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Programming and Problem Solving Through Py’chon Language Notes

Unit 2: Algorithms and Flowcharts to Solve Problems

Flowchart Symbols and Processing Types

Flowchart T3t Algorithm T process bl graphical representation Z
Standard symbols 3N arrows &I FE™AT I problem-solving
steps femme o ¥
HET Flowchart Symbols:

e Qval: Start IT End
o Para”elogram: Input T Output

o Rectangle: Processing T calculation

e Diamond : Decision TT condition
o Arrow: Control flow T fazm

Processing & WP :

1. Sequential Processing: Instructions TUeh fafea &7 7 UF-Us b
execute d ¢ |

2. Decision-Based Processing: Condition & IMMYR U 3TolT- 31T
path AT SITAT gl

3. Iterative Processing: oty step AT group of steps # IR-IR
repeat forar Srar £

& & @ | —

L Start/End Input/Output Process Decision Flow
4 . 4 - ;
Sequential 3 Decision Y ( Iteration 1
Process 1 Process |€—
v
Process 2 Process A Process B
Yes
@D
. P NG _/
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Unit 2: Algorithms and Flowcharts to Solve Problems

Sequential Processing: Basic Algorithms

Sequen’cial Processing Ue Udr ufesar % fSgH  instructions &I fAfedd

FH H, Uh-Uh I execute Thdl ST 81 A & step afl T &l

g O 3T U dTel step URT & ST ¢

3CTEX0T 1: & TPAT & AN &l 3MEH-GH Al (Exchanging values of two variables)

1. Input: al variables A 3R B & A ufeu| <
25 Temp=A5h_§l A\JB
3. A= B & | 2 ~
4. B = Temp F |
5. AR B & #@H display Hifau| y I"P“EPA: B /
6. End| r Temp = A l
v
EiE
2
[ B=Temp |
/ Display A,B /
\ g
IETEROT 2: T & vE wE aam | 1
(Summation of a set of numbers) /" Input N /
1. Input: N (F=3tt & Pl TN gfeu | | Sum¢= 0 |
2. Sum = 0 & ST ¥
'—)l i=1
3. i=13 N ds I&I3T: l
e Ush TEAT Ufeq (Num) | Yes @ No
e Sum = Sum + Num AU |
4. Sum @& AMF display FIfIT | /Input flum / :
/ Display Sum /
5. End | o mm=5um+Num |
Vv 4
| =il I End
2 =
N J
S Y,
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Number Conversion Algorithms

1. SIHAT (Decimal) T f3memsy (Binary) A ST /

faselt oft gerere deam &1 famardt & seon & fav: 37"1{?‘

1. TEIT B 2T 9T 2 T

2. 9T (Quotient) 3R ATHer (Remainder) HTed B3 | R=N%2 —
3. 9% (0 AT 1) B R o -

4, 9FTHST &I GA: 2 F HET | /ﬁaméaﬁr

5. S HPT%eT 0 & Sy, dF & oMy | NiQ

6. T+l Al @ Ie¢ FA A u¢; F@ famurt FEw g

No
3ATEI0T: 135, T fG3MaRT & agol | @
A= T IR & 3R

W | unr | 9eee (Q) | Siewd (R) et p Yes
1 | 1322 6 1 A - 7 / *""W‘T’é";%q;é
7 | &=3 3 0 0 :
3 3+2 1 1 1 ¢
4 1+2 0 1 1

Ad: 134, = 1101,
2. faat guie (Integer) @t 3Pl B 3dde e Start

faft oft quifes it sidl &t 3cea & fag: N (gories)
1. LastDigit = N% 10 (3mRedt 3i% ot %) i
2. Reverse = Reverse x 10 + LastDigit (3i& & aiig)
) ; : Reverse = 0
3. N=N//10 (3Rt 3ie ger &) i
4. 9@ & N =07 & 1y, 7 1§ 3 e No LastDigit = N % 10
3CTEI0T: 1234 &t bl @I 3oic | ¥
IIT N LastDigit Reverse | N (3rera) Yes Reverse E R:;rs.: g
(N%10) | (3rmas) | N//10 ol "
URH | 1234 = 0 1234 Reverse (3eiet &) e N"/ T
1 | 1234 4 4 123 /  wERla & Uy
2 123 3 43 12
3 12 2 432 1 3
4 1 1 4321 0

HAd: 1234 - 4321
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1. GCD (Greatest Common Divisor) of two numbers (~

GCD 3R Prime Number

?{ﬁ?‘l’%ﬂ? fafer (Euclidean method) T 3URANT & & T3 T
HedH THYade (GCD) Fd fasar amar 2

Wﬁﬁm:

1. & "= A 3R B 3AYe HI (A= B)
2. 9 dk B#0 &, d¥ dd ey

/Inpuf A, B (ABB)/

Yes

e R=A%B
e A=B
e B=R
3. GCD = A
BalesviL
GCD(48, 18) = ?
W | A B | R=A%B
RAG | 48 | 18 -
w1 | 48 | 18 12
HE IR I
i ; ; 0 ard: (GCD(48,18) =6 |

2. Test whether a number is prime

frey @& & 3T (Prime) 89 & Sfg a3 & faw:

TENRe:

1. Il N<2,a}ﬁ@TW(PrEme) ?@'%I
2. ( F 2T AW YN dF S|
3. AR N, i ¥ G ave fQenforg & smar & (N % i ==0), No
ar =T ST e B
4, e Hig oY i, N & Rrfora 78 a=ar, ar T 31 (Prime) 21 Prime
ECICEGIE

29 & & Sirg L)
e N=29 (N=2)

e /N =+29 =5.38, 5dfcl0 i=2,3,4,5 dh Sirg d
e 29%2+0, 29%3#0, 29%4+#0, 29%5#0
o @is off woe & fem, safelw 29 37T (Prime) §1

[ 29 is a Prime number}

Y

End
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Unit 2: Algorithms and Flowcharts to Solve Problems
Factorial 37X Fibonacci Sequence

1. Factorial computation:

e N20 & foIg, Fact = 1 H |

e 1 AN TP JIF YUiich H Fact Bl T[0T & |
s Nl=1x%x2x..xN

e 0l =1

| &elevol; 54 =120

2. Fibonacci sequence:

 Fibonacci sequence % Tg 2l U 0 3R 1 &d &
o 3TTET U fUmel & Ual & INT & SRIER BT g |
o JFbH: O, 3, 2, 2, 8, 5, 8 13

N g kK

Factorial computation Flowchart Fibonacci sequence Flowchart
/ Input N / / Input N /
} v
Fact=1,i=1 a=0,b=1
=2
NO NO
> Print Fact @ Zr
Yes v Yes v
Eact =t Faet » i End = aib End
i — l + 1 a = b
I b=t
= 7]




3alIeX0T 1: Find largest number in an array A 2549 Tiis
e Max = A[0] & &Y
o TAd el dcd B gorl Max & | ot
o Ifd dcd Max ¥ 31 &, @ Max &I / i=1
3T 3USe HY |

o 3d & Max & ¥Rl &< |
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Decision-Based Processing

fofg - s Tafde &, f&dt ord (Condition) & 3MUR W ar AT
3tfereh T (Paths) & & TH & AT ST 2 |

3GTEXUT 2: Print elements of upper triangular matrix

o 3MTel Ufed WX STV |

¢ i=0¥ n-17h &I i R [ U

e YRS i b flU j=0H n-17d% T 4 5 6 triangle

e A j 20, ar ALi][j] fic =; =1 s B cells
Fgar 0 fiic &Y a1 f&hy & |

Print Ali] [J]

Print O or Skip
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Tterative Processing: Series 3 Array A[gorithms

Tterative Processing =) loop & gRT steps P IR-IR AT SIaT &

SIe d% condition QI T Bl |

ly

[
1. Series &T TRT P ‘sin x’ BT A F1d PL T/\ o 5°

. A
smx=x——3—!—+-—5—!—ﬁ
1. x B radians ¥ IS (IS 3MTWF B |
2. Sum=0 3T HI|

w

® Sum = Sum + term |
4, Sum YeRid & |

: Array & elements FT reverse order H JaE Y

=

|' \/,x 51=5x4x3x2x1

=120

. k=03 N-1d® & forg g0
o term = (-1)*x x ¥/ (2k+1)! P |

| Convert x to radians (if needed) |

| Sum=0,k=0J

x2k+1

~\

term = (—1)l|t X

(2k+1)!

Display Sum

. i=03R j=N-1 32 &

2
1. N 3R A[0...N-1] ¥Yc |
2
3. 99 d% i< j &, i &

e Ali] 3R Alj] ® AT F 95 (swap )|

e i=i+1 I
e j=j-1I
4, Array yel¥fa a1

/Input N, A[O...N-I]/
v
(e

N

Swap A[i] and A[j]

Qg .

A=[1,2,3,4,5] = [5,4,3,2,1]

=
i=i+1

¥
= 1

—s 5|4

\1
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