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Everything is bits

A bit {7 is a single 0 or 1. Binary — il (base 2) uses place values that are powers of
two 2 HIE.

128 64 32 16 8 4 2 1
ol ][ o2 )lx e ][1] -

32+ 8+ 4+ 1=45. Read binary — decimal by adding the place values where a bit is 1.

place value 128 64 32 16 8 4 2 1

bits 1 0 0 1 0 1 1 0

150 =128 +16 +4+2 = 10010110
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Fixed bits, overflow & sampling

Convert & overflow

10115: place values 8,4,2,1; bits at 8,2,1 give 8 +2+ 1 = 11.

With n bits you can make 2" values, 0 to 27 — 1. Exceeding it is an overflow
error i H4EIZ (4 bits max 15; 15 + 1 overflows).

Analog %1l signals become digital £ by sampling 34 — many quick mea-
surements. Eight bits group into one byte ==3.

Compression
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Data compression

Compression [£47 stores the same data in fewer bits — less space, faster transmission.

Lossless o Lossy Fif
every bit restored ex- discards unnoticed data;
actly (text, code) much smaller (photos, music)

Lossy trades size /v against quality 5iE. Many methods remove redun-
dancy 715 — e.g. “100 white pixels” — “white, 100 times".
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Extracting information from data

Programs turn raw data sets #{#Z£ into information {5, finding patterns %=\, and

trends #&%1.

Filtering it Cleaning %

keep the rows you want fix duplicates, blanks, errors

Beware: a correlation {3 never proves causation [£ 5, and bias {FZ in how
data was collected can mislead. Metadata t-#{#F & visualization F[#}{}, help.
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Using programs with data

A program processes {h 2 data: records in, new information out.

Iterate to summarise

A loop uses iteration £/ to visit each element j£Z: summing 70,85, 90, 60, 95
gives 400; <5 = 80 (the average).

A filter 177522 keeps a subset %= that meets a condition; programs also combine &7
sources, transform 44 values, and clean ;5% first — dirty data gives a wrong answer.
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Worked example — choosing a compression

Which compression for a source-code file?

For a holiday photo?

The trade is size against
fidelity. Lossy loss is per-
manent — you can never get
the discarded data back.

Code — lossless. Every bit matters — a single
changed character breaks the program. Restor-
ing the exact original is non-negotiable. Photo
— lossy. A small quality loss is invisible, and
the file gets much smaller.
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Key points

Binary place values are pow- Lossless keeps every bit;
ers of two; watch overflow lossy trades quality for size
Correlation is not cau- Programs iterate, fil-
sation; clean data first ter & transform data
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Check yourself

0 Convert 10115 to decimal.

e How many values can n bits represent?

e Lossless or lossy for a program file — and
why?

o Does a correlation in the data prove cau-
sation?

Answers 1. 11 2. 2" (from 0 to 2" — 1) 3. lossless — every bit must be restored
exactly 4. no




