Linear and branching algorithms.
Selection

Learning objective

1.1.1.7 apply logic operations to Boolean variables;

1.1.1.8 use logical operations AND, OR, NOT in selection structure;
1.1.1.9 implement the branching algorlthm according to the ﬂowchart
1.4.3.2 solve applied problems of various subject areas.




Python supports the usual logical conditions from
mathematics:

= Equals:a ==
= Not Equals:al!l=Db

" Lessthan:a<b

Python

= Less than or equal to:a <=Db

COnditiOnS and = Greater than:a>Db
H: Statements = Greater than or equal to:a>=Db

These conditions can be used in several ways, most
commonly in "if statements" and loops.

An "if statement" is written by using the if keyword.

https://www.youtube.com/watch?v=G5VE4z78log&t=94s



https://www.youtube.com/watch?v=G5VE4z78log&t=94s

= Operators are used to perform operations on values
and variables. These are the special symbols that carry

_ out arithmetic and logical computations. The value the

operator operates on is known as Operand.

= In Python, Logical operators are used on conditional

statements (either True or False). They perform Logical

Loglcal AND, Logical OR and Logical NOT operations.
OPERATOR DESCRIPTION SYNTAX
and Logical AND: True if both the operands are true  xandy
or Logical OR: True if either of the operandsistrue xory

not Logical NOT: True if operand is false not x



1) (not (A orB)) and A

2) (A or B) and (not B)

3) (not A) or (not B)

4) (not A) and (not B)

5) ((not A) and B) or (A and (not B))
6) (A or B) and (not B) and (not A)




Example

If statement:

Indentation

a = 23
b = 200
Python relies on if b > a:
indentation (whitespace at print("b is greater than a")
the beginning of a line) to
define scope in the code.
Other programming
languages often use curly- Example
brackets for this purpose.
If statement, without indentation (will raise an error):
a = 33
b = 2@
if b > a:

print("b is greater than a") # you will get an error



The elif keyword is pythons way of saying "if the previous
conditions were not true, then try this condition".

Example

a = 33
b = 33
it b > a:

print("b is greater than a")
elif a ==

print(”a and b are egual™)



The else keyword catches anything which isn't caught
by the preceding conditions.

Example

a = 200
b = 33
if b > a:

print("b is greater than a")
elif a == b:

print("a and b are equal”)
else:

print(“a is greater than b")

The else keyword catches anything which isn't caught
by the preceding conditions.

Example

a = 208
b = 33
if b > a:
print{"b is greater than a")

else:

print{"b is not greater than a")



If you have only one statement to execute, you can put it
on the same line as the if statement.

if a » b: print("a is greater than b")

If you have only one statement to execute, one for if, and

Short Ha_-n_d If one for else, you can put it all on the same line:
Else

a=2
b = 332
print("4") if a » b else print("B")

You can also have multiple else statements on the same line:

a = 330
b = 332
print{"4") if a » b else print("=") if a == b else print("B")



The and keyword is a logical operator, and is used to
combine conditional statements:

_ a = 228

b = 33
Cc = 588
if a »band c > a:

A ] print{"Both conditions are True™)

OI The or keyword is a logical operator, and is used to
combine conditional statements:

a = 200
b = 33
c = 560

ifa »>bora>» c:

print{"At least one of the conditions is True")




You can have if statements inside if statements, this is
called nested if statements.

¥ = 41

Nested If e

print({”Above ten,™)
if x > 28:

print(“and also above 28!")

else:
print(”"but not above 28.")



if statements cannot be empty, but if you for some reason
have an if statement with no content, put in the pass statement
to avoid getting an error.

The pass

Statement a =33
b = 206
if b » a:

pass



Logical AND operator

Logical operator returns True if both the operands are True else it returns False.

# Python program to demonstrate

# logical and operator

X and a=10
Y b=10
c=-10

ifa>0and b >0:
print("The numbers are greater than 0")

ifa>0andb>0andc>0:
ol print("The numbers are greater than 0")
False Output True Output else:
3 print("Atleast one number is not greater than 0")

Output:

The numbers are greater than 0O
Atleast one number is not greater than O



Logical or operator

Logical or operator returns True if either of the operands is True.

~
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Output:

Either of the number is greater than 0
No number is greater than O

# Python program to demonstrate
# logical or operator

a=10
b=-10
c=0

iffa>0orb>0:

print("Either of the number is greater than 0")
else:

print("No number is greater than 0")

ifb>0o0rc>0:

print("Either of the number is greater than 0")
else:

print("No number is greater than 0")



Logical not operator

Logical not operator work with the single boolean value. If the boolean value is True it returns False
and vice-versa.

{ # Python program to demonstrate
—_— # logical not operator

Not x a=10
, ‘ if not a:
- 7\ —_ print("Boolean value of a is True")
ﬁ/\/x = Tme\/ e ‘
\-\/ if not (a%3 == 0 or a%5 == 0):
| print("10 is not divisible by either 3 or 5")
False Output True Output else:

NG print("10 is divisible by either 3 or 5")

Output:

10 is divisible by either 3 or 5



1) a% 10==0o0rb % 10 ==
2) a>0andnot (b <0)

3)x>0andy>0




If1. lano uenoe umcno. Ecin OHO ABAACTCH MONOKHTEIbHBIM, TO NPUOABHTH K
HeMmy |; B IPOTHBHOM Clly4yae He U3MEHATh ero. BeIBeCcTH nony4eHHoe YHCHO.

If2. Jlano uenoe uucno. Ecnu OHO sABAsSETCS MOJOKHUTEIBHBIM, TO NPHOAaBHTHL K
HeMy |; B IPOTHBHOM cily4ae BbIYECTb W3 Hero 2. BeiBecTH NnojyueHHOe YHCIIO.

If3. Jlano nenoe umcno. Eciin OHO ABISETCS MONOKHTENBHBIM, TO NMPUOABHTH K
HeMy 1; eciM OTpHHATENbHBIM, TO BBIYECTb M3 HEro 2; €CiIH HYJIEBbIM, TO
3aMeHHTb ero Ha 10. BeiBecT nonyyeHHoe YHCIO.

If4°. Jaus! Tpu uensix yucia. Halitn KOIHYECTBO MOJIOKHTEIBLHBIX YHCENT B HCXO/1-
HOM Halope.

If5. Jlaus! Tpu uensix uuciaa. HaliTH KOMHYECTBO MOJIOKHTEIBHBIX U KOJIHYECTBO
OTPHIATENBHBIX YHCEN B HCXOJHOM HaGope.

If6°. lans! aBa uucna. BeiecTu Oosbliee U3 HUX.

If7. lausl aBa uncna. BeiBecTH NOPAAKOBBII HOMEDP MEHbIIETO M3 HHX.

If8°. daus! aBa uncna. BeiBecTu BHauane Gonbliee, a 3aTeM MEHbIICE U3 HHX.

If9. Jlans! aBe nepemeHHbIe BenlecTBeHHOro THna: A, B. IlepepacnpenenuTs 3Have-
HHA JaHHBIX NMEPEMEHHBIX TaK, YTOObl B A 0Ka3aJloCh MEHbIIEE U3 3HAYCHHI,
a B B — Oonbuiee. BoiBecTH HOBbIC 3HAYEHHS NEpeMeHHbIX A U B.

If10. Jlaust aBe nepemenusie uenoro tuna: A u B. Eciiu UX 3HaYeHUS HE PaBHbI,
TO NPHCBOMTHL KAXKJIOH INEPEeMEHHOH CyMMY 3THX 3HAuy€HMil, a €C/lM paBHbI,
TO NMPHCBOMTH NEPEMEHHBIM HYJIEBbIC 3HA4Y€HHUs. BBIBECTH HOBBIE 3HAYCHHA
nepeMeHHsIX A u B.

If11. Jdansl aBe nepeMenHble nenoro Tuna: A u B. Ecinu uxX 3Ha4eHHs HE PaBHBI, TO
MPUCBOMTH KAXKI0H NepeMeHHOH Gonbliee U3 3THX 3HAYEHHH, a €CJIM PaBHBI,
TO NPUCBOUTH NEPEMEHHBIM HyJIeBble 3HAURHUS. BbIBECTH HOBbIE 3HAUCHHS
nepeMeHHsIX A 1 B.

If12°. Jlansl Tpu uncna. HaiiTh HauMeHbILee U3 HHX.

If13. Jdaner Tpu uncna. Haiitu cpeaHee W3 HUX (TO €CTh YHCIIO, PACMONIOKEHHOE
MEX/1y HAHMEHBIIUM U HaHOOJIBIINM).

If14. Jlans! Tpu umcna. BeiBecTH BHauane HaMMeHbIlee, a 3aTeM HauOojbliee W3
JIaHHBIX YHCEIL.

I If15. Jausr Tpu uncna. Haiitn cymmy ABYX HanGONBIINX M3 HHUX.




= Check the multiplicity of one number on
another. Enter two whole numbers not
equal to zero. Check whether the first is
the second. Display a message about it on
the screen, as well as the rest (if it is
there) and privately (in any case).




SREUEIESEL e HIUIIFIVUID WAIUNTUALLY I APV PUIVAVE Y WU JIUV IV JUAUIITIIV.

3anava

Beectu ¢ KJIaBUaTyphbl JiBa 4HCIIA. Onpenenm‘b, 4TO 60Hbll]€, CyMMa KBaJpaToB
WJIM KBaJipaT CYMMbI 3TUX YUCEIL. OTBeT BLIBECTH B BU/IE COOOIIECHUS.

Paccunrath HanbaBky k 3apruiarte 3a CTax, €clu cTax or 2 10 5 ner, HanbaBka
coctasisier 2%, ecnu crax ot 5 n0 10 ner - 5%. Beectn ¢ xiaBuaTypsl 3ap-
IUIATY M CTA, BBIBECTH HA/10aBKY H CYMMY K BBIILIaTe.

Beectu ¢ kiaBuarypsl koopAuHaThl To4ek A (x4)) U B (x,,y;). Onpenenurs,
kakass M3 Touek A4 wiam B naubonee yaaneHa or Havana koopausar (0(0,0))
OTBeT BBIBECTH B BUJIE COOOILIEHUS.

Beecti ¢ k1aBuaTypbl 3Ha4YEHHUs TPeX CTOPOH TPEYroJibHUKA ¢, b U ¢ U onpese-
JINT, SIBJISICTCS JIH OH NPSIMOYToJibHBIM. OTBET BHIBECTH B BUJIE COOOLIEHHS.

Beectn ¢ kiaBHaTyphl TPH 4HCIIA, TOJOXKHTEIbHbIE BO3BECTH B KBajpaT, a
OTpHULIATE/IbHBIE OCTABUThL 0€3 U3MEHEHUIA.

Beectu ¢ knaBuatypbl KOOpAUHATHI TOYKH A(x,y). Onpenenurts, B Kakoi 4er-
BEPTH JISKHT JaHHast Touka. OTBET BHIBECTH B BHJIEe COOOILICHHS.

Beectu ¢ knaBHaTypbl KOOPAMHATHI TOYKH A(X,y) W ONpPENENHTb JIEKHT JiH
JlaHHas TOYKa BHYTPU OKPYXKHOCTH paauyca R. LleHTpoMm OKpyKHOCTH ABASET-
cst Ha4as1o KoopAuHaT. OTBET BBIBECTH B BH/I€ COOOLLECHHSI.

BBectH ¢ KJIaBHaTypbl 3HAYEHHS CTOPOH JIBYX TPEYrONbHUKOB da;b,c; M
az bz ¢ Onpenenuts, MIOHIAAL KAKOro TpeyroibHuka — Haubonbwas. Orser
BBIBECTH B BUJIE COOOLICHHS.

Onpeaenuts MIOMIAAbL KBajapaTa (CO CTOPOHOIT @) M OKpy:KHOCTH (paauyca R).
Onpeznenuts, miomans kakoit u3 ¢uryp Oonsiie. 3HaueHus @ U R BBecTH C
K1aBHaTypbl. OTBET BHIBECTH B BUJE COODIICHMUS.

10

Beectu ¢ KJIaBHATYyphl TPH HUCJA, MOJIOKHTE/IbHLIC BO3BECTH B Ky6, a oTpuua-
TeJIbHbIE 3aMEeHUTH Ha ().

11

Jlano HatypanbHoe uucno. OnpeaenuTsb, ABISETCS I OHO YETHBIM, HIH OKaH-
yuBaercs uudpoii 3.

12

BBectn ¢ kiIaBHaTypel KOOpAMHATHI TOYKH A(X,y). Onpenenuts, N€KHT I
JlaHHas TOYKa B 11epBoii yerBepTH. OTBET BHIBECTH B BUJIE COODLICHHS.

13

Paccunrath CymMMy eKEMECSYHBIX BBIIIAT [POLEHTOB M0 JENO3UTY, €CIIH
JIOFOBOP COCTaBJICH Ha 1oiroja noj 6% roJoBeIX WK Ha roj noj 8% roJl0BbIX.
C kJ1aBHATYPBI BBECTH CYMMY BKJIaJla U CPOK JIOTOBOpa.

14

Beectu ¢ ki1aBuaryps! jaBa uncia. Onpeaenurs, 4To 60blIe, pa3HOCTh KBaapa-
TOB WJIM MOJYJb KBajpara pasHOCTH 3THX uucen. OTBET BbIBECTH B BHJE

COo00LIeHUS.

15

BBectH ¢ kiaBHaTypel KOOpAMHATBI TO4eK A(Xg yo) M B(x; y;). Onpenenurs,
Kakas M3 ToueKk A4 unu B HaumeHee yjaneHa oT Hawajia koopaunart (O(0,0)).

OTBET BEIBECTH B BUE COOOIIEHHS.




Solve the square equation. Find the roots of
the square equation and display them on
the screen if they exist. If there is no root,
then send a message about it. The specific
quadratic equation is determined by the
coefficients a, b, ¢, which are entered by the
user.



4.21. OnpeaenuTs, ABASCTCA JIM YHCIO0 a JeauTeneM yucaa b?
4.22. Jlano narypansHoe uncio. OnpeaeanTs:

a) ABAACTCH JIH OHO YETHLIM;

6) oxanuuBaercs 11 oHo uHdpoii 7.
4.23. Jlano asy3naunoe unceno. Onpeaenurs:

a) Kakas u3 ero undp Gonbiule: nepsas wiH BTOpas;

0) 0/IMHAKOBBI JIH ero undpsl.

4.24. Jlano asy3xauHoe yncao. OnpeaenuTs, PaBeH JIN KBAIPAT ITONO HHC/A YHETBEPEH-
HOIT cymMme KyOoB ero undp. Hanpumep, 1is uncina 48 oTBET NONOKHTENBHBI, U1
qncaa 52 — oTpHIaTeAbHBII.

4.25. Jlano agy3naqnoe uncno. Onpeaenurs:
a) ABMACTCA JIH CYMMa €ro HH(pp ABY3HAUHBIM HHCIIOM;
0) Gonbiue nu yucna a cymma ero uudp.
4.26. /lano asy3HauHoe 9nca0. OnpeaenuTs:
a) KparHa JiH TpeM cymma ero uudp;
6) xparHa Jin cymma ero uugp yHcay a.

4.27. /lano Tpex3HayHoe YHCca0. BhIACHHTD, ABASETCA 1M OHO naauuapomom ("nepesep-
ThiteM”), T. €. TAKHM YHCIOM, JECATHYHAA 3ANHCh KOTOPOro HHTacTCA OHHAKOBO
C/ICBA HANPABO M CIPABA HANEBO.

4.28. /lano Tpex3HauHoe uncno. OnpeaennTs, kakas u3 ero uudp Sonbie:
a) nepsas Wan NoCAeHANA;
0) nepsas Wan BTOpas;
B) BTOpas WIH NOCHE/AHAN.

4.29. Jlano Tpex3naunoe uncno. OnpeaennTsb, paBeH 1 KBaAPAT ITOr0 HHCIA CyMME KY-
008 ero unop.

4.30. /lano tpexznausoe uncno. Onpeaenurs:
a) ABIAETCA JIH CYMMa €ro UH(P ABY3HAYHBIM YHCIOM;
0) SBASETCA M NPOM3BEACHHE ero UH(P TPEXIHAYHBIM YHCIIOM;
8) OonblIE TH YHCIA @ NPON3BE/ACHNE €ro uHpp;
I') KpaTHa 1M NATH CyMMa ero uudp;
J1) KpaTHa Jin cymma ero undip umcny a.



