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Lecture Roadmap

Zrjuepa:
@ Arithmetic operators kat aplOunTikr cuunepLpopd
@ Order of operations (avotnpd)
Mixing types kat type casting
Boolean Aoyikr Kal ouykpl(oeLg
if wg éAeyxoC pPoNC
for kat range o€ Babog
@ Reverse iteration
@ Accumulation patterns
@ while wg state evolution
21t0x0G: Na unopeite va nmpoPAEneTe ekTEAeon XWPIG Run.
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Arithmetic Operators

print(7 + 3)
print(7 - 3)
print(7 * 3)
print(7 / 3)
print(7 // 3)
print(7 % 3)
print(2 ** 5)

Epwtnon: Tu dlapopd €xel / kat //;
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Negative Floor Division

print(-7 // 3)
print(-7 % 3)

ZnuavTikd: Floor division = round down mpog -«
Ox\ truncate.
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// and % as Engineering Tools - Xprjon o€ xpdvo

seconds = 3671

hours = seconds // 3600
rem = seconds % 3600

minutes = rem // 60
sec = rem % 60

print(hours, minutes, sec)

Trace:

3671 = 1 wpa, 1 Aentl, 11 SevTePOAETTA

/] = aKEPALO PEPOG
% — vndAouno (remainder)
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Order of Operations

Python follows:

0 = wx =5/ /] = +-

MNopddetypa:
24+3x4=14

(243) %4 =20
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Right Associativity

print(2 ** 3 ** 2)

Elvat:

Oxu
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Numeric Types

@ int » akpPric akEpaLog
o float » apOunTIKA MPooéyyLon
H petaBAnTr 6ev €xel TOmo. H Tt €xeL tomo.
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Mixing Types

print(10 + 2.5)
print(10 / 2)
print(10 // 2.0)

Kavovag: Av unapyel float = anotéAeopa float
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Type Conversion

x = 3.7

print(int(x))
print(round(x))
print(float(5))

int » truncate
round - nearest
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Float Trap (Precision) - Mayi{da float

Inuelo-kAeldl: ta float eival mpoaéyyion (binary
representation).

Apa pLa "@ovouevikd (on” mpdEn unopel va pnv ivat
akpLBwWG (on.

ZAMEPA: AMAWG TO MAPATNPEOVUE. ApyOdTEPQ Bt KAVOLE
tolerance (]a-b|<e).
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Comparison Operators

Emuotpégouv: True N False
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Boolean Evaluation

print(5 > 3)
print(5 == 3)
print(3 <= 3)
print(4 !'= 4)
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Logical Operators

and or not

MNopddelypa:

(x> 0) A (x<10)
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Logical Trace

X =17

print(x > 5 and x < 10)
print(x <5 or x == 7)
print(not(x == 7))

Trace mentally.
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if Statement

if condition:
block
else:
block

Madvo éva branch skteAsiTat
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Parity Example

X =12

if x % 2 == 0:
print("Even")

else:
print("0dd")

MpoBAEyTE.
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Multiple Branches

grade = 85
if grade >= 90:
print("A")
elif grade >= 80:
print("B")
else:
print("C")
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Transition to Loops

EnavdAnyn = enavaAauBavépevn aAdayn state.
©¢éAovpue: Na ekteAoVue block MOAAEC QOpPEG.

Hellenic Mediterranean University Python Programming Lecture 2



for Loop Structure

for i in range(...):
block

range - nopdyel akoAovdia.
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range(stop)

range(10)
Moapdyet:
0,1,2,3,4,5,6,7,8,9
10 otouyelia.
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Why 0 to N-17?

Av €AW N emavoAfyeLG:

range(N)

Mapdyel N aplBuoig.

Mnxavik cuvénela: ApiBunon amnd 0.
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range(N) - Tt mapdyeL MPAYUATIKA;

N=>5

for i in range(N):
print(i)

Trace:

Iteration | i
1 0
2 1
3 2
4 3
5 4

Nopdyel akpBWS N aptbpong.
ZeKd amd 0 kot otauatd mpwv to N.
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Counting 10 Objects

for i in range(10):
print(i)

10 avtikeipeva » 0 €wg 9
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0-N-1 vs 1-N - Mowa n dlapopd;

N=>5

print("range(N):")
for i in range(N):
print(i)

print("range(1l, N+1):")
for i in range(1l, N+1):
print(i)

MNapatripnon:
range(N) - 0,1,2,3,4 (N otowxeia)
range(1,N+1) » 1,2,3,4,5 (N otouxela)

To éva petpdel B€oelg (indexing).
To GAAO peTPAEL UOLKOUC aPLOUODG.
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range(start, stop)

range(l, 11)

Moapdyet:

1£éwc 10

stop 6ev neptAapBdaveTal.
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N =10

for i in range(l, N+1):
print(i)
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Off-by-One Error

range(10) - 0..9 range(1,10) » 1..9 range(1,11) - 1..10
Navta pwtdue: NeptAapBdveTtal To stop;
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range with Step

range(start, stop, step)
MNoapdderypa:
range(0,20,5)
0,5,10,15
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Reverse lteration

for i in range(10, 0, -1):
print(i)

10,9,8,...,.1
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Reverse range - TL mapa&yeL MPAYHATIKY;

for i in range(5, 0, -1):

print(i)
Trace:
Iteration | i
1 5
2 4
3 3
4 2
5 1
Kavoévag:

OTav step < 0, mpémnel start > stop.
To stop (0) 6ev meptAapuBaveTad.
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Reverse Off-by-One - Zuxvd Adboc¢

print("range(5, 0, -1):")
for i in range(5, 0, -1):
print(i)

print("range(5, -1, -1):")
for i in range(5, -1, -1):
print(i)

MNoapatripnon:
range(5, 0, -1) » 5,4,3,2,1
range(5, -1, -1) » 5,4,3,2,1,0

To stop 6ev neptAapBdaveTal.
Apa ywa va ¢gtdow oto 0, Balw stop = -1.
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Reverse Rule

Av step < O:
start > stop
range(10,0,-1)
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Summation Pattern

total = 0

for i in range(1,6):
total = total + i

print(total)

Pattern: accumulation
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Summation: 0-»N-1 vs 1-N

N=5

suml = 0
for i in range(N):
suml = suml + i

sum2 = 0
for i in range(1l, N+1):
sum2 = sum2 + 1i

print(suml, sum2)

YTMOAOYLOTLKA:
range(N) - 0+1+2+3+4 =10
range(1,N+1) » 1+2+3+4+5 =15

MpoooxA: To padnuatikd SN i N
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Reverse Summation

total = 0

for i in range(5,0,-1):
total = total + i

print(total)

To anotéAeopa elval (dlo. H pon dlagépel.
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General Summation

Kwolkag:
range(l, N+1)
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while Loop

while condition:
block

EnavdAnyn Baolopévn os condition.
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Exponential Growth

X =1

while x < 100:
X =X * 2

print(x)
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Infinite Loop Example

X =5

while x > 0:
print(x)

Agv aAAGCeL state. Agv TEAELWVEL.
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for vs while

for: MNvwotd MANBOG eMaVAARYEWY
while: AyvwaoTo nmAABo¢ BaoiCetal oe condition

Hellenic Mediterranean University Python Programming Lecture 2



Engineering Example

YnoAoylopog factorial:

N'=1-2-3---N

Nw¢ Ba to ypdoate;
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Factorial with for

for i in range(1l, N+1):
fact = fact * i

print(fact)
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Factorial: Forward vs Reverse

N=5
# Forward
factl = 1

for i in range(1l, N+1):
factl = factl * 1

# Reverse

fact2 =1

for i in range(N, 0, -1):
fact2 = fact2 * i

print(factl, fact2)

MNapatripnon:
To amnotéAeapa elval (dlo (120).

AAAG n oelpd state evolution dlagépel.
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@ Order matters

@ Types matter

@ range excludes stop

@ 0-N-1 @uolk apibunon
@ Loops change state
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