EHT 1 H 12 & i &1 quites & 81|

Function 2: oneWeekLater: int oneWeekLater(int d, int m)
Write another function oneWeekLater which MUST USE the function noOfDays.

This function takes 2 integers - the first integer represents the day and the second integer represents the
month.

The function should return a single integer - the day (between 1 to 31) which occurs 7 days after the provided
day and month (basically a week later).

For example,

onelWeekLater(20, 8) must return 27

since 27 August occurs 7 days after 20 August.
onelWeekLater(24, 2) must return 3.

Since 3 March occurs 7 days after 24 Feb.

When this function is called:



- Argument 1 (d) is guaranteed to be an integer between 1 to 31.
- Argument 2 (m) is guaranteed to be between 1 to 12.

T 3R B oneWeekLater 8T, SR f SHUR 9ATT T noOfDays Hae BT SUANT &vAT & A1y
I8 B a1 QUIes (integer) oidlT & — Ugal quites & (day) 1 S1idT 8 iR ST quifes J&M (month) &1

I HhaeM U quiies Rert ol — a8 ARG (1 9 31 & &) S fou 10 & ofR /e & 7 & qre areft 8 (It U Tmre
1S BT f) |

ISR P ol

e oneWeekLater(20, 8) @I 27 Re+t o1 AR, Fifdh 20 PR & 7 S 918 27 3R 31T &
e oneWeekLater(24, 2) @ 3 Re+ w1 A1fRY, F1fdh 24 WRast & 7 7 91 3 A1 o1t &

ST9 T8 a2 dict fhIT SITETT:

e Argument 1 (d) B9 1§ 31 & &1 BT quifes BT
e Argument 2 (m) 92T 1§ 12 &% i o1 guries 81|

Main program: Provided

As mentioned above, the main program (main.cpp) is already written and provided to you. It accepts two
integers (day and month) from the user. The functions, noOfDays and oneWeekLater are called from the
main function with appropriate arguments.

ST foh IR 91T 7T 8, main program (main.cpp) U8 ¥ 3T 8311 81 I8 SuaIehd! | &l quites (3 31k 7ém) o
21 a9 noOfDays 3R oneWeekLater @I main function & 3fad arguments & ATl et fHT a1aT B

Note:

e Do not write any C++ statements for printing general messages. For example, the following should
NOT be present in your program:
o cout << "Enter a number:",
o cout << "The computed answer is", etc.
e cout should be used to print only the computed final output. In addition, do not print unnecessary
spaces unless specified in the program.
e If any hard coding is found, or if any test case passes by merely writing a cout statement and
without any logic, then the marks for that test case will NOT be awarded.
o M Heall &l fiic & & foly @IS off C++ TocHe 7 ol | IeTeR & folg, emdes w7 fFfafd digg =&t
g TIfR:
o cout << "Enter a number:",
o cout << "The computed answer is", etc.

e cout 3T IYANT Hael AfaH SeYe @l file T & oty fovar ST anfen we # 918 1S T & e, $1s ot

ISP T A fiic |
o IR P T HIST U WK 8, AT IR DI ST HY PaeT Wb cout Toic figax iR 31 it ah &y &
ST 8, °f 99 v 39 & AT 3iep 781 feu S|
Visible Test Cases

Input Output
20 8 3127
27 8 313
222 28 1




Hidden Test Cases

Input Output
16 11 30 23
247 3131
249 301
2512 311
212 28 28

Code:

implementation.cpp to be provided by student

C/C++

#include <simplecpp>
int noOfDays(int m)

{

}

int oneWeekLater(int d, int m)

{

switch (m)
{
case 1:

return 31;
case 2:

return 28;
case 3:

return 31;
case 4:

return 30;
case 5:

return 31;
case 6:

return 30;
case 7:

return 31;
case 8:

return 31;
case 9:

return 30;
case 10:

return 31;
case 11:

return 30;
case 12:

return 31;

}

return 0;

int days = noOfDays(m);

int next = d + 7;

if (next <= days)
return next;

return next - days;




main.cpp to be provided by instructor

C/C++

#include <simplecpp>

int noOfDays(int m);
int oneWeekLater(int d, int m);

main_program
{
int day, month;
cin >> day >> month;
cout << noOfDays(month) << " " << oneWeekLater(day, month) << endl;



A25 CS101 Lab Quiz 1 - Tuesday
9th September 2025 - 09:30 hrs to 11:00 hrs
3 Compulsory Questions - 15 Marks (5, 5, 5)

Instructions:

Keep your ID card on the table for ready reference. If your ID card isn’t with you, you won't be allowed to
appear for the quiz/exam.

Keep your phones, tablets, notes, bags, books, etc., near the instructor’s platform.

No clarifications will be provided for any question by anyone (TAs/Instructor).

Please note that your answers should NOT include any programming concept that hasn't been
covered in the class. Such solutions if found will NOT be graded.

Marks will be given for each hidden test case that passes.

TAs would be around to help you with respect to the logistics like compiling, submitting, etc. They will not
help you debug the error or resolve your issues related to syntax/logical errors in your program.
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T |



Q1. Vowel Cluster Count

You're helping build a text analyzer tool that processes words and gives useful information about them. One
feature you're working on is detecting vowel clusters - groups of vowels that appear one after another in a
word.

Your task is to write a program that takes a word and counts how many vowel clusters it contains.

What is a vowel cluster?
A vowel cluster is a group of one or more vowels (a, €, i, 0, u) that appear next to each other without any
consonants in between.

For example:
e ae is one vowel cluster

e ais one vowel cluster
e abc has just one vowel cluster: a

For example, in the word beautiful, the vowels e, a, and u appear together, forming one vowel cluster. Later in
the word, i and u appear alone, forming their own clusters. So in total, the word has 3 vowel clusters.

319 T VT SIS TATATSOR Tt ST T2 8 il Q1G] T TR dhveh I1h aR H SUIMT AHSRI <l &1 o thieR 1R 319 &
TR B E, 8 & "vowel clusters" (¥R THE) BT I ST — JTHT Ueh 2M68 H SR Th & 9IS Uh 3T dTet TaRl Bl Iga=
HAT|

3NTIDT Teh U1 W folaT & S faeft 9168 ol 374e & U H of 3R 395 vowel clusters (¥R F9gl) dI H&T A

vowel cluster (¥R IHg) 7T BT 82
vowel cluster (¥R g) T I U H 3AfeD TR (a, e, i, 0, u) P TG 81T 8, Sl 9T et &9 (consonant) & &4
¥ 37U, TR |- 3T &

SHERUR
e ae U® vowel cluster gl
e a3t T vowel cluster 21

e abc ¥ &ddl T vowel cluster g: a
ISTER o fAT:

9eg beautiful H, U8l e, a, u T 12 31T & — IS T vowel cluster &1 IS H 91sg H i 3R u IFT-31FT 311 &, ST
3193197 vowel cluster F9TT &1 A1 ool FIaTaR beautiful 21sS 5 3 vowel cluster 2|

Input Format

An integer n, the length of the word.
A word of n lowercase English letters.

. Tep QUTich n, ST 21&& T TS Pl SIfelT 2
e n 3T 37ERT (small) & T U ITes |

Output Format

e An integer: the number of vowel clusters in the word.
o TU& Yuifen: 916% H HING vowel clusters (¥R T9g1) BT G|



Assumptions on Input

Note

1<=n<=10"5

Do not write any C++ statements for printing general messages. For example, the following should
NOT be present in your program:
o cout << "Enter a number:",

o cout << "The computed answer is", etc.
cout should be used to print only the computed final output. In addition, do not print unnecessary
spaces unless specified in the program.
If any hard coding is found, or if any test case passes by merely writing a cout statement and
without any logic, then the marks for that test case will NOT be awarded.
T Tegl ol fiic a3 & oy I8 ff C++ Tewe 7 fold | IerERr & faly, amads w7 Frfafd g =8
& TIfR:

o cout << "Enter a number:",

o cout << "The computed answer is", etc.
cout P ITIRT HIet AfAH 3M=eye @l fiie T & foy fovar ST anfeel wer & My S & araman, a8 off
IMIGLTd T T fiie x|
It DI B IS IS IA 8, AT IR DI S FH BadA W cout Fehe fagar iR e ot ab & oy &
ST &, < S RE B9 o foly i 718} 1w S

Visible Testcases

Input Output
9 3
beautiful

7 2
greater

3 0

bcd

Hidden Testcases

Input Output
1 0
b

10 1
aaeeiioouu

7 4
abecidu

15 3
abcdeiouxyzuaei

8 2
abcdeifg




Solution :

C/C++
#include<simplecpp>
main_program{

int n;

cin >> n;

char c;

int clusterCount = 9;
bool inCluster = false;

for (int i = 9; i < n; i++) {

cin >> c;
if (c == '"a' || c == '"e' || c
if (inCluster == false) {
clusterCount++;

inCluster = true;
}
} else {
inCluster = false;

}

cout << clusterCount << endl;
return 0;



Q2. Concentric L's

Write a program to accept an integer n and print an n x n square grid filled with alternating concentric L-shaped
patterns using the characters ‘o' and 'X'.

The pattern always starts with 'o'.
Next row and column are filled with 'x' but that forms an L shape flipped on the vertical axis
Then again with '0', alternating until the grid is completely filled.

T W BT S 0 quifes n 379 & 9 H of 3R n x n &1 T@ JieR B (square grid) fiic @R, S & dafd
(concentric) L-3TTR & Ye= & 9RT &R L-3THR & YT 31Ge saa] o ‘0’ 3R 'x' 318RT I s+ 8T TR,

e 6T BT AT 'o" T BIeHl 51 3T Ufh 3R T 'x' § R 91 €, T U Iecl L 3TMHR 1 & (SR 378 (vertical
axis) TR UeIcT §31T) | 3 d1& fhe 3 "0’ &1 IWRANT BI<T 8, 3R I8 ¥ 9 e Feidl & IId <Ieb YRT 1 R &I ST

Example
Input:
4

Output:
0X0X
XX0X
000X
XXXX

Input
7

Output

0X0X0XO0
XX0X0XO0
000X0XO0
XXXX0XO0
00000X0
XXXXXXO0
0000000

Input format:
e Integern

° QEl'i‘ZIC'\UTfE{'Tn

Output format:
e Print the n x n pattern of concentric Ls using '0' and 'X'".
o '0' 3R X BT H T N X n SMBHR BT Hbfad L-3MHR dTel Y= fiic |

Note
e Do not write any C++ statements for printing general messages. For example, the following should
NOT be present in your program:
o cout << "Enter a number:",
o cout << "The computed answer is", etc.



cout should be used to print only the computed final output. In addition, do not print unnecessary
spaces unless specified in the program.
If any hard coding is found, or if any test case passes by merely writing a cout statement and
without any logic, then the marks for that test case will NOT be awarded.
T He2lt 1 fiic a & folg @ig off C++ FoeHc 7 folkd | SSTER0T & fal, 31 U A Frfatfad divg 98
g TR

o cout << "Enter a number:",

o cout << "The computed answer is", etc.

cout P TR Fdet AfAH 3M=eye @l file T & foty fovar S anfdel wer & Fifde S & erarman, a8 off
LTS ¥ T fife e

IR} B$ T PIST UIg St 8, A7 IR DI ST 9 Hael W cout e faraar iR famm f=ft ab & u &
SITT 8, <Y S ¥ & & AT 37 & Ry Sma

Visible Test Cases

2

0X
XX

0X0XO
XX0XO0
000XO0
XXXXO0
00000

0X0X0XO0
XX0X0XO0
000X0X0
XXXX0XO0
00000X0
XXXXXXO0
0000000

Hidden Test Cases

1

(0]

4

0X0X
XXO0X
000X
XXXX

0X0
XXO0
000

0XO0X0OX
XXO0X0X
000X0X
XXXXO0X
00000X
XXXXXX




10 OX0OX0OX0OX0X
XXOX0OX0X0X
000X0X0X0X
XXXXOX0XO0X
00000X0X0X
XXXXXXO0XO0X
0000000X0X
XXXXXXXXOX
000000000X
XXXX XXX XXX

Solution :

C/C++
#include <simplecpp>
main_program {

int n;

cin >> n;

// Loop through each cell of the grid
for (int r = 0; r < n; r++) {
for (int ¢ = 0; ¢ < n; c++) {
// Distance from bottom boundary
int distBottom = n - 1 - r;
// Distance from right boundary
int distRight = n -1 - c;

// Layer number = smaller of the two distances

int layer;
if (distBottom < distRight)
layer = distBottom;
else
layer = distRight;

// For even n, outer layer parity flips so adjust by +1
int effectiveLayer = (n % 2 == @) ? (layer + 1) : layer;

// Even layer = 'o', 0dd layer = 'Xx
if (effectivelLayer % 2 == 0)

cout << 'o';
else

cout << 'x';






Q3. Playing Cards

In this question you need to write only two functions in the file implementation.cpp as described below. A
main program (main.cpp) is already provided and is not editable.

O U H 3UD! Phael & HaeH TP HIgel implementation.cpp H folaH €, ST fdh et STa1 77 81 T% main program
(main.cpp) U8l I T 7T B 3R S $IS gera e faha S e

Function 1 intValue: int intValue(char v)
Write a function with the name intValue that takes a single character as an argument from the given set

1,2,3,45/6,7,89J,Q KA
And returns an integer mapping them to these numbers, respectively
10, 2,3,4,5,6,7,8,9,11, 12, 13, 14.

Essentially, it creates the following mapping from characters to integers as shown in the table.

Characters | Integer
1 10
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
J 11
Q 12
K 13
A 14
For example,

intValue(Jd) must return 11.
intvalue(5) must return 5.

When this function is called, argument values are guaranteed to be from the “characters” column of the table

T Bare fARET fSgeT 9/ intValue &, S U@ english 38R (character) @1 argument & B9 § oIdT &1 I8 38R
frfafEa de o 9 oIS ua anm:

1,2,3,4,56,7,8,9,J,Q K, A

ﬂgﬁaﬁaﬁﬁﬁvww(integer)ﬁﬁqaﬁ?ﬂaﬁ?wwﬁ%ﬁaﬁreturnsaﬁwﬁﬁvéﬁﬁnwaﬁﬂé
|

10, 2,3,4,5,6,7,8,9,11, 12, 13, 14.

SR



e intValue('J') @I 11 return =T ATRY|
e intValue('S5') @5 return &R AIRY|

e IE e Dict fHar ST, @1 $9YC 89S SWRIh U T “characters” dierd 3 § & 1|

Function 2 winner: int winner(char sl1, char v1, char s2, char v2, char s3, char v3)

There are 3 players playing a card game. Each player plays one card that belongs to one of the four suits
mentioned below. The player who has the highest value card of the same suit as player 1 will win.

Write a function winner that MUST USE the function intValue.

e 6 arguments: 3 cards (suit + value) for the 3 players

e Suits: S (Spades), H (Hearts), D (Diamonds), C (Clubs). Arguments s1, s2, and s3 are guaranteed to
be a valid suiti.e. S, H, D, or C

e Values: Arguments v1, v2, v3 are guaranteed to have valid inputs for the intValue function (i.e.
characters from the table - 1, 2, J, K).

e The cards are guaranteed to be distinct (you will not encounter a set of 2 cards with the same
suit and value).

e This function must return a single integer (between 1 to 3) representing the winning player, that is,
the player who has the highest valued card of the same suit as player 1.

Examples
Function Call Should Return Explanation

winner(S,5,H,2,S,3) |1 The first and third cards have the same suit
i.e. ‘Spades’. intValue(5) > intValue(3), hence,
player 1 wins

winner(D, 9,C,K, D, Q) |3 Since D is the suit of the first and third cards
and intValue(Q) > intvValue(9), player 3 wins

winner(H, 2, H,9,H,1) |3 since intValue(1) > intValue(9) > intValue(2)
and all the cards are from suit H, player 3
wins.

winner(S, 2, D, A, C, 1) 1 since first card is the only card from the first
suit (which is S), player 1 wins.




T RISt U 19T & Wt Wl ¥e 8| Teddh RISt Ueb o1eT &7 Ul (card) WefdT &, i A 3T 1Y IR e
(suits) & & foft T 7 BT 21 faoiar a8 RSt 8 S urT a2t e 8 o fREeret 1 & U 7, 3R S99 e o
T 31fees 714 (value) aTell oTs 8l

T e fofgu fo=gept A1 winner 81 3R S intValue WharaT T SUNT Y|

e IYC (T 6 arguments): T RIATSIT & T cards. B DTS BT T Y 3R T e,

e Suits (Yc¥): 'S" (Spades §%H), 'H' (Hearts 9T), 'D' (Diamonds $¢), 'C' (Clubs f&S1) Arguments
s1, s2, 3R s3 BT 39 IR H § PIS U Je &I,

e Values (H): v1, v2, 3R v3 O 31eR BRI Sl intValue %hae & oy 3 argument?f S L, 2
'K 3|

. Hﬂﬂmmﬁfﬁﬂ(dlstmct)‘sﬁ It DIE S BT TP & Y 3R Aoy e W&

o UE HaIM Ud YU (1 9 3 & d1) SAteTw T, S Ao Ryt &t ar 81 —arefa a8 Ryt forgd ura
T8 2 2 Ol fEeIS! 1 & U & 31R I YC T He¥ 319 dog aTeTl Brs o

SSHEUYI
Function Call Should Return Explanation

winner(S, 5, H,2,S,3) |1 TEAT 3R TRRT 1S U & ¢ (spades) & . 3iR
intValue(5) > intValue(3), $9felt f&aret 1
faroraT g

winner(D, 9, C,K, D, Q) |3 Yfch gl R TR BIS T ¥e D & 3R
intValue(Q) > intValue(9), 34fely RISt 3
frore g,

winner(H, 2, H, 9, H,1) |3 YfP AR PIS TP & Ye D & & 3R intValue(1) >
intValue(9) > intValue(2), $9feit f&eret 3
fororaT g

winner(S, 2,D, A, C, 1) |1 Yfch Igel BIS & IMATIT IR DIS IS IH I S P
el €, ST fetret 1 foraT .

Main program: Provided

The main program accepts characters as input (as a stream of characters). For example S9D7SQ. The
functions, intValue and winner, are called with appropriate arguments and the results are printed.

main program Wﬁ%@ﬂaﬁwﬁmﬁmg S fi: SOD7SQ. 3P 91E, MU H intValue 3iR
winner HFeHT BT SWRIH arguments & HT2T Bict AT ST & 3R I7aT uRumT (Result) fiie 5 s &1

Note:

e Do not write any C++ statements for printing general messages. For example, the following should
NOT be present in your program:
o cout << "Enter a number:",
o cout << "The computed answer is", etc.
e cout should be used to print only the computed final output. In addition, do not print unnecessary
spaces unless specified in the program.
e If any hard coding is found, or if any test case passes by merely writing a cout statement and
without any logic, then the marks for that test case will NOT be awarded.



o IHFT T2 B filc B & fy @1 off C++ TecHe 7 o | SereRu & faT, ey mumT § fFefofed Hivg =&
BH 1RV
o cout << "Enter a number:",
o cout << "The computed answer is", etc.
e cout 3T IYINT Hael oA AMSTYE @l fiie T & oty fovam =T anfeq we # 9078 1S T & A, $Is ot
IFTaTH T A fiic P
o IR D TS P U Il 8, AT IR P ¢ FY BaeT W cout TeeHe fagax iR fr famdt ab & gy &
ST &, 3 99 o Y & fiY 8iep el Ry S|

Visible Test Cases

Input Output
S9H7SQ 97123
H1H9H7 10971
DQDKSA 1213142

Hidden Test Cases

Input Output
C2SAH1 214101
CoCiD1 910102
DAS2D9 14291
H3H8H1 38103
SAHKDQ 1413121

Solution:
implementation.cpp (to be written by the student)

C/C++

#include <simplecpp>
int intValue(char c)
{
if (¢ == "1")
return 10;
if (¢ >= '2' && ¢ <= '9")
return ¢ - '0';
if (¢ == 'J")
return 11;
if (c == 'Q")
return 12;
if (¢ == 'K")
return 13;
return 14; // A

}

int winner(char s1, char v1, char s2, char v2, char s3, char v3)

{
int a = intValue(v1), b = intValue(v2), c = intValue(v3);

if (s2 !'= s1 && s3 != s1)
return 1;

else if (s2 == s1 && s3 != s1)
return (a >b ? 1 : 2);



else if (s2 != s1 && s3 == s1)
return (a >c ? 1 : 3);
else
{ // all same suit
if (a >= b & a >= ¢)
return 1;
else if (b >= a && b >= ¢)
return 2;
else
return 3;

main.cpp (to be provided by the instructor)

C/C++
#include <simplecpp>

int intValue(char v);
int winner(char s1, char v1, char s2, char v2, char s3, char v3);

main_program

{
char v1, s1, v2, s2, v3, s3;
cin >> s1 >> vl >> s2 >> v2 >> s3 >> v3;
cout << intValue(v1l) << " " << intValue(v2) <<
cout << winner(s1, v1, s2, v2, s3, v3) << endl;
return 0;

" << intValue(v3) << ;



A25 CS101 Lab Quiz 1 - Thursday
11th September 2025 - 09:30 hrs to 11:00 hrs
3 Compulsory Questions - 15 Marks (5, 5, 5)

Instructions:

Keep your ID card on the table for ready reference. If your ID card isn’'t with you, you won't
be allowed to appear for the quiz/exam.

Keep your phones, tablets, notes, bags, books, etc., near the instructor’s platform.

No clarifications will be provided for any question by anyone (TAs/Instructor).

Please note that your answers should NOT include any programming concept that
hasn't been covered in the class. Such solutions if found will NOT be graded.

Marks will be given for each hidden test case that passes.

TAs would be around to help you with respect to the logistics like compiling, submitting, etc.
They will not help you debug the error or resolve your issues related to syntax/logical errors
in your program.

TAs GRT Si1d & oIy 19T ID card TS table TR | IS 3MMYST ID card 37TF UM A&l &, AT 31da!
quiz/aET & da7 Y JrgHfat T8 S ST

319+ phone, tablet, notes, bag, f&dTs 3nfe Ufeers & Fa & U™ R |

fopdY oft mrsr o fIT fseft oft (TA/Instructor) SR 18 Tuiaur & &z Srem|

PUIT &I < & 31U IR J DS At WAT programming concept M & 8141 AMRY
O e & ygr e T &)1 A I GHIEH U Wi & °F S grade & R Smem
Marks %dact St hidden test cases pass 2l &, 39 falv iU S

TAs program @I compile, 3R submit TEfie #=A 31fe S logistics & & § UHT Aeg
R & AU HINIE & | I MU errors BT ST IR AT 3MTd program H syntax / logical
errors ¥ GefAd dIs Hec Tl vl




Q1. Turtle Directions

This question is about doing some computation for a given sequence of turtle commands. You
do not need to actually draw anything using turtleSim(). Just need to output a sequence of 0/1
as described below.

9 AT H 3ATUD! PB turtle commands S ST, 3R ISP YR W P& computation B DI HaT

SITQT. AU I 3 turtleSim() BT SUART b P8 T If (draw) &1 BT 21 JMTIDT hadl 1o Y TQ
SFTHR 0/1 BT T JeT JATICYS P! 8

Write a program for the following :

You are given an integer n and a sequence of n turtle commands from {F, L}.
1. F denotes move forward by 100 units.
2. L denotes turn left by 120 degrees.

After executing each command print if turtle is in the starting position/coordinates or not. Print 1
if yes, print O if not the starting coordinates (without any space).
Note : The angle/direction does not matter, only the coordinates do.

Hint: For any command F, Turtle will be moving in one of three directions ( 0 degrees, 120
degrees and 240 degrees). Turtle will reach the original position if and only if the total number of
forward steps in each of three directions are all equal.

3MTYSI T guITes n iR n turtle commands 6 T& ST <t S, ST8T Ydd dHTe Ie {F, L} 5 9 8.
1. F o137 8 — turtle @1 100 JfTE T ISHTI
2. L7 31ef § — turtle T 120 fft 915 3R AT
&R B DI Th-Ud PR AT (execute) TR & I1 STUDT I <RGT & o T turtle AR I 310+t
groarTelt fRAT (starting position / original coordinates) TR @i 37T & IT 81? 3FR &, dI 1 fiie &,
3R T, a1 0 fiic B (@ space faF).
&I < Padt AT (coordinates) AR G 7, 39T (angle/direction) i
GG (Hint): T dhaat 4 feamat 7 o1 g T &: 0 33, 120 f&ft, iR 240 f&ft turtle gl
et oR et e, 59 37 1 fRematl H Pt HeH HAT SRR 8|

Example:
Input:

4

LFLL
Output:
1000

Explanation :

The first L command changes the direction but the turtle is still at the start - so we print 1.
The next commands move it away from the start -> print 0.

TS L TS hadl [T I&etdT &, @i turtle 319 off TR T (starting position) R & & — gdfay
& 1 fic o= &l

D q1S 3T dTel HHIEH turtle HT TRHS T § T ol 9 & — 34felg 89 0 fiic o 2




Example 2:
Input:

6
FLFLFL

Output:
000011

Explanation :

In the first 4 commands, the turtle is not at the start - so we print 0.

After the 5th command, the turtle comes back to the start — we print 1.

The last move is just a turn - changes only the direction the turtle is facing, position doesn’t
change - still at the start, so we print 1.

Ugel IR PHISH P J1S turtle FRHP T (starting position) TR &1 81T — g¥felq &9 0 fiie & &
led 1S & 915 turtle fR § TRM® T IR @l M1 8 —~ $Hfelg 89 1 fiic dra 81

Rt FHTe Rt U WIS (turn) & — I8 e turtle Y o geer 8, Iudht fRf et aaerdt — turtle
319 off FRf T WR &, $Hfelg & 1 file o &

Input format:

e Integer n : size of command sequence
e n characters separated by space, denoting the commands (F or L)
e qUTfeb n : commands T HEAT
e N 3MER, T TUF GRT 37T {0 0 €, 37R YD 378R U HH1S Bl ST & — F (3T @) AT L (I
7|
Output format:

e After each command : print 1 for yes - the turtle is in the original position, or print O for no
- the turtle is NOT in the original position, without any space.

o TWHAE & fSUIEH (execution) & dTE: IS turtle TRASH ¥ (original position) TR 8, @ 1 fiie
N, 3R IR turtle YR T W) =€l 8, a1 0 fiic &, IS space fa.

Note

e Do not write any C++ statements for printing general messages. For example, the
following should NOT be present in your program:
o cout << "Enter a number:",
o cout << "The computed answer is", etc.
e cout should be used to print only the computed final output. In addition, do not print
unnecessary spaces unless specified in the program.



e If any hard coding is found, or if any test case passes by merely writing a cout
statement and without any logic, then the marks for that test case will NOT be
awarded.

o IMFY TN B fiic v & AT B off C++ Teche T fAW| I & fAv, amus mue §
frafafed Aise =& 89 arfay:
o cout << "Enter a number:",
o cout << "The computed answer is", etc.

e cout & ITIN dad 3ifdT 3TSeye Bl fic w1 & folg fawam ST @mfey| ey # 9 78 V9 &
1T, DI ot IS T T fiic B |

o IR I T HIST U Sl 8, a1 AR IS T I PaeT WP cout TeeHe faraa iR famr fadt
TP P U & I &, df 99 o 9 & v 3id =7&f Ry S|

Visible Test Cases

1 0

F

4 1000
LFLL

7 0000110
FLFLFLF

Hidden Test Cases

3 111

LLL

12 000011000011
FLFLFLFLFLFL

9 000000111
FLLFLLFLL

3 000

FLF




Solution:

#include <iostream>

using namespace std;

int main() {
int

cln

int
int

for

n;
>> n; // number of commands

zero = 0, onetwenty = 0, twoforty = 0;
angle = 0;

(int 1 = 0; 1 < n; it+t) {
char dir;
cin >> dir;

if (dir == 'L') {
angle += 120;
angle %= 360;
}
else if (dir == 'F') {
if (angle == 0) zero += 100;
else if (angle == 120) onetwenty += 100;
else if (angle == 240) twoforty += 100;

after each command
== onetwenty && onetwenty == twoforty)
<< 1,

0;







Q2. Snake Patterns

Write a program to accept an integer ‘n’ representing the size of an nxn grid. Your task is to
print the pattern as shown below, such that the grid is filled with integers from 1 to n?2 in a
shake-like pattern column-wise as follows:

e For first column, fill numbers from top to bottom.
e [For second column, fill numbers bottom to top.
e Repeat the above rules the for rest of the columns alternatively.

T W oy forgent $Ye T quifes n &1 3iR A1 1 n x n e & ST file v vt e 1.9
AR N2 T o TN =1 & fob St fob A1 g91fu 71Q |9 Sy et 5 ¢ <81 8l

o TS Ple H TN SHUR F A |

o TN PieM H TN 419 H FWR M|

o T FH DI I S e & AT IR-aR F QAR

N N
7 rd
~
s T~
~ A\ %
Y T
T~
: > ¥

Input Format

e Asingle integern (1 <=n<=29).
e U YUlich H&AT n (1 <=n <= 9).

Output Format

Print the nxn grid.

Each number must be printed as a two-digit number (leading zeros if needed).
Numbers in the same row are separated by a space.

Print each row in a new line.

n x n @1 1S filc |

B T a1 3t H fiic BT A1fey (Ife smaeas &1 at o S, S 01, 02, ..., 10 31f) |
T Gk (row) H T 3Tl FTeT &t Femanl & i 5 T <

T Ufth &1 =18 18 | i o



Assumptions on Input

e 1<=n<=9
e nis an integer.

Visible Testcases

Input

Output

4

010809 16
02 07 10 15
03 06 11 14
04051213

0104
02 03

01 06 07
02 05 08
03 04 09

Hidden Testcases

Input

Output

01121324 25 36
02 11 1423 26 35
0310152227 34
04 09 16 21 28 33
0508 17 20 29 32
06 0718 19 30 31

0116 17 32 33 48 49 64
02 1518 31 34 47 50 63
0314 193035465162
04 13 20 29 36 45 52 61
0512 21 28 37 44 53 60
06 11 22 27 38 43 54 59
07 10 23 26 39 42 55 58
08 09 24 25 40 41 56 57

011819363754557273
021720353853567174
031621343952577075
04 1522 3340515869 76
0514 233241505968 77
06 13 24 31 42 4960 67 78




07 12 25 30 43 48 61 66 79
08 11 26 29 44 47 62 65 80
09 10 27 28 45 46 63 64 81

1 01

7 01 14 15 28 29 42 43
02 1316 27 30 41 44
031217 26 314045
04 11 18 25 32 39 46
0510 19 24 33 38 47
06 09 20 23 34 37 48
07 08 21 22 35 36 49

Solution :

C/C++
#include <simplecpp>

main_program {
int n;
cin >> n;

for (int row = 0; row < n; ++row) {
for (int col = ©; col < n; ++col) {
int num;

if (col % 2 == 0) {
num = col * n + row + 1;
} else {
num = (col + 1) * n - row;

}

if (num < 10)
cout << '9';
cout << num;

if (col !'=n - 1)
cout << " ";

}

cout << endl;






Q3. Acute Triangle Check

In this question you need to write only two functions in the file implementation.cpp
as described below. A main program (main.cpp) is already provided and is not
editable.

G UH H 3! Phaet S HaeM U Hisel implementation.cpp F foiam €, ST b i sdmam wm 81
main program (main.cpp) U8l & &1 TR 8 3R IOH P SeaTra e b ST FapelT|

In geometry, a triangle is called acute-angled if all three of its internal angles are
less than 90 degrees. Given three 2D points representing the vertices of a triangle,
your task is to determine whether the triangle is acute-angled.

Your task is to implement the following two functions:

1. boolisAcute(int x1, int y1, int X2, int y2) - Given two 2D vectors (x1, y1) and (X2,
y2), return true if the angle between them is acute, else return false. i.e., whether
the angle between them is less than 90 degrees. This can be done using the dot
product. Given two 2D vectors A and B, the angle between them is acute if and
only if their dot product is positive.

2. bool isAcuteTriangle(int x1, int y1, int X2, int y2, int X3, int y3) - this function must
use the isAcute function. Given three 2D points representing the vertices of a
triangle:

a. Point A: (x1, y1)

b. Point B: (x2, y2)

c. Point C: (x3, y3)
Return true is all the three internal angles of the triangle are acute, i.e. the
triangle is an acute-angled triangle. Otherwise return false. You can assume that
the given three points always form a triangle (that is, they are not colinear).

Note: You must use the isAcute function when implementing isAcuteTriangle.
You will be provided with a main function which does the following:

1. It takes number of testcases as input.

2. For each of testcase, it takes six integers as input : x1, y1, x2, y2, x3, y3. These
represent the coordinates for vertices of a triangle.

3. It then calls the function isAcuteTriangle with these six coordinates and prints the
result.

ST (geometry) H, &b ST T =gAaIU 1Y (acute-angled triangle) 8T ST & IS
IGh! oY 31TaRe® PIT (internal angles) 90 f$ift & & &



3T B FTARET S thare=a @ implement &_AT &

1. bool isAcute(int x1, int y1, int X2, int y2)

f3U T 3 2D d9eR (|fR9): (x4, y1) 3R (x2, y2) & &9 P17 (angle) =LADIO (acute) & IT 78I,
Ig FrafRa w1 3f ot 90 il T %7 B, ¥ true return @, 317 false | I8 Sic Wisde (dot
product) & A  fasaT ST T &: I &1 JaeR (AfYN) A 3R B 1 Iic Uisde eHIcH D
(positive) &, AT I77eh I T DIV IADIV (acute) BT 2

2. bool isAcuteTriangle(int x1, int y1, int x2, int y2, int x3, int y3) - 3T4aI & 2D fig
(points) f&T T € it Teb BT o <ff fefg (vertices) &

1. figA: (x1, y1)
2. fdgB: (x2, y2)
3. fdg C: (x3, y3)

3ATUDT g Ul AT & fob 39 AT b Ft I IO DI (acute) & AT 81| I AT proT
=gTpIvT &, Tl true return @; I false | 3719 I8 A Hepd & fob U ¢ 4T faig sHem Uap g
S 9910 & (A1, 9 TRE T8 8|

dIc: isAcuteTriangle T BT T HRd T, 3TMUDI isAcute Haa BT SUTAN HAT R &
T U (main function): 3TI! T 9 U1 T ST (SIT Ugel & folkam g1 §) —

1. SHH G U8l CFC Bl i TET 374 & w9 H ot Sl &

2. T X 4 H B8 YUIfe 374 & ®I H A AT &: x1, y1, X2, y2, X3, y3 — i s &
= ofisf & e (coordinates) &1 &1

3. 39 91 Ig UM isAcuteTriangle Ha Bl Hict HRaT & AR IHHT RO fiic w=ar B

Assumptions on Input

Each integer will be in the range [-1000000, 1000000

Value of n will be in the range [1, 100]

T YU (integer) &1 HH [-1000000, 1000000] &t HHT (range) & &R
n &1 99 [1, 100] $Ht =1 5 8r|

Note :
e Do not write any C++ statements for printing general messages. For example, the
following should NOT be present in your program:



o cout << "Enter a number:",

o cout << "The computed answer is", etc.
cout should be used to print only the computed final output. In addition, do not print
unnecessary spaces unless specified in the program.
If any hard coding is found, or if any test case passes by merely writing a cout
statement and without any logic, then the marks for that test case will NOT be
awarded.

qEFT G2t @ fiic v & A a1 ff C++ weede 9 | Sy & faiy, 3mud mam o
fafafed A =& 89 arfay:

o cout << "Enter a number:",

o cout << "The computed answer is", etc.

cout BT IFANT Hadl 37 ATSTYS DI fiic A & ol fovam ST AMfeq | o 5 TS T8 T &
AT, DI ot IS T T fiic B9 |

I A T PIST urs Sl B, a7 IR IS AT Y PaeT Wb cout TeeHe fa@ax ik fam fadt
TP &P U & I &, < 99 o 9 & v 3id -7&f Ry S|

Visible Testcases

Input

Output

1

00
30
04

false

2

00
30
12
00
10
01

true
false

3
1010
1411
12 15
23
63
47
00
30
04

true
true
false

Hidden Testcases



Input

Output

3

-1000 -1000

-500 -1200
-700 -800
00

50

05

21

32

1-3

true
false
true

2
00
101
50
00
50
-12

false
false

1

11
42
24

true

4
00
30
04
-1-1
3-1
-14
00
101
110
-3-2
25
31

false
false
true

false

5

-10 -10

20 -10
540

1000 1000
1005 1002
1001 1004
12

46

-33

true
true
false
true
false




00
101
28
21
00
31

Solution :

triangle.cpp (To be written by students)

C/C++

#include<simplecpp>

bool isAcute(int x1, int y1, int x2, int y2) {
// Calculate dot product of vectors (x1, y1) and (x2, y2)
int dotProduct = x1 * x2 + y1 * y2;

// Angle is acute if dot product is positive
return dotProduct > 9;

bool isAcuteTriangle(int x1, int y1, int x2, int y2, int x3, int y3) {
// To check if all angles are acute, we need to check the angle at each
vertex

// Check angle at vertex A (x1, y1)

// Vectors from A to B and A to C

int AB_x = x2 - x1, AB_y = y2 - y1;

int AC_x = x3 - x1, AC_y = y3 - y1;

bool angleA_acute = isAcute(AB_x, AB_y, AC_x, AC_y);

// Check angle at vertex B (x2, y2)

// Vectors from B to A and B to C

int BA_x = x1 - x2, BA_Ly =yl - y2;

int BC_x = x3 - x2, BC_y = y3 - y2;

bool angleB_acute = isAcute(BA_x, BA_y, BC_x, BC_y);

// Check angle at vertex C (x3, y3)
// Vectors from C to A and C to B

int CA_x = x1 - x3, CA_y = y1 - y3;
int CB_x = x2 - x3, CB_y = y2 - y3;



bool angleC_acute = isAcute(CA_x, CA_y, CB_x, CB_y);

// Triangle is acute if all three angles are acute
return angleA_acute && angleB_acute && angleC_acute;

main.cpp (To be provided by instructor)

C/C++

#include<simplecpp>

// Function to check whether the angle between two vectors is acute or not.
bool isAcute(int x1, int y1, int x2, int y2);

// Function to check whether given triangle is a acute-angle triangle or not.
bool isAcuteTriangle(int x1, int y1, int x2, int y2, int x3, int y3);

main_program{

int no_of_testcases;

cin >> no_of_testcases;

while(no_of_testcases--) {
int x1, y1, x2, y2, x3, y3;
cin >> x1 >> y1 >> x2 >> y2 >> x3 >> y3;
bool result = isAcuteTriangle(x1, y1, x2, y2, x3, y3);
cout << (result ? "true" : "false") << endl;

return 0;



A25 CS101 Lab Quiz 1 - Friday
12th September 2025 - 09:30 hrs to 11:00 hrs
3 Compulsory Questions - 15 Marks (5, 5, 5)

Instructions:

Keep your ID card on the table for ready reference. If your ID card isn’t with you, you won’t be allowed to
appear for the quiz/exam.

Keep your phones, tablets, notes, bags, books, etc., near the instructor’s platform.

No clarifications will be provided for any question by anyone (TAs/Instructor).

Please note that your answers should NOT include any programming concept that hasn't been
covered in the class. Such solutions if found will NOT be graded.

Marks will be given for each hidden test case that passes.

TAs would be around to help you with respect to the logistics like compiling, submitting, etc. They will not
help you debug the error or resolve your issues related to syntax/logical errors in your program.

TR e & AT 819 ID card PTS table TR R | AT 3T ID card 3MUP URT &l 8, A 3MUDT quiz/a=ier & s
T ST AT & SIQ |

3199 phone, tablet, notes, bag, s 3nfS Hfdters & Har & URT R |

foneft oft et & faIg fos=ft oft (TA/Instructor) SR g Tuiaur 7€t feam Smam|
Mméﬁmﬁﬁﬁaﬂifﬁw programming concept anifirer &} g TRy oy e &
TR & T &1 A O TG U S & oY 2 grade TTET faam Smem|

Marks dde hidden test cases S pass B 8, S8 fU SIe

TAs program @I compile, 3R submit Tafie B 3N S logistics & T & 3MThT Aeg e B Ay
HIS[G 87| 9 3MYST errors T S =+ AT 31U program H syntax / logical errors & Gafed 5 7ag
T& |



Q1. Flips and Rotations

An image editing app has two buttons: rotate (R) and flip (F). R rotates the image anticlockwise by 90 degrees.
F flips the image along the vertical axis. Below, the first image shows the two operations. Next image shows
the effect of operation R followed by F.

T T RSSO0 H &1 92 &: ee (R) 3R 59 (F). R 39991 1 90 33t Udt-gicpargst (amimac) gHTdT 81 F 399 &l g 9
¢ T UfAfde Y aR8 Ueie a1 &1 Fi Ugell 3T A S IR BT TRUTH fRgraT T 81 3P 91 drelt $99T § @RI
T & 5 U8l R 3R S 1S F 3ITUReM = &1 T R 8l 21

Given a positive integer n, and a sequence of n operations R/F, you have to find out at which steps the image
will be in its original orientation.

Write a program that first takes input number n and then a sequence of n operations and outputs 1 or O after
each operation. After any operation, the output should be 1 if the image is in its original orientation and 0 if the
image’s orientation is different from the original orientation.

Hint: Operation sequence FF or RRRR will bring the image in its original orientation. The orientations obtained
by the operation sequences RFF and FRF will not be the same despite having the same number of flips and
rotations. FR will result in the same orientation as RRRF.

3NTIPT Th GTHS YUIT n TR n STRIAT (R/F) 6T T ST (sequence) & ST ATIDT T8 Tl 1T & fob fh-forey
Y (step) & 1S T M9+ o1 FRAT (original orientation) ¥ &1



T AR feifET i Ugel $99C H ¥ n &1 of 31 fhR n SiTReMT (R T F) Bl U SEAT $9YC & ©U H of | T Bl &
3ITORe & 91 U G (1 T 0) 3MMSTYS el &: IS 9 9t A 5 8 - 1 eI aRk o e Rl v fa=sr g - 0
filc ax|

e (Hint): P& SITIRIF ST 37T 3T R § 7T M H of 31relt 8: Si¥: FF, a1 RRRR AT $8 S, S¥: RFF
3R FRF, Ot 81 Tepcit & fOm fipy 37k e &Y Teedm g9 &Y, oifdhT S IR 31T &1, FR &7 IRV RRRF &
T BT B

For example, for:

4 R R R R: 0001
2R F: 00
8 RFRR R F R R: 00000001

e¢ B8RFRFRRFF:00010000
Explanation: in the last example, the image will not be in the original orientation till the first 3 operations. After
the fourth operation, it will come to its original orientation. After 5th operation onwards, it will never be in the
original orientation.
TET: 3ifH ITER0T H, Ugel ofiF SiTuRe qdb 9T 31T ot Refat # 78T mwett| 9ter SifRer & 7€, I8 3ot Ja e
T 37 AT | GTad STIReE | 3T, I8 ot ot 1o+ 9ot feufa 5 781 Jmmeth|

Input Format

e Aninteger n and a sequence of n operations either R or F.

o U@ YUIid n 3R n TR $HY U S, &l Ul MR R (Rotate) IT F (Flip) B1aT 2
Output Format

e A sequence of 1's and 0’s (without any spaces or line change)

o 1's 3R 0's HT T& S (sequence)| (T el T4 IT AT o )
Assumptions on Input

e 1<=n<=100
e Sequence of operations is of n length and only contains R or F.

Visible Testcases

Input Output
4 RRRR 0001
4 FRFR 0001
6 RRRFRF 000000

Hidden Testcases

Input Output

3 FRF 000

8 RRFRRRFR 00000001




3 FFR

010

4 FRRF

0000

8 RFRRRFRR 00000001

Solution :

C/C++

#include<simplecpp>
main_program{

int n;
cin>>n;
//can be 8 1 2 3
int rotation=0;
//can be 0 1
int flip=9;
while(n--){
char c;
cin>>c;
//cout<<c<<'\n"';
if(c=="R"){
if(flip==0){
rotation+=1;
}
else{
rotation-=1;

rotation%=4;

if(flip==0 && rotation==0)(

cout<<T;
}
else{

cout<<0;
}

}

cout<<'\n';



Q2. Shrinking O’s

Write a program to accept an integer n and print the required pattern for given ‘n’ according to the following
examples.

T& T fAfRT S v quifes n gge of, iR e U 10 IereRon & S1aR U MU n & o aifsd de (pattern) fiie @

For example, for:

n=5:

n=7:

XXXXXX0

XAXAXKO XAXXX00

XAXXO XXXX00 XXXX000

XXX0 XXX00 XXX000 XXX0000

XX0 XX00 XX000 XX0000 XX00000

X0 X00 X000 X0000 X00000 XO000OOO
\0 00 000 0000 00000 000000 0000000/

12 3 4 5Y 6 7
Levels

Colors are shown only for explanation, colors are not part of the output.
T Had FIA & ol faTg 70 &, I1 31y ol et 18l &,
Explanation

There are n levels in a pattern

The i’ th level contains 1 number of rows and i number of columns

Each level contains a pattern consisting of x and o

The first level contains only o

The next level contains an x in the first row and first column, and the remaining pattern in this level is
filled with o.



e The number of x in the first row increases with each level, and the number of x in a particular level
decreases in every row until there are none in the last row of the level
e There is exactly one space between each level on a particular row

e 5 geT n TR (levels) &l

T | 4 TR (level i) H i U (rows) 3R i TG (columns) |

& TR H x 31R 0 &1 U A9y Ye g &

U8l TR (level 1) ¥ 3dd o &I &l

TR TR 9 Usal! Ufth 3R U8el T x | ¥R B 8, 3R Il TIMI R 0 B &

AP 3FTel TR N Ugel! Ufth & x Pl TR Sl Tl 81 U IR i &% 3FTe Ufeh § x Y Tvea ged) Sl 81 &
TR I MBI Ufeh § B1g x 72T 81, Paet o B &

YD Ufeh H 3TTT-3TeTT TRT DI Teh TU 3 37T fasam 1T B

Input Format

e Asingle integer n (0 < n < 25).
e UH YU n (0<n<25).

Output Format

e Print the required pattern.

o T mar e flie |
Assumptions on Input
e 0<n<25

Visible Testcases

Input Output

7 XXXXXXO0
XXXXX0 XXXXX0O0

XXXX0 XXXX00 XXXXO000

XXX0 XXX00 XXX000 XXX0000

XX0 XX00 XXO000 XX0000 XX00000

X0 XO00 X000 X0000 XO0000 XO000000

O 00 000 O0O0OO0 00000 000000 0OOOO0O0O0

3 XXO0
X0 X0O0
O 00 000

5 XXXXO0

XXX0 XXXO00

XX0 XX00 XX000

X0 XO00 X000 X0000

0O 00 000 0000 00000




Hidden Testcases

Input |[Output

1 0]

15

XXXXXXXXXX0

XXXXXXXXX00

XXXXXXXX000

XXXXXXX0000

XXXXXX00000

XXXXX000000

XXXX0000000

XXXXXXXXXXXXXXO0

XXXXXXXXXX00

XXXXXXXXX000

XXXXXXXX0000

XXXXXXX00000

XXXXXX000000

XXXXXXXXXXXXXO  XXXXXXXXXXXXX00

XXXXXXXXXXXXO XXXXXXXXXXXX00 XXXXXXXXXXXX000

XXXXXXXXXX000 XXXXXXXXXXO0000

XXXXXXXXX0000 XXXXXXXXX00000
XXXXXXXXO0

XXXXXXXX00000 XXXXXXXX000000
XXXXXXX0 XXXXXXXO00
XXXXXXX000000 XXXXXXX0000000
XXXXXX0 XXXXXX00 XXXXXX000
XXXXXX0000000 XXXXXX00000000

XXXXX0 XXXXX00 XXXXX000 XXXXXO0000

XXXXX0000000

XXXXX00000000 XXXXX0O000000000

XXXX0O XXXX00 XXXX000 XXXX0000 XXXX00000

XXXX00000000

XXXX000000000 XXXX0O000000000

XXX0 XXX00 XXXO000 XXX0000 XXXO0000 XXX000000

XXX00000000 XXX000000000 XXXO0O00000000 XXX00000000000
XX0 XX00 XXO000 XXO0000 XXO0000 XXO00000 XX0000000
XX000000000 XX0000000000 XX00000000000 XX00000000000O0
X0 XO00 X000 X0000 X00000 X000000 XO00O00O0O0OO XOOOO0000O0
X0000000000 X0O0000000000 X0O0O0000000000 X0O0O0000O0OOO0O00OOO
0O 00 000 0000 00000 000000 0000000 0000O00O0OOO0 0OOOOOO0OO0OOO
00000000000 000000000000 O00O0O0O00O00O0O0O0O0O000 0O0OOOOOOOOOO0O0O0O

XXXXXXXXXXXO XXXXXXXXXXX00 XXXXXXXXXXX000 XXXXXXXXXXX0000

XXXXXXXXXX00000
XXXXXXXXX0
XXXXXXXXX000000
XXXXXXXX00
XXXXXXXX0000000
XXXXXXX000
XXXXXXX00000000
XXXXXX0000
XXXXXX000000000
XXXXX00000
XXXXX0000000000
XXXX000000
XXXX00000000000
XXX0000000
XXX000000000000
XX00000000
XX0000000000000
X000000000
X00000000000000
0000000000
000000000000000

XXXXXXX0

X0

XX0
X00
000

XXX0
XX00
X000
0000

XXXXO0
XXX00
XX000
X0000
00000

XXXXXO0
XXXX00
XXX000
XX0000
X00000
000000

XXXXXXO0
XXXXX00
XXXX000
XXX0000
XX00000
X000000
0000000

XXXXXX00
XXXXX000
XXXX0000
XXX00000
XX000000
X0000000
00000000

X0

XXO0
X00
000

XXXO0
XX00
X000
0000

XXXXO0
XXX00
XX000
X0000
00000

XXXXXO0
XXXX0O0
XXX000
XX0000
X00000
000000

X0




Solution :

C/C++

#include<simplecpp>
main_program{
int n;
cin>>n;
int x=n-1;
for(int i=n; i>@; i--){
//printing spaces
int spaces=((x+1)*x)/2+x;
while(spaces--){
cout<<' ';
}
//printing row
for(int j=1;j<=n-x;j++){
//printing elements
for(int k=0;k<x+j;k++){

if (k<x)
cout<<'x';
else
cout<<'o';
}
cout<<' ';
}
xX-=1;
cout<<'\n';



Q3. Knight Movement

In this question you need to write only two functions in the file knight . cpp as described below. A main
program (main.cpp) is already provided and is not editable.

I U H 3UD! hael & HaeH TP Bl knight.cpp 7 foiaw 8, ST o =10 samm 131 €1 ¥ main program
(main.cpp) U8l I T 7T B 3R S $IS gera e faa S e

Chess is played on a board divided into an 8x8 grid of 64 equal-sized squares.

Chessboard positions are written as coordinates, starting from (1,1) to (1,8) in the first row, and continuing up
to (8,1) to (8,8) in the last row.

Players move playing pieces named pawns, rooks, knights, bishops, a queen, and a king, each moving in its
own unique way.

A knight in chess moves in an “L” shape:
1. two squares in one direction (horizontal or vertical), then
2. one square perpendicular to that.

For example in a Chess board :
From position (4,4), a knight can move to:
(6,5), (6,3), (2,5), (2,3), (5,6), (5,2), (3,6), (3,2) (highlighted in pink color, see the image)

STaRST (Chess) d1€ 8x8 & IS H deT 8l 8, o et 64 FHM SHR H T (squares) BN &
9IRS ol FRAGRIT (positions) ﬁé@ﬂ'cal;goordinates) & ®U ¥ foldl ST Fepell & — Uget! Ufth 4 (1,1) ¥ (1,8) T, 3R
STl UfeRall o ficeries ST -8 T el §Y, STITERT Ufh 7 (8,1) ¥ (8,8) T4

fQTSY 319 AERI (pieces) P Terd &, fd A1 81 &: WIeT (pawn), &t (rook), BT (knight), S5e (bishop), It
(queen) 3R ST (king) — & FIERT 31U+ T A dRih & eAdT &

9IRS H ST (Knight) 'L 3TT6R 5 A &
1. Y&l foret feem 5 & @M (squares) TedT 8 — (A a1 SHeafer),
2. TR 39 e & oigad (perpendicular) & U&b XM AT &1

ITERYT & felv: _ _

IR TSI WM (4,4) ¥ &, A 98 F=fRed Wl R ST el &
(6,5), (6,3), (2,5), (2.3), (5.6), (5,2), (3.6), (3,2)

(S It DI o H et T (pink) T S2TfAT AT B)




Main.cpp is already coded for you:

e User inputs the number of testcases : t. For each testcase the following runs :

o It reads four integers, denoting the starting position (x1, y1) and final position (x2, y2) from the
user,

o Validates the input coordinates to check if they are not falling outside the 8x8 chessboard.

o Calls the knightMove() function to check if the knight can move from the starting position to the
final position in one move; if false, it calls the knight2Moves() function to check if the movement
is possible in exactly two moves.

o Prints the appropriate message.

Your task is to write the knight.cpp file and complete the functionality of the program. You are supposed to do
the following :

1. Write a boolean function “bool knightMove(int x1, int y1, int X2, int y2)” that takes two distinct
chessboard positions and checks whether the knight can move from the first position (x1, y1) to the
second position (X2, y2) in exactly one move. Return true if the move is possible, and false if not.

You can assume that each argument is a number between 1 and 8 and (x1, y1) is not the same as (x2,
y2).

2. Write another boolean function “bool knight2Moves(int x1, int y1, int x2, int y2)” which MUST USE
the function knightMove. It checks whether the knight can move from the first position (x1, y1) to the
second (X2, y2) in exactly two moves. Returns true if the position is reachable in exactly two moves,
false if not.

You can assume that each argument is a number between 1 and 8.



39 Al main program 98el & Main.cpp ¥ fram ganm &:

Ugel JoR CIC bl Dl HEAT t TG PRl o] o &R ¥ o o foly FopAfaifa & fory oI €1
o TR YUIieh UG I &, Sl fob TR AT (x1, y1) 3R 3ifc R (x2, y2) 1 321fd B

o fRycerTepT T ST STl & fob I 8x8 o RS 1S ¥ qTe” ol el & _

o ggarm knightMove() ST BT ict fhT ST & d1fds I8 YT gl b o/ 't (knight) f&% U o1et &
(x1, y1) I (x2, y2) ST Fehal 8|

o IR THT HHG 78I 81T, N knight2Moves() Barei @ il bl ST & d1feh UalT <rel fb I8 movement
i a1 aTell  TYa & a1 e |

o fiR U@ Iugh T (appropriate message) fiic fohaT SiTaT 21

3NMYHT BT T knight.cpp WIS faRg=T iR ST & theara=T T implement =T g

1.

Note

T& Boolean function faif@&T: bool knightMove(int x1, int y1, int x2, int y2) | I8 Hae SIdesl a1 &l
STTT-3TT IR ot 8, 3fR I8 S & 13 T knight (FTST) Ugatt R (x4, y1) & S8R R (x2, y2) da
&t T A1et A 517 Tl 21 IS ST FehelT &, AT true return JR; 3T falsel

3 7 Hahd! B 6 Tft arguments 1 & 8 & 1 €, 3fR (x4, y1) # (x2, y2) B

Te SIRT Boolean function feifT: bool knight2Moves(int x1, int y1, int x2, int y2) fS&+ f& knightMove
U T SUANT BT & A1V T8 Thare = S@dT & fob a/T knight (8T=T) (x1, y1) ¥ (x2, y2) T Sle &l a1t §
ugd Hebell 8] IS &, T true return AT 8; 3T false |

3N 7 Hahe! & 6 Toft arguments 1 ¥ 8 & & 81|

Do not write any C++ statements for printing general messages. For example, the following should
NOT be present in your program:

o cout << "Enter a number:",

o cout << "The computed answer is", etc.
cout should be used to print only the computed final output. In addition, do not print unnecessary
spaces unless specified in the program.
If any hard coding is found, or if any test case passes by merely writing a cout statement and
without any logic, then the marks for that test case will NOT be awarded.
M Tegl o file 3R & T @IS oft C++ TeeHe 7 folkd | IereRur & fay, amueds wum # Frfafld wAigg =8
g TR

o cout << "Enter a number:",

o cout << "The computed answer is", etc.

cout BT STANT Hadl 3T 3MScye dI fiic A & Ay far ST a1f2q) U 5 918 T8 T & 3feATal, Dig |t
TGS T T fiic B9

IR DS B P U Irecht &, A7 IR P e 9 HadA Wb cout Tecic fagar 3iR 3T f5dt a6 & ug &
ST 8, Y 99 X< 39 & fAY 37 7 =y S

Visible Test Cases

1 Knight can reach the target in 1 move.
4456

2 Knight can reach the target in 2 moves.
3353 Knight can reach the target in 1 move.
3352




3332
3341
4165

Knight cannot reach the target in 1 or 2 moves.
Knight can reach the target in 1 move.
Knight can reach the target in 2 moves.

Hidden Test Cases

2 Knight cannot reach the target in 1 or 2 moves.
1716 Knight cannot reach the target in 1 or 2 moves.
1777

1 Knight can reach the target in 1 move.

1736

3 Knight cannot reach the target in 1 or 2 moves.
1112 Knight cannot reach the target in 1 or 2 moves.
1121 Knight can reach the target in 2 moves.

2112

1 Knight can reach the target in 2 moves.

1254

5 Knight can reach the target in 2 moves.

1151 Knight can reach the target in 2 moves.

5632 Knight cannot reach the target in 1 or 2 moves.
3214 Knight can reach the target in 1 move.

4456 Knight cannot reach the target in 1 or 2 moves.
7341

Solution (2 files):

main.cpp (to be provided by the instructor)
#include <simplecpp>

knightMove ( x1, yi, X2,

knight2Moves x1, vi, X2,
main_program {

testcases;
cin>>testcases;

while(testcases--){
x1, y1, x2, y2;




cin >> x1 >> yi;

cin >> x2 >> y2;

if (xd <1 || x1 >8 || y1 <1 || y1>38 ||
x2 <1 || x2>8|]y2<1]|] y2>38){
cout << "Invalid input: all coordinates must be between 1 and 8.\n";
return 1;

if (knightMove(x1, y1, x2, y2)) {
cout << "Knight can reach the target in 1 move.\n";

}
else if (knight2Moves(x1, y1, x2, y2)) {

cout << "Knight can reach the target in 2 moves.\n";

}
else {

cout << "Knight cannot reach the target in 1 or 2 moves.\n";

return 0;

knight.cpp (to be written by the student)




#include <simplecpp>

knightMove ( X1,
dx abs(x1 - x2);
dy = abs(y1l - y2);

yi,

return (dx == 2 && dy == 1) || (dx == 1 && dy

knight2Moves ( X1, yl,

for ( i=
for (

1; i <= 8; i++) {
J=1; j <=28; j++) {

if (knightMove(x1, y1, i, j) && knightMove(i, j, x2, y2)) {
return

I

return




