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.

TAs SaRT SiTd & foIT 31961 ID card TS table WX @ | A 39T ID card 319 918 8T §, @t 3T9eH!
quiz/TYET 7 Fo=1 i eTAfA TET & Seah|

3791 phone, tablet, notes, bag, fhdrs 31fe IfeTe & 79 & 9@ W

foRalY ot ea7 & forw foRaY 8T (TAVInstructor) SaRT H1E TASEIHIOT 16T feT STeeT|

HUT €T & foh 39eh 3TRT # 1S 8 THT programming concept MTTA FTET 81T ATET FoId el
# Yo 7S I AN Ife 07 FATYT 910 ST § AF 3¢ grade sTgT fohaT ST

Marks &hdef Sl hidden test cases pass &Id g, 3a1% [T U STTar

TAs program @r compile, 3R submit TafAe &It 31T S logistics o TGTY F HTIHT HGG Il
forw #HlS[g T3 @ 3T errors & SIeET st AT 3Tk program H syntax / logical errors & He &
FIS HCG oAl HLT|



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.

Teh gAST UiSfear 00 & e g §: Uee (R) AR Feld (F). R ST Y 90 T3l Ur-Fefleharget (a#Tae) GATT | F
ST 1 &t A ST¢ U7 YT B a¥E Teie &aT &1 A Tgel 28T 3 et 3itaRerst s aRoT e I
3o ST aTel AT H @ aram § & gger R 31K 399 91 F 31921 et &l a1 IROTH 8iar &1

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 0 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.

39l Ueh EelTeHeh qUITeh n 3R n TR (R/F) 3T Teh 4ol (sequence) & SITTIT| 3THehT Ig YT o311 § o
Rper-fohe T (step) & ST 38T 390 Aot FEf (original orientation) 3 ¥

Teh HIaTH fATET St ggel $e7e & &M n &1 of 3R BT n AT (R I F) T Teh @Il SA9C & & H o | G
I §X 3T & aTe; T T (1 7 0) IT3CYC AT & Tfe SHST Hol AT HE — 1 fie Y| I 3AT 7
Rufa @ e & — 0 R HY



Hehel (Hint): S ATAT FTATT AT T THT & #er Uty & oF 31l € S FF, ZITRRRRI@IWWW
SRY: RFF 3 FRF, ﬂ?ﬁﬁﬂﬁﬁ%ﬁlﬂﬁ%ﬁ?ﬂﬁ%m@mbqwﬂmﬁ oAfeheT 3Tk Qﬁ'UTDT}ITvI?T?r FR &
gRUTe RRRF & HH &I &

For example, for:

e 4RRRR:0001
e 2RF:00
¢ 8RFRRRFRR:00000001
e 8RFRFRRFF: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.
SATEAT: JHTAH IS0 H, UGl cliet AT deh SHST 3a1 FHet [Fufar 7 w767 3mweft| =t 3itoiers & a1e, I 39eh
Hor Teufer # 31 STwel| grerd 3iToRereT & 31, Jg it it 379ait ool Tt & 787 3muan |

Input Format

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

o TS YUk n 3 n AR ¥ T @, STET Tedeh I R (Rotate) AT F (Flip) BT 1
Output Format

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

o 1's 3R 0's I Teh H@eTT (sequence) | (ST fohall T4F AT 1S <t )
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
4RRRR 0001
4FRFR 0001

6RRRFRF 000000




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 WA fAfQT St veh quifeh n $o9¢ o, 3R = feT 91T 3eTeRott & 37aR T 910 n & fow aifed deet (pattern)
e

For example, for:

n=>5:

XXXXXX0

XAAXXKO XXUXXX00

XAXAXO XAXXO00 XXXX000

XXX0 XXX00 XXX000 XXX0000

XX0 XX00 XX000 XX0000 XXo00000

X0 X00 X000 X0000 X00000 XO0O0OOOO0O0
\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 Shd el FHS & [T fe@re are 8. o1 3n3eye # feean =1 €.
Explanation

There are n levels in a pattern

The i’ th level contains i 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

et H ol n T (levels) B

JeF | § TR (level i) 7 i 9T (rows) 31X | T (columns) §

& TR H x 31K o F1 v AV JeT g1 &

Jgol T (level 1) HFaaT o B &

G R gl Yiehet 31T Tgell F87 x ¥ R g1 &, 3R T Il Wo Bl &

Jcdeh 37Tl TR H Ugell Ufdd o x I TE&AT edl ST &1 Teh TAX T & 379Tell Gfebd H x T TEIT gedt
ST &1 8¢ TR &Y 3T afFa 7 IS x 7787 1T, el 0 Bl & |

ek Ufard # 3eTaT-37e19T TRT T Teh TUT H 37el9T fohar I £

Input Format

e Asingle integer n (0 < n < 25).
e TS Uiehn (0 <n<25)

Output Format

e Print the required pattern.

o fear mar deet e #i|
Assumptions on Input
e 0O<n<25

Visible Testcases

Input Output

7 XXXXXXO
XXXXXO XXXXXO0O

XXXXO XXXX00 XXXXO00O0

XXX0O XXX00 XXX000 XXX0000

XX0O XX00 XXO000 XXO0000 XX0000O0

X0 X000 X000 X0000 X00000 XO00000O0

O 00 000 0000 00000 000000 0000000

3 XXO
X0 XO0O0
O 00 000

5 XXXXO

XXX0O XXXO0O

XX0O XXOO XXO0OO0O0

X0 X000 XO0OO XOO0O0O
O OO0 00O O0OO0O 00000




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.

SH U2 H 3TTIPT hadl &l harleT T HIsal knight.cpp 7 for@et §, ST foh ofI<h §AT™T 9147 §1 T main program
(main.cpp) Tge & f&ar 3T § 3R 39 F1S Seard o181 TohaT ST TehTT|

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)

AT (Chess) SIS 8x8 & 315 7 deT 8IdT &, fTH# el 64 FHTA HR & Tiel (squares) B & |
STt 1 FRUfATT (positions) & (coordinates) & &9 3 fIE ST Tehcll & — Tgel died & (1,1) ¥ (1,8) T,
3R 3raTel dfeFcralt & fAdenish gl X a7 X gU, Al d4fed # (8,1) & (8,8) |

RS 379sY AT (pieces) FY T &, TSI AT 81 §: =1eT (pawn), 872 (rook), BT (knight), e (bishop), =it
(queen) 3T TS (king) — &Y AGT 31T Teh TIAT ieh U el &

TSt & €1ET (Knight) 'L' 3T & TeidT &
1. ggel fondY TRl & & @I (squares) TerdT & — (&8st I FEaR),
2. T 3@ f&em & &idad (perpendicular) & Teh TTAT ToldT g

3CTEX0T & faT: ‘ .

3R HIST @I (4,4) H g, af g el d @ial 9% ST TehelT &
(6,5), (6,3), (2,5), (2,3), (5,6), (5,2), (3,6), (3,2)

(=T Gr3fY T o & F7eTell TaT (pink) & E2ITAT 31T &)



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.

319 folT main program 9ger & Main.cpp # for@r g3 &



WW?‘R’W@MLmtsdchaidl%‘lfﬁﬂﬁé}‘dw*ﬁvmﬁm%vm%l

awcrmﬁmrrcr:m?r% S o 3T Fufa (x1, y1) 3R 3w fRufd (x2, y2) #r gafa &

o TIYC TSI Y ST STl & Th 3 8x8 & Aol 1S & aTeT a 48T &

o gﬂ%enakmghtMove()qﬁemﬁm%mm%mﬁwwaﬁ%ww(knight)ﬁﬁwas
Tl # (x1, y1) T (x2, y2) ST ThT g

o gfe OGT EHa L g, ar knight2Moves() HarRIeT 3T shiel [T ST & dTfeh IdT Tl foh Jg
movement 81eh I TTll F THT & AT TaT|

o fOhY Teh 3UPFd HA (appropriate message) e AT ST & |

3TT9eRT ST T knight.cpp ISt for@alr 31K 399 & theal=d T implement FTT &

1.

Note

T Boolean function faf&T: bool knightMove(int x1, int y1, int x2, int y2) | Tg HerereT TasT SIS i ar
37T9T- 370797 TRUTT el &, 3R Tg & & 7 74T knight (81T) Teel) REfa (x1 ,y1) A gad fRufa (x2, y2)
o TRt Ueh 7ol 3 ST TohelT &1 T ST Thell &, A true return Y, 312 falsel

3T AT Tohd! & 1o T arguments 1 & 8 H dIT §, 3 (x1, y1) # (x2, y2) &l

Teh GERT Boolean function fAf@T: bool knight2Moves(int x1, int y1, int x2, int y2) f5r@# f& knightMove
wamwsqznwamé‘raﬁmmw&ma@m%%wmght(mﬁm (x1, y1) & (x2, y2) T S ar aTelt
qg;;ﬁﬂ_cﬂ%l gfe gf, al true return AT & 39T false |
Hehd ¢ Tob T3 arguments 1 & 8 & & giaT|

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.
AT T2lt ol e ¥t & T 15 o C++ TeedT 7 o | 3em8R0T & forw, 3m9eh giama & fa=faf@a
FlsE 78 @ TR

o cout << "Enter a number:",

o cout << "The computed answer is", etc.
cout wWWWmﬁﬁzW%ﬁvmmml U F Id1S I8 TAH o 3TcTaT,
P15 o IATa TS TIF o e HY|
Ife IS gTE FIET IS AT , AT IS AS T Y Shdol Ueh cout Teede @t 3R f9ar oY aF & arg
gl ST &, df 38 C¥C &l & folT 37 oTgl [GU SUaT|

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

3 Knight cannot reach the target in 1 or 2 moves.
3332 Knight can reach the target in 1 move.

3341 Knight can reach the target in 2 moves.
4165




main.cpp (to be provided by the instructor)

C/C++
#include <simplecpp>

bool knightMove(int x1, int y1, int x2, int y2);

bool knight2Moves(int x1, int y1, int x2, int y2);

main_program {
//number of testcases
int testcases;

cin >> testcases;

while(testcases--){
int x1, y1, x2, y2;
//Enter starting position (x1 , y1)
cin >> x1 >> y1;
//Enter target position (x2 , y2)

cin >> x2 >> y2;

// Validate input
if (x1 <1 || x1>8 ||yl <1]] yl>8]]
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;



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 aRT STd & ToIT 379 ID card &S table W I | AT 39T ID card 3T9eh 9T =Tel &, A
TR quiz/TRT&T F Fot T 31eTAT T &7 Sreet|

379<1 phone, tablet, notes, bag, fhdTs 311fe TfIeTH & #7a & I W |

TRt 8ff et o forw foRadT ofY (TAVInstructor) GaRT 1 TUSEIRIOT G fGaT ST |

T €T & Toh 3T9eh 3T #H 1S 8 THT programming concept A FTET Glell
IR T S FaT H YT g1 13T g1 Ife 0 AT UTT ST & of 3o¢ grade Tl
o ST

Marks &hdef Sl hidden test cases pass &Id g, 3e1% oI fGU ST

TAs program @I compile, 31X submit TEfAT FIT AT S logistics o T 3 3TThT
HEE ool & TolT HISg TgaT| d TTeRT errors T SIeT &hdel AT 3MTeh program #H syntax
/ logical errors ¥ TETYd HI5 HGG, Aal Bl



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.

$8 Falel & 39! $ turtle commands & ST, 3R 38 TR W $© computation T &l

T SITTATT. 9T e & turtleSim() T 3TATIT Hleh o 1 37 (draw) ) oTET AT & | TP e
o f&T a7 31TER 0/1 Y Teh el HT3CYE et

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.

39! Teh quTieh n 3R n turtle commands T Tehs &Il & ST, STgT el 1S A {F, L} A d
gt

1. F &1 31 § — turtle T 100 JfAT 3T ST

2. L& AT § — turtle Y 120 T3 91 311 Az
& HHTS P Teh-Udh Fleh TSTTfed (execute) W%WWQ@E‘@W%%WMHEW?
319aAY e3Tel FEUTA (starting position / original coordinates) IR @t 31T & 4T #7ET? 39 &, ol 1
fife &Y, 3R 78T, @ 0 i #Y. (1S space =),
€7 ¢: shdel eUf (coordinates) ATI I@T &, T2 (angle/direction) sTgT |
gSAd (Hint): T& hael ciieT [GRIT3AT 3 31 &g Fehetl &: 0 3, 120 33, 3k 240 33 turtle
Qmmﬁaﬁwaa-ﬁa‘rém SIS ST ciiel RT3 ot hed HEdT ST gl

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.

Il L TS dhaol fG20 agerdr §, afeheT turtle 31a 8t TR TTeT (starting position) T &1 & —
gt g 1 e Fa &




$Heh §T¢; 37TeT dTel ShATSH turtle T TRTR TATT & g of ST1d & — SHAT §H 0 e A B

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 FHASH & 918 turtle TRTHE FAT (starting position) T &1 gldm — safAT 7 0 fife e

gl

qrad TS & J1E turtle T T TRIAS Tae R dle 3mar g — safav ga 1 fie :a &

3R FHATS A U AS (turn) & — TE Thad turtle T AT Seorar §, 39T AT AGT deorar —
turtle 379 3 YRR T R §, sEfaT gd 1 e axa g1

Input format:

Integer n : size of command sequence

n characters separated by space, denoting the commands (F or L)

quiieh n : commands &1 H&AT

n 378, ST TIF @RI 39T fhT a0 §, 3R Icdeh &R U FHATS HI gATdr g — F (3T 9a)
T L (a7 H3) |

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.

o T HHAS F fAsUEsT (execution) F a1 IS turtle YRTHAH TAT (original position) T &, ar
1 Ric &Y, 3R IS turtle IRTAF T W 76T &, af 0 Bie FHL

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 THAY TR Fl e et & faT I off C++ TeedT o ford | 3grexor & forw, 31mass g
# fPrfal Hisg 7 g T

o cout << "Enter a number:",
o cout << "The computed answer is", etc.

e cout FT 3YINT hael 3iTAH 3M3eyc A e A & [T FAT J=T AT 9T F 9915 715
zﬁa%yamnﬁémGHWﬁﬁuﬁaaﬁt$ﬂ

o I FIS TS FISIT IS ST §, IT IS IS T FH Fadl Teh cout Teee foarget 3K fo=m
foRelT ek o I8 81 ST &, df 39 ¥ hd o ToIT 37eh 18T fGU SiTaer|

Visible Test Cases

1 0

F

4 1000
LFLL

7 0000110
FLFLFLF




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 ina
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 fATQT fSgeht geTqe Teh quiieh n 81 3R ST T n x n f3Is & Fead B &) 3maet fas &
1 QT n? ek T TEATT 9T & o 511 Tk ) i arw | Sk et o 5/ W@ el

o Ugd FictH & TEITT FW T oA ¥ |
o GE FIH H HEA o< @ I |
=T 5o T ST & HicTed h [oTT SRI-aRT H ST

N N
!/ /7
~
A T~
~ A\ %
N % 1t
T~
: > ¥

Input Format

e Asingle integern (1 <=n<=09).
e U QUIieh 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 @7 {18 e &Y

gL HEAT a1 3iehi A T giell @1fg T (Ife 3maeaeh g1 ot Y Sils, 5id 01, 02, .., 10 31T7e)|
T UfFd (row) F AT 37976l FaTel T TN & g A T S|

Jcdoh ITFd il A5 oIS & e Hl




Assumptions on Input

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

Visible Testcases

Input

Output

4

010809 16
02 07 1015
03 06 11 14
04 051213

0104
02 03

0106 07
02 05 08
03 04 09




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 U & 3MTYhT shdol &l HherelsT Uah HISel implementation.cpp # for@=y &, SiaT o =y Iamr arr
€1 T main program (main.cpp) 9o & AT a7 § 3R 30 IS Seara 18T fhaT 31 TehdT|

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. bool isAcute(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.

STAT (geometry) &, Teh T38[sT &l =geTehIvT 87T (acute-angled triangle) 8T SITaT &
Ffe; 3wy @l 3aRes 10T (internal angles) 90 97T & &1 &1



3T 1 fAFIfIad &r Heare=d @l implement F3=TT &
1. bool isAcute(int x1, int y1, int x2, int y2)

few 1w & 2D derex (afden): (x1, y1) 31 (x2, y2) & &I=r 10T (angle) #FThI0T (acute) § AT
Tet, Ig eTRa | Ife FHoT 90 33 T T §, A true return &Y, 320 false | Tg 3ic
9Is#¢ (dot product) ST Aee & fohaT ST TehdlT §: TTE af adFeX (Afger) A 31X B &7 3ic Wisae
EeATcH (positive) &, AT 3eTeh ST T IV #g&TeRI0T (acute) BT & |

2. bool isAcuteTriangle(int x1, int y1, int x2, int y2, int x3, int y3) - mFﬁHZDﬁg
(points) ﬁUW%GﬁWﬁW%%ﬁ@ﬁg(vemces )&

1. %@A (x1, y1)
2. %@B (x2, y2)
3. R C: (x3,y3)

HTIhT TG Tl AT § Tob S T o T cfieT 10T #gAehIoT (acute) 8 AT AL | Afe At
HIUT SaTehI0T &1, @l true returnEh‘l' a—amfalsmmagmm%%%vmzﬂﬁ%g
afrarrwéﬁﬁraﬁram?r% aifel, ¥ T 78T )|

=te: isAcuteTriangle HerRleT el oI Sl THI, 3TThT isAcute HerleT ST STJNIT FTeAT
Hiard &

HEY WA (main function): 39T Teh HET FTH T ST (S I8l m%nmgaﬂ 8) —

1. SHH Y Ugel TEC HdT S HEAT FYC & §I & ol STl g

2. me:#agmma;mﬁmm% x1, y1, x2, y2, x3, y3 — St
Ryerer & ofter ot & favderen (coordinates) 81 &1

3. sﬂ%?aﬁagmm isAcute Triangle HaRIeT T el T & 3R 3THT gRUTH Ve
AT &

Assumptions on Input

e Each integer will be in the range [-1000000, 1000000].

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

e YU YUiieh (integer) & AT [-1000000, 1000000] & HIAT (range) 7 14|
e n &AW [1, 100] T HAT H gram|



Note :

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.

AT TE2AT 1 e Fa & T a1 8ff C++ Teede o ford | 3greor & forw, 31mass W
# ol sivg 78 g =T

o cout << "Enter a number:",

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

cout T 3UGNT Shael HTH HTFCYE I e el & fAT fohdT ST =AgT| 9ot & TS T
TIF & 37TdT, 15 T AT TIF o e FY

Ifeg IS 818 FIfSer I8 ST §, A7 IfE IS SFT A shadl Th cout TecHe for@at 3R foar
foRelT T & 9T &Y ST §, oY 39 ST il & [oIT 37k 18T U Sear|

Visible Testcases

Input

Output

1

00
30
04

false

2

00
30
12
00
10
01

true
false

3
10 10
14 11
1215
23
63
47
00
30
04

true
true
false




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 - 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.

TAs aRT 3119 & ToIT 3794T ID card &TS table 9 T | Afe 39T ID card 39k 9T S8l 8, AT 3Taeh!
quiz/TETETT 3 dae T 3T T &r ST

3794 phone, tablet, notes, bag, ferdre 31fe TfRTeTe & A9 & 9T W |

TRt 8 oreat o forw foRadT 8 (TAVInstructor) GaRT 1§ TASEIRIOT AAET fG.AT AT |

T €16 & foh 3M9eh 3TRT # 1S 8 THT programming concept AMTTHA FET Bl ATET ToId el
H JerIT oTgl 13T 81| Ife V& TATEN 91T S & Y 3+ grade =181 foham STwam|

Marks &hdef ST hidden test cases pass &Id g, 3a1 oIT U FTUar

TAs program T compile, 31X submit TIAT FIT 3T S logistics o TETY 7 YT HGG I b
forT #HlS[g WA d 3T errors T STeaT st AT 3Tk program H syntax / logical errors & Ha e
HIS FGG Al P



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, e, 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.

3T Teh VHT CHFEC TeATATGoN Col 61T 1§ & Sl 2Tl ol TIHH Fleh Jofeh IR H 3TN STeTehRY &l &1 foid ek ©X
3T 1A F I §, T8 & "vowel clusters” (FIT HHZ) T Tl o3l — ATl Teh G H SAINAR Teh & 916 Teh 3Te]
qrel TR T YgdTeT HaT|

HTIhT Teh THT WA FoI@=iT § it foRel 2req; T 37 & &9 # of 3R 38 vowel clusters (¥R HgT) &I H&AT
garq|

vowel cluster (Fa Hg) FAT gl 87
vowel cluster (WW)WQTW@WW@ e, i, 0, U) ST HHE BIT &, SiT [T FoRET sFateT (consonant)
& &t 3 37T, AR WY-ATY 3T £

3ETEI0T:
e ae T vowel cluster &1
e a 3 T vowel cluster g1

e abc #H Fgd Us vowel cluster & a

3ET8Y0T & ToIT:

eTeg beautiful 7, Ugol e, a, u T ATY 3Td & — Tg Th vowel cluster &1 §1¢ F s H i 31T u 3TT-37TT T &, ST
37913191 vowel cluster Si=iTd & | T el AT beautiful 2Tse 3 3 vowel cluster &

Input Format

An integer n, the length of the word.

A word of n lowercase English letters.

UEFQ'U'I‘IEFn ST Qreg; ST IeTS T 2T &
3Rt (small) & &7 Teh A5 |

Output Format
e An integer: the number of vowel clusters in the word.



Teh quiteh: leq # HISlG vowel clusters (FaX HHgI) h H&T|

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.
AT He2lt & e Fta & AT 15 ot C++ Teede o fad| 3emror & fAv, 3mds ward § Feafaf@a
Tl 78 gy T

o cout << "Enter a number:",

o cout << "The computed answer is", etc.
cout T IYANT Shael 3ifad 33eqe F e #ta & fav B s @rfge ) yea 7 ffése waw & srarar, w5
Y 3eATaTF T o T |
T A 8T8 FIPT u1$ S §, TT IS FIS T F Shadl Tah cout TecHe foar@at 3R 5= et o & arg
g1 ST &, aF 38 S¥C hd o [olT 37 18T 6T SITuar|

Visible Testcases

Input Output
9 3
beautiful

7 2
greater

3 0

bcd




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 DA FAfQT St v quiier n $7qe & §9 o 31 n x n &I U GR35 (square grid) e &, S
Tfead (concentric) L3R & ey & $RT &Y I3 L-3ThR & Yea 3eel geel 93 '’ 3 'x' 316RT & o glell TR T,

Yeat T LTI AT o' W B §1 3Tl Uit 3 97 'x' F $ ST §, 5 Ueh 3T L TR Tl § (SLalTer e
(vertical aX|s)QTEIT~|'c‘T€3-1T)I $Heh 1G T A '0' 1 3TART BT &, 3R TG A O deh Toldll & Id deh I T35 81T
ERRSIGIH

Example
Input:
4

Output:
OX0OX
XXOX
O00X
XXXX

Input
-

Output

OXOXOXO
XXOXOXO
OOOXOXO
XXKXXOXO
000O00XO
XXXXKXXO
0000000

Input format:
e Integern

e U Ui n

Output format:
e Print the n x n pattern of concentric Ls using 'o' and 'x'

o '0'3'X' HTH FAT n x n HTHR HT Thiegd L-ma@ﬁtﬁrfﬁ?aﬁil

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.
AT TRlt ol i et & T 15 o C++ TeedT 7 o | 3e18’T & forw, 3m9eh giama & fa=faf@da
Ao 78 @y TR

o cout << "Enter a number:",

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

cout T IYAT Shael 3HfaH Y F e #ta & fav fhar s @rfge) yea 7 fAfése aw & sramar, w15
T 3ITaeTS T o e FY|

T A 8T8 FIfET u1S S §, T I FIS T FF hadl Tk cout TeeHe foar@a 3R o= et o & arg
81 ST &, o 39 ¥ hy & v 37 AT few Smdar|

Visible Test Cases

2

oX
XX

OX0OXO
XXOXO
O00XO
XXXXO
00000

OX0OX0OXO
XXOX0OXO0O
OO0O0OXO0OXO
XXXX0XO0
O0000OXO
XXXXXXO
O000000O




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.

Y YT H 3MTYhI hdol & HharleT Tsh Hisol implementation.cpp & forgat §, o4 fof & s/aram a1 &1 T main
program (main.cpp) 9gel & T&3T 31T § 3R 30 FIS SGolld wTaT [hdT oI HehdT|

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

1,2,3,4,5,6,7,8,9,J,Q, K, A
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,

intVvalue(J) 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

Toh Bl fITT fo@erT siTeT intValue &, ST U english 3781 (character) & argument & &9 H oIdT 1 I8
3eR AFIfaf@a A 7 & 1S v grom:

1,2,3,4,5,6,7,8,9,J,Q K, A

g herelel 31 78R &l i1 3T 10 quifent (integer) & AT &AM 31 37 quiteh &1 returns WM AfYer & fow 30w
&1 318 IROT 9|

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



3cTguT:

intValue('J") @& 11 return =T A1f@T|
intValue('5"') &I 5 return ST A1RT|

SIS g erRIeT il fohdT ST, A So19e ARIT WIS [T 91T "characters” hicrel H & €1 gHam|

Function 2 winner: int winner(char s1, 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.

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

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

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

suit and value).

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 suiti.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) > intValue(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 TRTET Teh arer &7 Wl Wl 3¢ & | Tedeh RAeIal Ueh dTel &l IaT (card) WeldT &, St A 6T 31T IR
HCH (suits) 7 A THEY Ueh T 1T ¢ | Taoiel a8 et gl o e a8l e 81 it f&elrsy 1 & e g,
%wmﬁmmm(value)wmg’n

Teh Bl QT fSGehT AT winner 8Y 31X 3T intValue HarRTeT &7 39T & |

geTqe (el 6 arguments): cliel ST & e cards. §X IS T Teh e 3R Tah I,
Swts( ):'S' (Spades m) 'H' (Hearts 91eT), 'D' (Diamonds 3¢), 'C' (Clubs ﬁ-s‘:r) Arguments
s1, s2, mssgﬁansawﬁﬁﬁéwmeﬁ

Values( ) v, v2, 3T v3 U 318T 19T oY intValue therereT & TaIT 37 argument &F — SR 17,
2,1, K 3|

T3 S 3T 3 et (distinct) g1 — ATeA IS &l 1S Teh &1 Fe AR dog AT W |

IE Hherelel Ueh qUites (1 9 3 & &) elterua, S TroraT TRema) &l #ieR g1 — 37217 a8 femsr
%ﬁswa@rm%sﬁ@a@rﬁ:w%aﬂiwmaﬂmma—qwm%l

LGRS
Function Call Should Explanation
Return
winner(S, 5, H, 2, S, 3) 1 agell 3R AT 1S U € e (spades) & . 3T intValue(5) >
intValue(3), SaTerT RATEr 1 faoiaT el
winner(D, 9,C,K,D,Q) |3 Hfeh Tgel 3R Y &8 &1 ge D § 3 intValue(Q) > intValue(9),
TafeT e 3 Roar g,
winner(H, 2, H, 9, H, 1) 3 Hfeh AR IS Teh &1 Fe D & & 3R intValue(1) > intValue(9) >
intvalue(2), saTarT T&eTEY 3 ReraT g9,
winner(S, 2, D, A, C, 1) |1 Hfeh Ugel &S & eIl 3N IS F1S 38 JC S HT 81 ¢, FATAT
oY 1 Taorar g,

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 Mﬁw@nﬁw%wﬁm% S T S9D7SQ. 3T &g, W H intValue 3R
winner HerIeiT T 3YYeFd arguments & 2T el 3R ST & 3R 3e7ahr IRUTH (Result) i 3 Smar &1

Note:

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.
AT HeRll & e et & AT FIg 8 C++ Teede 7 fad| 3eeor & fav, 3mys g & Aeafataa
AlSE & g =R

o cout << "Enter a number:",



o cout << "The computed answer is", etc.
e cout & 3TN FHael 3ifAF 3M3eqe A e aa & fAv fhar S =1fRw| uest # 9a1S 18 FTH & e,
F15 off AT TS T o e HY|
o IS FIS TS FIST IS ST &, IT AT IS TTE HT Shadl T cout TeeHe foarga 3R foar fondy o & arg
g1 ST &, df 38 ST il & ToIU 37 18T U SIea|

Visible Test Cases

Input Output
S9H7SQ 97123
H1H9H7 10971
DQDKSA 121314 2

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 >> 82 >> v2 >> s3 >> v3;

cout << intValue(v1) << " " << intValue(v2) << " " << intValue(v3) << " "
cout << winner(s1, v1, s2, v2, s3, v3) << endl;
return 0;



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.

IR T & oI 3197 ID card &8 table 9% TW| IS 39T ID card 31T9eh 9T =167 &, df 3TIeh! quiz/I06T 3
S&a sl AT 6T & Seat|

3794 phone, tablet, notes, bag, fohdrs 31fe TfRTeTe & A9 & 91 W |

TRt 8 oreat o forw foRadT 8 (TAVInstructor) GaRT 1§ TASEIRIOT AAET fG.AT AT |

T €T & foh 3T9eh 3TRT H 1S 8 programming concept A FET Blail ARV Told het #
UgedT 1T 1T 87| Ife V& TATUT UTT ST & df 30¢ grade 781 faam STar|

Marks &hdef hidden test cases ST pass &Id g, 3o¢ U STy

TAs program T compile, 31X submit TIAT FIT 3T S logistics o TETY 7 YT HGG I b
forT #HlS[g WA d 3T errors T STeaT st AT 3Tk program H syntax / logical errors & Ha e
HIS FGG Al P



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.

3o Fr 100 HreX wrsaTdl als & fFHT arash & YeeTsT Sl 3T THACT THT (Jhs F) T ATIT ST & | AT &3
T, s TIUT Ueah A3 & 319s) FHYT gl U & | fordY weeleT & Rapis dg s AT SI1dT § Ife 3901 AT
THT T oo Taar O & 8rl

mmmmé?mﬁmﬁﬁmmmaé%mmmmm% 3TTehT HTH Tg Tl ST & Toh ot
ﬁmﬁmmmﬁgﬁlwaﬁ%mwmgﬂanwmaﬁaﬁmm%l

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.

UG el Gfehel & Teh qUITeh n G191 - il fob RepIS fehw aTC Gl vl AT & |

gad dferd 3 n aredfas H&ATT (floating-point numbers) &1l ST 3 space ¥ 3TeleT-37e7T & a7$ gief. 3
TquT qgeh fastaT3it ganT Frershd H Reprs fohT 10 FAT |

Output Format

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

Teh quiteh Output &Y - ST 7o ReplS d1s &lsT (record-breaking runs) &hr el TEAT

Assumptions on Input

1<=n<=10"5

Each recorded time is a positive real number between 9.0 and 15.0 (realistic 100m sprint times).
Times are given in chronological order.

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

1<=n<=10%5

Tcdeh Repis fonam aram G5 9.0 31X 15.0 & ST Ueh YeATcHS arEdiash &A1 19 (S 100 Hex e &
AT g)|

HHI FHTeAshA (chronological order) & f&T 71w §|

U HHY gHLT Repis dis als AT ST |




Visible Testcases

9.859.859.80

Input Output
5 4
9.959.93 9.98 9.90 9.89

4 2

10.0 10.1 10.29.9

3 2




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.

3TIhT Teh WA Ter@elT § Toraeht e HEATHT T Teh 3eTra T3S 3 Uen faRIY dest 7 g&dd el &.
38767 & n i g1l - Igell iehed & n HEATT, gl dfFa 3 n-1, el O F n-2, 3R 3 IR,
aﬁﬂqﬁrﬁ1maﬁaﬁm
ﬁw@gaﬁramﬂamﬁaﬂﬁzﬂr s AV f3eroT 3mena Sea & 319 Sear &,

o ﬁrmaﬁramaﬂammamm@rm STer @& 01 gl

. aﬁwﬁmmmmwﬁwama@wmﬁwmwgwuuuma@n

o & ool Sl Ui & o Ba Feger & forerel-aTd s1eT ek o1l &, Fget by a3 & efiert e

gul

GoITd - Tcdeh Ul #, & wAoTcleh AT T e 1 & Tl ST T 8| FgT &l Tedeh Tt & forw ot o
£l

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).

3cTgdur

n = 6 & AT, 3M3eye =ird feam 71T § (TeT W1 sha ol [t fe@ret & foIv srel 970 €, 97 aredidesh 3M3eye # e

el )l




01

02 04 07 11 16

03 05 08 12 17
06 09 13 18
10 14 19
15 20
21
Input
e An integer n, the side length of the triangle.
o T UiTeh n, ST T LT T 81aTT hr wiars gra|
Output
e Print nlines.

The i-th Ijne contains n - i + 1 integers corresponding to the i-th row of the triangle.
n fFeat Rie #Y) |
it febet & TY9TST T i-dff Gt oh 31T&T n - i + 1 HEAC §|

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.
AT TRl & e et & AT FIg 8 C++ Teede 7 fad| 3eeor & fav, 3mys g & Aeafatadg
Al 7t gy AR

o cout << "Enter a number:",

o cout << "The computed answer is", etc.
cout &I IYANT shael HTH 3M3YE A e el & TAT fohar ST =g | woa 7 fAfese $9q o 3rermar, IS
Y AT T o e Y|
Ifg IS g18 R a1 S §, TT IS FIS T F Shad T cout TeeHe for@a 3R fo=ir fhel aF & ara
BY ST &, Y 39 e¥C T & fov 3ie AT few Smdarn|



Visible Testcases

Input

Output

9

010204 07 1116 22 29 37
0305081217 23 30 38
06 09 1318 24 31 39

10 14 19 25 32 40

1520 26 33 41

2127 34 42

283543

36 44

45

010204 07 11 16 22
0305081217 23
06 09 1318 24
10 14 19 25

1520 26

2127

28

010204 07 11 16
0305081217
06 09 13 18

10 14 19

15 20

21




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.

Y YT H 3MTYhI hdol & HharleT Tsh Hisol implementation.cpp & forgat §, o4 fof & s/aram a1 &1 T main
program (main.cpp) 9gel & T&3T 31T § 3R 30 FIS SGolld wTaT [hdT oI HehdT|

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.

U Hereled noOfDays 1T & fAf@T S 1 d 12 F & aﬁrmmmmwm(mgeom% Rz
HETeT o T T T&AT (aV 2025 ) TEAT return FIAT g

AT 3TT TG AT o6 FEA 3 Favtet Rt g1 &, 3T 1Y e’ 6 iR A & T .
3ET8Y0T & foIT:

e noOfDays(7) FI 31 return T AR
e noOfDays(2) FI 28 return =T AR

ST IR & T ST T harereT shiel FonaT SITUaT, &Y 38R argument m AT 1 & 12 & &< &1 qifer €1 gamm|
Function 2: onelWeekLater: 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.

Ush 3R warele oneWeekLater @, f5 & faf FI ST 31T noOfDays HereTe T 3TN YT &F AT 7|
I HeRIeT a1 UITeh (integer) oI § — UgalT qUIteh f&eT (day) &Y 2T & 3R g@r quifes A (month) |

I HaRIeT T qUITeh Nt el — 98 ai@ (1 & 31 & orer) St fqw a1w et 3R 7t & =7 &7 ag 3l & (I
T HOATE aTE FT ) |

3GT8Y0T & foIT:

e oneWeekLater(20, 8) I 27 et T AIRT, Fifeh 20 3T & 7 f&aT d1¢ 27 391Ed AT &
e oneWeekLater(24, 2) ¥ 3 Reet =TT A1feT, Fifeh 24 BRady & 7 &t a1e 3 AR 3T 81

S T B2l hiel [T SITTa:

e Argument 1 (d) A2 1 & 31 & & T qUiTeh gram|
o Argument2(m)3ﬁ?ﬂ1Q}MZE‘HEﬁHHWWI

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.

SHET foh SR &A1 91T &, main program (main. cpp)tlﬁﬁﬁ\'mgm%"l II%’EQ@W@&TW(@HW
FEAT) T ¥ BT noOfDays 31 oneWeekLater &I main function & 37 arguments & TTeT it 3 7em
gl

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 THY Tl F e aet & faw A1 8ff C++ Teeae o ford| 3em8or & farv, 3mass Wansd & Aeafaf@d
Al 7t gy AR
o cout << "Enter a number:",
o cout << "The computed answer is", etc.
e cout wmmmmﬁmm¢mmmm| T H Fd1S I8 T oh 3TelTaT,
A1 3 fATaeTS T o e |
o I FIS IS ST UTS ST &, IT TTE IS ST hd hadl Teh cout TecHe for@a 3R fo=r fondl ae & ara
8Y ST &, o 39 e¥e hy & fov 3ie AT few Smdan|

Visible Test Cases

Input Output
208 3127
27 8 313
222 28 1




main.cpp to be provided by instructor

C/C++

#include <simplecpp>

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

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



