UNIT 1

Introduction to Computational
Thinking &

Variables and Data
Representation

(Complete Notes in Simple Hindi-English Language)

* Concept of Problem Solving & Computational Thinking
* Steps involved in Problem Solving

* Components of Computational Thinking

» Converting Problems into Flowchart & Algorithms

« Variables, Constants, Data Types

* Memory Representation of Variables



1. Problem Solving 3iik Computational Thinking

1.1 Problem Solving @1 2? (What is Problem Solving?)

Problem Solving Te Tt process & fS&# fhelt problem (F#&1) @t THgIaR, 39ehT Fal solution gaT 3R 38
step-by-step d<tes T g AT A BT B
o 3T UTST H g dl, Tg Teh axichl g forad fohal S a1 IHWT Bt systematic (SFafd) d<ic § gt fohar STrarT 8|

« Problem solving f&% computer science # g 7!, afces gAY daily life & o & 31t § — S =T e,
homework TxT &I, AT IS IO T TaTe g BT

* U&h 3BT problem solver Uga GHTT & 3B dig THSAT 5, [ 3T B¢ 9N F Fiedr § 3R Udh-Ush Pich g
EaGii

« Computer programming &, problem solving @1 s&HTe fhdt program a1 software @ design &=+ &
foig fohar STaT 81

1.2 Computational Thinking 1 8? (What is Computational Thinking?)

Computational Thinking W& &t thought process (G @1 d<ien) g, fOgdt Aee @ g9 fopddt off a8t ik
complex (Sife) problem @ 59 @8 & analyze 3R solve &<d §, IS4 T&h computer ft 991 I 3R execute
TR Goh |

« Computational Thinking & g5 problem @t logical steps # digda g difdh ITeT solution T & Th
algorithm a1 program # g1 T Tah|

« Jg skill f@% programmers & fow =&, sfer &2 aafa & e Suanht @ S sgaf@a a8 & e argar 21
« 39T 3TN coding, data analysis, engineering, 3R gl ae & daily life & planning & +ff fokar Sirar g1
« Computational thinking @t #gg & complex problems &I B¢, GHgH & M YN # ST SITdl g

Computational Thinking & g% Features (Characteristics)
o Logical (arfdher) — &2 step e logical order ¥ gid1 81
o Systematic (af@d) — 9@ & T %A (sequence) H ga fohar SraT g1
« Reusable (g T Ig) — ek IR 911 71T solution Rt T8 wwrsl # +ff $&HTe 8 IohdT 8
« Efficient ($21e) — &7 T8 3R H resources H THWT g & UR g T Sirar &1

1.3 Problem Solving # nfi« Steps (Steps involved in Problem Solving)

forelt +ft problem @t T8 a¥ich ¥ 8 A & foiv g8 oo [fAa steps @t follow AT USdT g1 & steps &4 T
Zafed (organized) @iieh ¥ solution @ Ygdd gl

Computational Thinking Study Notes | Page 2



Steps in Problem Solving

5. Write/Code the Program

6. Test the Program

fa= 1.1 — Problem Solving & Steps

1. Analyze the Problem 3a@ Uga problem &l &a 9 g 3R gws foh arda & guwar a1 8|
2. Define the Problem Problem @& Input (T f&am mar §) 8k Output (1 T13T) &t WE ¥4 F define &1

3. Design the Problem @t gd @+ & folu step-by-step a<iar (algorithm) daR &2
Algorithm

4. Draw the Flowchart Algorithm @ visual (R=ma) &9 & flowchart & 7eg @ fRw@mg|

5. Write/Code the Algorithm & 8meR | fahdt programming language & code ford|

Program

6. Test the Program Program @l 31eT-31elT inputs & I1F gatar check &< o 98t output A zgT & ar
Bl

7. Debug 3R program # &Ig error (Teed) e 8, df 3§ gaa &teh il

8. Document & Program & SR # STH&R! foid dtfes wifdsa # 38 Srs1 3R GeRAT 39T &l

Maintain

1.4 Advantages of Computational Thinking

« Complex problems @t 3T T & Fich? gel AT T g ST 8l
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« Solution @I SERT ITANT (reuse) fohar ST Tepdr 8, ST T9g 6i aad gidt 8
« Logical 3R systematic dra faefaa gidt g1
o Errors &% gid € &ifch g% step ! &= § plan fohar Sar g1

1.5 Disadvantages / Challenges

o Y231 H 38 HIGHT 3R N AT AT HISH T GehlT 81
« dgd sl 3R complex problems & fat sarer @93 3R planning =T gt 81
o TTad a9t @ decomposition (fA9TsH) &= @R solution TTad oft g TepdT g1
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2. Components of Computational Thinking

Computational Thinking R & components (31T) & fidee &+t gidl 81 39 IRI ! Agg & foeet oft problem
T MTTHT T THAT TR gt fehaT ST TehdT 1

Components of Computational Thinking

Pattern
Recognition

Find similarities
& patterns

Computational
Thinking

Abstraction

Focus on important
details only

% 2.1 — Computational Thinking & ® Components

2.1 Decomposition (fare)

Decomposition @1 Aaed g fordt a8t 3k Sifeat (complex) problem @t ®1e-8ie, 3 9T (sub-problems) &
GIEGI]

o B BIC YT ) STAT-3TeNT YHSHT 3R §eT T S BT 2

« IQTEIUT: U IRT project I & o1, 39 planning, designing, coding, testing S 9T & dfel ST 81

« Advantage: 931 GHWT BH G-I AT § 37R B bl team & i FieT ST TepdT g

2.2 Pattern Recognition (9 gg=m)

Pattern Recognition @ Addd & STT-3/elT problems a1 sub-problems & & THMANT (similarities) 3R
patterns gerl

o 3R gH Udl I Y foh &hig problem uget +ff solve g ehl g, dt gH 34T aich o1 AT o Uehd! &
« JGTEIUT: s programs H l0op T STHTA IR-IR &1 dTat ST (repetitive tasks) & fog fopar Smar g1
« Advantage: TFd &6 g9d gidt & Fifdh A solutions SIERT AT &t Thd &

2.3 Abstraction (9R-d&q)

Abstraction @& Aded & A% SR (important) STFeRRY R &1 &7 3R SR Fi details @bl geT Tl
- I8 &8 problem & core (F&1) R R focus &7 & Agg a1 8
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« JGTERUT: R T 7Y gH Ot LR, s 3R Terilcler & IR & UdT giHT A1y, §99 & 3igT hl Sifeet wiring &
IR F 73T
« Advantage: Solution @&t simple 3R HsM H ST T &

2.4 Algorithm Design (TR f3msa)

Algorithm Design T Addd g THQIT &I §a e & [eld Teh step-by-step adiapr (instructions T &hH) dAR AT

« I8 T problem solving process @I sifad (final) @Ror 8, ST@l ahl 9+t components fdex & 39
solution &Td €1

« Algorithm &I 918 & program # SgaT ST g dlfch computer 38 execute & T |
« Advantage: Ts TE (clear) 3R 9! hH & gAY erar g, 52 i off follow &R Gahar 81

_

Decomposition St problem ol B 9T & dig-T
Pattern Recognition A patterns 3R similarities ger
Abstraction fOth St ST TR €T AT
Algorithm Design step-by-step solution dAR AT
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3. Problems @ Flowchart 3iiR Algorithm # aga-T

3.1 Algorithm @1 8? (What is an Algorithm?)

Algorithm faet problem @t g &= & feig QT T step-by-step instructions (Fde) &1 g fAfda o
(sequence) gidaT &, fSi¥ follow @R &9 Teh ad I9d § Tg! solution YT R Tehd g1

Algorithm &t Characteristics (Features)

N

Input Algorithm & zero a1 39& SaTaT input g a1eTI

Output &9 § & Uah output SRR e =gyl

Finiteness Algorithm Tes fAfd I & steps & a1g @H (terminate) g1 @1zl
Definiteness &R step WE (clear) 3R f&=1 fahelt confusion & g1 ATfRU|
Effectiveness & step &I g1 & (manually) it AT g T =1l

IETERUT: &) TEteft &1 It fAehte &1 Algorithm

Step 1: Start

Step 2: gt Gt A 3fR B &t Input o
Step 3: Sum = A + B @& calculation &%
Step 4: Sum @ Print/Display &<

Step 5: Stop

Algorithm & Advantages
o TUT Y THSHT 3R B AT ST & STl 21
« g8 fedY off programming language & code &%= T Ugat Teh 1% blueprint (@repr) a1 81
o Errors ge-1 3R ik AT ST gt ST gl
o 39 IR-TR -3 ST STATA (reuse) fahar ST gepdr g1

Algorithm & Disadvantages
« 9gd 93 3R complex algorithms &t 9T Sf& g Hehall B
o Algorithm 9 & 999 &7 dT 81
« gg AW logic fa@mar 8, actual program @7 output =gl fe@mar|
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3.2 Flowchart 1 g8? (What is a Flowchart?)

Flowchart f&t algorithm a1 process @t 31eT-3@lT symbols (S oval, rectangle, diamond 3nfe) i Aeg
¥ visual (FRea) ®u 7 fa@m @1 adtent g1 a8 fd program & logic &t GHe # 9gd Aag &l 8l

Common Flowchart Symbols

Terminal (Start / End)

Program ke shuru aur ant ko dikhata hai

Input / Output
Data lena ya result dikhana

Process Process
Calculation ya koi bhi operation

Decision
Condition check karna (True/False)

Flow Line / Arrow
Steps ka order (sequence) dikhana

JU [T

Connector
Flowchart ke parts ko jodna

fa5 3.1 — Flowchart & Common Symbols

Flowchart & Advantages
« Program & logic ol THETHT M & STIaT 8, &iifch I8 visual ®0 F giar 81
o Tt oft aafea it (T8 @ programmer & a1 F&1) THSIHT 39 giaT &
« Errors o e 3k debug &A1 ST 8t SiraT 81

Flowchart & Disadvantages
o g3 3R complex programs & faQ flowchart S5 9853 @ areT (time-consuming) & TehdT g1
« 3R program # changes &Id 3§, al flowchart &t IR-IR update AT USdT g

Computational Thinking Study Notes | Page 8



3.3 3TeRUI: gt Hegteii # & g3 "wAr get &1 Algorithm 3R Flowchart

Step 1: Start

Step 2: 3 GwAmsit A 3R B &t Input o

Step 3: 3R A > B §, a A &l "Largest” Print @2
Step 4: 331 (Otherwise), B & "Largest" Print &%
Step 5: Stop

Example Flowchart: Largest of Two Numbers

=

T

|

Print A is
Largest

Print B is
Largest

|

fa= 3.2 — Largest of Two Numbers @1 Flowchart
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4. Variables (=R)

Variable Te Bar 719 (name) gia1 8, STt computer &t memory & fadt value (1) & store @A & faw s&damar
fohaT STTaT 81 39 value &f program @& deld 97 daal (change) ST 9adT 8, 39l 3¢ 'variable' &gl ST 8l

« 8 variable &1 Us 9M, Us data type 3R Tah value gidt g1
3G int age = 18; 3Jgf 'age' Uakh variable g fSiad value 18 store g1
« Variable &t value program & gRTH st oft agei! ST gahdt &, STafeh constant i value fix gl &1

4.1 Variable & % ¥@+ & Rules (Naming Rules)

« Variable @71 4™ letter (a-z, A-Z) a1 underscore (_) ¥ & g1 =@1f8q, number 9 781
« Variable & 71 & space (@reft s71g) 781 g+ =nizul

« Special characters (SI€@ @, #, %) T STIHTA g1 AT ST TehdT|

« Variable @1 9™ meaningful (3refguf) g1 @1fdy, 59 'age’, 'totalMarks' 3fd|

« Programming language & reserved keywords (S int, for, if) @' variable 9 & dR W s%HTA &l
fohaT ST TehdT

4.2 Types of Variables

Local Variable g fadt function a1 block & 3ier define giar & 3k Ot 34t block & s&aT o
ST GehdT Bl

Global Variable g I program # &gl it define foar S FehdT & 31k IR program # s&dHTe fohar
ST Geha &

5. Constants (f=Riw)

Constant Te ¥t value gt &, Sit program & aeid T3 (execution & gR) &t 781 agerdt| 38 Ush IR define
& h J1E IGHT value fixed &t 21

o JSERU MO & PI = 3.14 AT Ueh &) T €, S8 Icell 18] ST FehdT|
« Constants & S&HTA a9 fohaT SITdT & ST 86 a1 gl foh ol value oY 7gf sgaift

5.1 Constants & Types

Numeric Constant 10, 3.14, -25
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Character Constant '‘A','z', 'S5
String Constant "Hello World", "India"
Boolean Constant True, False
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6. Data Types (STeT UFR)

Data Type Ig dardr & f& fobdt variable & fhg usRr &Y value (S number, text, decimal 3mf?) store & &
gahdl 81 8% programming language # &® built-in data types gid &l

Types of Data Types

DEVCI T

~ o/ ~

int float char bool A Class/ 3
( ) (Decimal) (Character) | (True/False) LY Sting Object ot

a7 6.1 — Data Types & UhR

6.1 Primitive (Basic) Data Types

int (Integer) famT gemIera (decimal) &t gof E@amg (whole numbers) store @=dT g1 3&TERUT: 10,
-5, 200

float (Decimal) gemed (decimal point) aTeft &Y store & g1 3aT8<0T: 3.14, -0.5, 99.99

char (Character) & single character store @=ar g1 38T 'A', '2', '9"

boolean & gt values store &xar &: True 3T False

6.2 Non-Primitive (Derived) Data Types

Array U &t data type &l &g values Pl T 91 store & & oy &HTe 8idT 8|

String characters &I Qe g (sequence) gidT &, Si& =19 a1 a1 |

Class/Object g ITT-37eNT data types 3R functions @t Teh A1 SiigahR IRIT TIT Udh
structurel

Pointer foeelt variable &% memory address @t store &zar gl
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6.3 Data Types & Features

« & data type memory ¥ 3IerT-3eT S1Tg (size) odT 81
« Data type 38 decide &zar g f variable W ®H-aH @ operations g S 9ehd g1
- 98! data type @1 gA1@ program ot fast &R efficient s=1d1 81

6.4 9™=a Data Types &1 Memory Size (38180l & diR W)

Data Type Memory Size (F13)

int 4 bytes
float 4 bytes
char 1 byte
boolean 1 byte
double 8 bytes

Note: Ig size 3TelT-3feT programming language 3R system @ 3TER AIET 31T g Ahd 5l
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7. Memory Representation of Variables

9 ot g9 fhdt program & &1 variable s91d (declare @=d) €, @ computer 39 variable & fadg memory

(RAM) # ©a STg (space) allot =dT g1 89 S8 & T unique address a1 §, STgl variable &t value store
it 1

« & variable @ memory & T& address f&edr €, i@ 1000, 1001 3f |
« Variable @71 9% 3/@e & 39 memory address @7 Ta 39 (human-readable) 'label’ ar "9 gid1 g1

« S gH variable &I ST &Xd §, df computer 39 A &l Aag 9 Fal memory address gaax value &t
access AT gl

o 3TAT-37eTT data types 3TeT-31enT A1 & memory (bytes) @d € — S int &t 4 bytes 3R char &1 1 byte
EUAICI]

Memory Representation of Variables
Statement: int age = 25;

variable "age" (value = 25)
stored at memory address 1001

|
=

Addr: 1000 Addr: 1001 Addr: 1002 Addr: 1003

Har variable ko memory me ek unique address milta hai,
jahan uski value store hoti hai. Variable naam is address ka ek 'label' hota hai.

fa= 7.1 — Variable & Memory & Representation

7.1 Memory Representation =il S5 &2

o 399 g4 9ueT 37T & fb program & 8ieR data &9 store 3R access g1 8l
« Ig concept 3T TeHR pointers, arrays 3R references s advanced topics GHs H Hag hidl gl
« g8 memory management & program aw (fast) siR efficient s9ar 81

IIg T@A areft 91d (Key Points to Remember):

* Problem Solving & &af@d (systematic) process g St analyze & @) maintain &=+ da dadl gl

« Computational Thinking & TR components &: Decomposition, Pattern Recognition, Abstraction,
3R Algorithm Designl

« Algorithm T step-by-step solution &, Safs Flowchart 3t solution @t visual (Rsa) w9 & fe@rar 81
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* Variable &t value &d ehd! g, STafch Constant &t value g#aer fixed &t g1
» Data Type 38 a9 &<dT & fob variable # fohg avg &t value store ghift 3fk ag memory & fara=it Stg it
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