While loop



Learning objectives

11.1.2.1 write code using a While loop

11.1.2.2 implement a loop algorithm according to a flowchart
11.1.2.3 trace program code

11.4.3.2 solve applied problems from various subject areas

Assessment criteria:
e correctly uses while loop
e correctly uses the loop conditions



The while Loop

With the while loop we can execute a set of statements as long as a condition is true.

Example
Printi as long as i is less than 6:

i =1

while 1 < 6:
print(i)
1 +=1

Note: remember to increment i, or else the loop will continue forever.



Example
For a given integer N, print out all the squares of natural numbers that do not
exceed N, in ascending order.

line n i condition output
1) n=int(input()) #n=20
2) i=1
3) while i*i<n: i
4) print(i*i)

5) i+=1



The break Statement

With the break statement we can stop the loop even if the while condition is true:

Example

Exit the loop when i is 3:

i=1

while i < 6:
print(i)
if 1 == 3:

break

i +=1



The continue Statement

With the continue statement we can stop the current iteration, and continue with the next:

Example

Continue to the next iteration if i is 3:

i=290
while i < 6:
i+=1
if i ==
continue
print(i)



The else Statement

With the else statement we can run a block of code once when the condition no longer is true:

Example

Print a message once the condition is false:

i=1
while i < 6:
print(i)
i+=1
else:
print("i is no longer less than 6")



Activity

Write code for flowchart shown in picture

Descriptors:

uses while loop

uses conditional statement
uses print operator

writes code without error

b

i=100

P

i=i+1

i<1000

FALSE




Task 1. Morning jog

As a future athlete you just started your practice for an upcoming event. Given that
on the first day you run x miles, and by the event you must be able to run y miles.
Calculate the number of days required for you to finally reach the required

distance for the event, if you increases your distance each day by 10% from the
previous day.

Print one integer representing the number of days to reach the required distance.
Descriptors:

e solve task by using while loop

e cover given tests



Task 1. Tests

Run test #1

Run test #2

Run test #3

Run test #4

Run test #5

Input

10
20

10
30

18
108

1@
10

108
181

13

26

Correct answer



Task 2. The number of elements that are greater than the previous one

A sequence consists of integer numbers and ends with the number 0. Determine
how many elements of this sequence are greater than their neighbours above.

Descriptors:

e solve task by using while loop
e cover given tests



Task 2. Tests

Input Correct answer

Run tesl #1 1 2

Run test #2 1 3

Run test #3

113
S
L&

Run lest #4 5 0



Task 3. The second maximum

The sequence consists of distinct positive integer numbers and ends with the
number 0. Determine the value of the second largest element in this sequence. It
IS guaranteed that the sequence has at least two elements.

Descriptors:
e solve task by using while loop
e cover given tests



Task 3. Tests

Input Correct answer
Run tes! #1 1 7
a
Run test #2 ; 1
Run test #3 ,‘ 1
Run test #4 i
Run test #5 ,



Task 4. The index of a Fibonacci number

The Fibonacci sequence is defined as follows:

d’o =0, (f)l = 1, q’)n — d’n—l & ¢n‘—2-

Given an integer a, determine its index among the Fibonacci numbers, that is, print the number n such that ¢,, = a. Ifais nota
Fibonacci number, print -1.

Descriptors:
e solve task by using while loop
e cover given tests



Task 4. Test’s

Run test #1

Run test #2

Run test #3

Run test #4

Run test #5

Run test #6

18

13

55

56

57

Input

18

Correct answer



Advanced level task
B. MNuuua

OrpaHnyeHre spemeHn 1 cekyHaa

OrpaHu-eHne namsri 64Mb

Bsog CTaKaapTHLE BBOA WK Input.txt
Buieon CTaHOAPTHLIM BLIBOZ WM output.txt

Muyua — nidymoe NakosMcTeo Back, OH NOCTOAHHO NOKYNAET W C YR0BONBCTBMEM ynoTpebnaeT
paaniqHbIe CopTa aToro BenuKkanenHoro Gnioga. Oaxaxasl, B ONepenHoN pas, paspesas Kpyriyio
NUYLY Ha HECXONBXO “acTen, Bacs 3aayMancs: Ha KaKoe MakCUManbHOE KONWYECTBO YACTE! MOKHO

pa3spesats nuuuy 3a N npameix paspeaos?
MNomoruTe Bace pewnTs 3Ty 334aqy. ONPEAENHE MAKCHMANEHOE YMCNO He 06R3IaTENbHO PaBHLIX
KYCXOB, KOTOPbIE MOXET NofyuuTs Bacs, paspesas nuuLy Takum obpasom.

BxoaHLIe AAHHLIG: COREPHHUT HATYPANLHOE YUCNO N — YHCNO NPAMBIX Pa3pe3ns ML (N s 1000).
BuixoaHbie faHHbIe: BLIBEANTE OTBET Ha 3afavy.
Mpumepbt:

Ne  Bxomuwiesanunie  Brixosmne jannne

1 2 R
2 3 7



Advanced level task

C. Bknag

OrpaHunyeHvie BpeMeHu 1 cekyHaa

OrpaHunyeHne namsaTu 64Mb
Beon CTaHOapTHbIVi BBOZ, Uu input.txt
BbiBog CTaH[apTHbIA BbiBOA UK output.txt

[OaHo uenoe 4ucno N. Ncnonb3ysa onepauuio AefneHne Haueno 1 B3gTe octaTtka oT AeNneHus, HanTu
4yucno, Nony4eHHoe Npu nNpoYTeHue Yncna N cnpaea Haneeo.

BxoaHble gaHHble: Lienoe yncno N(1<=N<=100000)

BbixoaHble AaHHbIe:BbiBeanTe OTBET K 3aaye.

Mpumepsbi:
Ne Bxombieganubie  BbIXo/Hbie janHbIC
1. 125 521
2 32 23
3 156975 579651



Advanced level task

D. HOL

OrpaHuyeHue BpeMeHn 1 cekyHaa

OrpaHuyeHue namaTu 64Mb
Beon CTaHAapTHbIV BBOA Unu input.txt
Bbisop CTaHOapTHbIN BbIBOA 1N output.txt

[aHbl Lenble nonoxuTenbHble Yyucna A u B. Hantu ux Hanbonswmin obwmin genutens(HOL),
vicnonb3ysa anroput™ Eeknuaa. HOO(A,B)=HOL(A,A mod B), ecnu B He pasHo 0; HOL(A,0)=A, rae
"mod" 0603HaYaeT onepauuio B3ATUE ocTaTKa OT AeNeHus.

BxoaHble aaHHbIe:Lienbie nonoxurenbHble Yucna A u B.

BbixoaHble aaHHble: Boiseante HOLO A u B.

Mpumepbi:
Ne BX(),'I,H blC/JTaHHbLIC Ble(),-'l,ll bIC TaHHLIC
1 12 1
2 32 1
S 1578 15



Advanced level task

F. Kopugop

OrpaHuyieHne BpemMeHu 1 cekyHaa

OrpaHuyeHne namsaTu 64Mb
Beoa CcTaHOapTHbIM BBOA MK input.txt
BbiBog CTaHAapTHbIN BbiBOA MUNK output.txt

Ha ataxe 2*N (N<100) ognMHaKoBbIX KOMHAT, pacnonoXeHHbIX BAOMNb Kopuaopa ofgHa HanpoTuB
Apyrow. Ecnu natu no Kopuaopy ot BXoAa, TO € NEBOW CTOPOHbI HOMEpPa KOMHAT BO3pacTaroT oT 1 4o
N, a ¢ npaBoWi- yobiBatoT oT 2*N go N+1. Onpefenute HOMEpP KOMHaTbI, pacrnonoXeHHON HanpoTuB
KOMHaTbl ¢ HomepoMm K.

TexHu4eckue TpeboBaHma: Hicna N 1 K 3agatotca ¢ Knasuatypbl. Pe3ynbtaT BbIBOAUTCA Ha 3KPaH.

Mpumep: N=6 K=3 Pesynbrar: 10



Advanced level task
H. HOK

QOrpasnverme BpemMeHn 1 cexywaa

OrpanHnyeHme naMsaT 654Mb

Beoa CT2HAAPTHLIR BBOA MMM INput.ixt
Braon CTaHAAPTHbIA BL:BO MNv OUtpUL.txt

TpelyeTcR HanncaTb NPOFPaMMy, ONPEIENAILLYK HAaMEHbLIEE obLee xpaTHoe (HOK) wucenan b

Mpvsep:
Ne Buron Brmoa
1 3617 612
2 3965 195

®dopmar BBoga

B egqnHCTBEHHOR CTPOKE 33MNKCaktl ABa HaTypansHeX “wcna A n B wepea npoben, ne
NPEBLILANOLMX 46340

dopmart BbiBOga

B eMHCTEEHHYIO CTPOKY Hy#HO BHESCTH OHO Lenoe YHeno — HOK wcen A v B.



