A\:S.C SANSTIRI/AN
1 HCR SRR Red: Tl A1y (Complete Notes)

1. 91341 RI%eH &1 82 (What is Binary System?)

Hindi: ST} fRIcH Teh T&1 JUTTel (Number System) & fTIT MY (Base) 2 BT &
=Y Had gl 3! BT IUURT fHaT AT g: 0 3R 11

English: The Binary System is a base-2 number system. It uses only two digits: 0 and
1. All data in a computer is represented and processed in this format.

2. HIEX AR HIT B &l THSIT 82 (Why do Computers

use Binary?)

Hindi: HIER U& AL (Sa1Sy & oIl aral BI¢ eifolRex (Transistors) ¥ fAA®HR 1
21 3 ciforeR faoTell & Rag &1 ave o1 R & |

0 T AAAS § = OFF (Gl dlcesl / B -8l ©)

1 ] HeTd & = ON (8T8 dlecsl / HRC )

HeX & o BT T AT (On/Off) THT T ST 3R Ol Il 8, 3T I8 3131
e R &1 IRl g

English: Computers are electronic devices made of millions of tiny electronic switches
called transistors. These switches have only two natural states:

0 represents = OFF (Low voltage / No current)

1 represents = ON (High voltage / Current flowing)

Since electronic circuits can easily and reliably detect these two states, binary is the
most efficient language for computers.

3. EIT'&':lﬁ STl Bl WI%'Q\TJ (Units of Binary Data)

HEeR | FIZRT ST Bl AU & oY $& HIF® H1=aT (Standard Units) BT &

Bit (f9e): I8 Tt &l TR S sHE 81 1 e HTAF AT AN 0 IR AT 11 (Bit = Binary
Digit).
Nibble (fFad): 4 e & T g &1 1 A A &1 (1 nibble = 4 Bits).
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. Byte (913¢): 8 f9eT & g P! 1 TS Fed 5| LR H TH 3R (Character) BT LR
B & T 1 913 B T8 TMRU BN 81 (1 Byte = 8 Bits).

] HERY A9 d1feie] (Memory Measurement Table)
Eﬂﬂﬁ (Unit) WW%’? (Equivalent To) TSIET-Iﬁ'FI'F-I (Binary Value)

1 KB (Kilobyte) 1024 Bytes \(2M{10}\) Bytes
1 MB (Megabyte) 1024 KB \(2*{20}\) Bytes
1 GB (Gigabyte) 1024 MB \(27{30}\) Bytes
1 TB (Terabyte) 1024 GB \(27M{40}\) Bytes

4. Eol%d, sﬁlwl sﬁvéﬂ%qwgaﬁﬁ%éaaaﬁ%o (How Data

is Converted?)

O§ 310 HIARS TR HIs dc QaId g I HIs BIEl G &, Ol DR I 9HTS H g~ d

9&d ol &:

. Text (31&R): 3&R} &I FGa- &b fol€ ASCII TT Unicode T SUTNT BIAT § | I&TERUT & falG,
O 310 Hldls TR A’ T8T HRd §, Al LR 34 AT 65 THST ©, 3R 65 BT ARI
BIS 01000001 BIAT B

. Images (F): X ®Ic! BIE-BIC fogaf T 1 Biclt g fore U (Pixels) Had & &
et T Teh T BT il & (S RGB AM), 3R I TBT HI's bl I3 (0 3R 1) H
gd fear S g |

5. AISRI 3R SRAA H 3iaR (Difference: Decimal vs
Binary)

ICEIGII (Feature) SR Rew (Decimal System) aﬁqﬁ Rreen (Binary System)

R DIDE M (Humans) 39&T SUTRT &xd 8| HHCLR (Computers) THHT SUTNT Hd 3 |
YR (Base) TP ATUR 10 Bl o SIDT 3MYR 2 BT g

3@ (Digits) 3TH 10 3% B 8- 0,1,2,3,4,5,6,7,8,9 STH Hadd 2 3% BId 3- 0 3fiX 1

IETERTT \((25)_{10}\) \((11001)_2\)




o 13D 2 YA fadr \(\rightarrow \) HITHT = 6, AT
« 672 Y YT f&aT \(\rightarrow \) HITHd = 3, e
« 3P 2§ M & \(\rightarrow \) HITHd = 1, ”AVHd
o 172" Y &AM \(\rightarrow \) 4% = 0,
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6. SRS I F13%1 H daa] (Decimal to Binary
Conversion)

o TRe &Y AR 2 | YT (Divide) &3 3R S MBS (Remainder) 519, 39 A J
SR B AR ford |

ISTEIN: [BAT 13 Bl ITS31 § dcal:

nnon
—\—\o”

3 VB A Bl A H SR B 3R /g TR: 1101
3k, \(13)_{10} = (1101)_2\)

T Y 151 | SRITE | 919 §geA T Il (Binary to Decimal Conversion) I
ﬁ WIS-9eTd (Binary Addition/Subtraction) & HaH f IS0 & 1Y FHIAT
?

YES
EIE\TJHET-I'\PI ¥ SRy # sgeH (Binary to Decimal Conversion) 3R Eﬁqﬁ GﬁS"EE'IT:'
(Binary Addition/Subtraction) & 3T faH 3R IeTeRUl iU 7T &, il 31U iey !

R B

1. IR 9§ SRIAA H el (Binary to Decimal

Conversion)

o 3 e & UdS 3id Bl a8 (Right) § &8 (Left) 3R ST U 2 31 €T (\(240,
27, 242, 243, ..\)) & 0T R & 3R 3 H bl oig <al g

[ XMche AR YIg IW: 15 I 918 IR AN g IR Ialdt 8: ... 32, 16, 8, 4, 2,
1 (8% TeT furselt TRea &t AT Bt ©)|

JCIBRT: 110, B SRTAA H Fed
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B SIS =T 1101 DI G5 U 915 SR foRad § 3R 39d HW Wcdhe oR STad o

Yiicde AaR (2 B °T) 8 ((24{3}) 4 ((2*{2}V) 2 ((2*{1}V) 1 (\(2*{0}\))

g 3 1 1 0 1

89 (Calculation): ForT-fo1g s137RY) 86 & 19 1 B, 3P SHUR dTd Tche R P MY
T oIS o (3R 0 9T BT BIS T):

8 \times 1 =8)\)

4 \times 1 =4\)

2 \times 0 = 0\) (B1S )

1 \times 1 = 1))

O FANNG: \(8+ 4 +1=)) 13
3, \((1101)_2 = (13)_{10}\)

\(
Y
Y

\(

2. d13-11 BT IS (Binary Addition)

HEER | TR TSl 1 Sieq & 4 A 99 Bid 81 3= 9@ I I1g o o

1 Slieq & 199 (Rules for Addition)

.« 0+0=0
e 0+1=1
e 1+0=1
e 1+1=0 (30T 1 IRIA/Carry 3T ST B)
(FNF FIZTT T 1+1 =2 §lTT &8 32 F T3/ F10 753 &)

SQIeRUT: 1101 (13) G‘ﬁq 1011 (11)3%@%

text
111 <-- 8T (carry)
1101 (8 13)

+ 1011 (F&A 11)

11000 (IW: 24)
PIS B IXATT YT H B,

WU-I-Y JHS (318 | I8 31R):
1. UBATPIAH: \(1 + 1 = 0\), BRI T 1



A=S.C SANSTRAN

2. GERT®BIAH: \(0 + 1 = 1\), bR TRy arelr \(1\) SISTAT\(1 + 1 = 0\), GITRT BIRI 77 1

3. WRRTBIAH: \(1 + 0 = 1\), fOx TR a1ar \(1\) ST AT \(1 + 1 = 0\), TIRT ST 47 1

4. MYTHIAH: \(1 + 1 = 0\) 3R TRAG @ \(1)) FSTATNO + 1 = 1\), 3R 3ifaw gy 1 M
3T T

. TR 11000 3T, S ST & 24 ST B

3. 9137k} 1 °cld (Binary Subtraction)

ISR SRSl & g & o ot 4 gfardt | gid &1 519 g1 BIct O (0) H ¥ a8
AT (1) TeTd &, 4l U T HiaH ¥ YR (Borrow) Td g |

] gerq & fH (Rules for Subtraction)

-0=0
-0=1
-1=0
« 0-1=1 (99 dTd 3iF A 1 IUR/Borrow T & T13)
(575 FEYR @3 & T0 §7 T 8 10 (TI SIFHT F72), 32 HT1 Tgr a1 JIa &)

JGIET: 1100 (13) B 1011 (11) Bl TCTY

0
e 1
e 1

0

0 <-- IYR T & dc & RUf
1101 (& 13)
1011 (I8 11)

0010 (3W: 2)
IS BT IEIHTA YT F B3,

WU-SG-TY GHSH (375 I 918 3MR):

1. UgAT BIAH: \(1-12)) 0

2. GERTBIAH: \(0 - 1\) el 8 Hohdl | SHICTY AR HIaH & 1 Y IUR o1 3@ T8 0 Tgh
10 BTN -12\)1 _

3. dIORT BIad: e T U 1 SUR ¢ 1T T, SHITT Tg1 31§ 0 F@T1 3fck: \(0 - 0 =\) 0

4. MYTHIAH: \(1-1=\) 0

« URUMH 0010 3T, S SRMT H 2 gt B
319 ITRI ReH &1 - HIAY 3R Alcy dIR & | FT1 31T qg-1-1 I (Multiplication)
3R UTT (Division) YT TRaAT 9184 §, 1 HR e & fha 3 eifusd IR Aicy

=
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EIE\T'E'IET-I'Q TUIT (Binary Multiplication) 3R EET-I'\FT HIT (Binary Division) & 3
7w 3R IaTeR0T 3T 77U B 1 35 TR U] AR R RIeH BT IRT AP HIAIC 8l
SfTUIT:

(RCIESE| {[UIT (Binary Multiplication)

qTS-R1 T[0T fyedd T TR T[0T (Decimal Multiplication) &1 dRE & 8Id1 ¢ | 39 4
3T o €

-1 70N o {9199 (Rules for Multiplication)

- -0 O
X X X X
- 0O =0
nmumunn

- O OO

" e T @ ¥ o St o 2, 9 e ¥ Ry ) arerd) oS (Binary

5.
6.

Addition) & TH &1 ITTNT HAT s
JaIERUT: 1101 (13) DI 101 (5) I TOM HY

text
1101 (T=AT 13)
101 (TS 5)

TLE " 1 <-- (1101 x 1)
0000 x <= (1101 x 0)
110 e x 1)
1000001 <-—- SR IS & W (II: 65)
aﬁgmsﬁﬂmmwﬁ@raﬁ
SIS &1 T (IS A I8 3R):
. U8l BIdH: 1

1
2. QI DHIAH: 0+0 =0

3.

4. MYTHIAH: 1+ 0+ 0 AR SAA BT 1 = 10 (@MY 0, BRI T 1)

TRRT BIAH: 1+ 0+ 1 =10 (@ 0, BRI 7T 1)

Uit HiaH: 0 + 1 3R BIRIA &1 1 = 10 @ o, SIRIG T 1)
BT HIAH: 1 3R STRIA HT 1 = 10 @MT 10)
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URUIH 1000001 3T, S SRIAT H 65 81T 8 (\(13 \times 5 = 65\))|

2. 91E-RI YT (Binary Division)

TSR HIT Y BHR AT HRT 1 a8 &1 8idl & | S9H Had &l gl IR HRT ST Ibdl §: I
d0IR A1 TR

1 HRT & g9 (Rules for Division)

0+1=0
1+1=1

(&7 & 3% Hff Fgr B10 T YT 767 1397 o G, T8 TIRHIST 787 8)

le: U Hd 96 - St S=A181l & g™ o ol 3iueh! S1§-1 °eTd (Binary

Subtraction) & fFgH! &1 ITANT ST BRI
J&IBRUT: 11011 (27) B 101 (5) T HFT G
text
101 <-- HITHA (Quotient = 5)
YR 1 0 1 1
- 101 <—— (101 NN
011 <-—- 9eM W [T (110 - 101 = 011)
~ 000 <—-3 WY '1' JART, W 11 H 101 BT HAT T8 Sl (101 x
0)
111 <—- GERT 9eH W 11 317, Y W I 3ifqq 11 IarT
- 101 <—— (101 x.1)
010 <-—- QAYBY (Remainder = 2)
IS BT ST A J HY.
gfoms:

YNTHH (Quotient): 101 (SIHA H 5)
AYFHd (Remainder): 010 (@ﬁlﬂﬂﬁZ)
S \(5 \times 5 + 2 = 27\), BHRT 3R fSepd Tg! !
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