
DATA 8
Fall 2020

Tutoring Section 3
Expressions, Data Types and Sequences

 



Introduction
! I’m Kevin Miao. Nice to meet you!

● Senior in Computer Science
● Email: kevinmiao@berkeley.edu
● OH: Thursday from 1-3 PM
● Two truths and a lie:

● I changed my major 6 times
● I speak Dutch
● My dogs are named after food 

● Now it’s your turn!
○ Major, Year, Where you are from, Two truths and a lie!



Logistics
● Weekly one-hour tutoring sections starting at Berkeley 

Time
● Section will consist of mini-lectures, time to work on the

tutoring worksheets and exam prep.
● You can’t make it? No sweat! Shoot me an email.
● Solutions and slides will be posted on my website: 

www.kevin-miao.com. Solutions will also be available 
on Piazza

● Questions?



Today
● Expressions and Datatypes

● Quick Review
● Question 1.1 and 1.2
● Question 1.3 and 1.4

● Sequences
○ Quick Review
○ Question 2.1 and 2.2
○ Question 2.3, 2.4 and 2.5

● Old exam question



Expressions and Data Types
Function Calls

A function does something to the arguments that are 
being passed in and binds it to a value.

min(4,5,6) evaluates to 4
mean(4,5,6) evaluates to 5

Later in the class, we will go more into depth with 
regards to functions.



Expressions and Data Types
Assignment Status

Python is an imperative language. This means that you 
can simply view python as a series of assignments.

Assignment: Binding a value to a variable name.

our_favorite = 1
our_maximum = max(1,3)



Expressions and Data Types
Arithmetic

o +, -, *, / 
o % is remainder

o 9%2 evaluates to 1
o ** for exponentiation
o >, <, ==, !=, >=, <= for comparing

o 9 >= 3 is equal to “Is 9 larger than or equal to 3?”
o Can only answer with True or False

000
o



Expressions and Data Types
Data Conversion

- str(…)
- int(…)
-float(…)

You will mainly use the latter two to convert between float 
and ints.

Remember: int(9.9) rounds 9.9 down to 9.



Worksheet

Link: https://tinyurl.com/d8tutweek3



Q1.1 – 1.2

WAAG ¾� ETLNAOOEKJO� DaPa TULAO� SAMQAJ?AO 
DaPa Ã TQPKNEJC 

 

¼  ETLNAOOEKJO aJ@ DaPa TULAO 
KAU CKJ?ALPO 
FQJcPiKJ callO 

DKJA bU SNEPEJC PDA JaIA KB PDA BQJ?PEKJ aJ@ LaOOEJC EJ aNCQIAJPO EJ PDA 
LaNAJPDAOEO� FQJ?PEKJO ?aJ DaRA aJU JQIbAN KB aNCQIAJPO� 
ETaILle� PLQ(4,5,6) 

AOOigJIeJP SPaPeIeJPO 
AOOECJO PDA RaNEabHA KJ PDA HABP DaJ@ OE@A KB PDA AMQaH OE@A PK PDA RaHQA KB PDA 
ATLNAOOEKJ KJ PDA NECDP DaJ@ OE@A 
ETaILle � YDU   PD[(1,3)  BENOP ARaHQaPAO PDA NECDP DaJ@ OE@A PK ¾� PDAJ aOOECJO EP 
PK PDA RaNEabHA varөө

ANiPhIePic OLeNaPiKJO 
● Ͼ� -� *� aJ@ / 
● ϩ BKN NAIaEJ@AN 
● ** BKN ATLKJAJPEaPEKJ 
● І� Ѕ� ЃЃ� !Ѓ� ІЃ � ЅЃ BKN ?KILaNEOKJ 

DaPa TULe CKJReNOiKJ FQJcPiKJO 
● VWU(...) 
● LQW(...) 
● IORDW(...) 

 

PNa?PE?A PNKbHAIO 
¼�¼ ERaHQaPA PDA BKHHKSEJC ?K@A OJELLAPO� WDaP SKQH@ PUPDKJ KQPLQP� 

a� VWU(�) + VWU(24) c�  PLQ(10%2, 10%3, 10%1) 
 
 

b� DEV(1-(4**2)) d.LQW(µ4¶)*6 
 
 

¼�½ JaUHAJ BNKSJ ?DaHHAJCAO UKQ PK a IK@EBEA@ TDNAA�PKEJP CKJPAOP� JaUHAJ ODKKPO ¼» 
ODKPO aJ@ DEO O?KNA EO AMQaH PK PDA JQIbAN KB baOGAPO DA IaGAO� AOOQIA JaUHAJ 
IaGAO a JQIbAN KB ODKPO OPKNA@ EJ PDA RaNEabHA MD\OHQBPDNHV � OJ PDA KPDAN DaJ@� 
UKQ CAP ¾ PNEAO PK ODKKP ¼» ODKPO Aa?D� aJ@ UKQN O?KNA ?KIAO BNKI SDE?DARAN KB PDA ¾ 
PNEAO DaO PDA IKOP ODKPO Ia@A� WDKARAN DaO PDA DECDAOP O?KNA SEJO�  

AOOQIA PDA NAOQHPO KB UKQN aPPAILPO aNA OPKNAd EJ WU\1 � WU\2 � aJd WU\3 � AOOQIA 
PDANA aNA JK PEAO� WNEPA a HEJA KB cKdA SDEcD NAPQNJO SDAPDAN UKQ SKJ PDA CaIA� 
 HiJP� PhiO OhKQld be True  KN  False ¡ 
 
 
 

1.¾ AOOQIA PDA RaNEabHA JaIA HLJKW  DaO bAAJ aOOECJAd PK PDA OPNEJC µ8¶  �  UOEJC KJHU 
PDEO OPNEJC� PDA OPNEJC IAPDKdO� aNEPDIAPEc� aJd aJU PULA cKJRANOEKJ BQJcPEKJO  inW, 
VWU, eWc �¡� LNEJP PDA OMQaNA KB ÃÃ� YKQ IaU SaJP PK QOA RaNEabHA aOOECJIAJPO OK 
UKQ dKJ�P DaRA PK NAQOA cKdA�  

 
 
 
1.¿ WNEPA a HEJA KB cKdA PDaP ARaHQaPAO SDAPDAN ¼¼¼¦¿¾ EO ARAJ�  HEJP� PDEO ODKQHd bA 

TNQA KN FaHOA� CKJOEdAN QOEJC Î¡ 
 

 

½  ANNaUO 
KAU CKJcALPO 
Array 

DaPa PULA SDEcD caJ DKHd OAMQAJcAO KB daPa� aO HKJC aO PDAU aHH DaRA PDA OaIA PULA� 
UOABQH BKN aNEPDIAPEc KLANaPEKJO� aO EP aHHKSO BKN IaPDAIaPEcaH ATLNAOOEKJO PK bA 
aLLHEAd PK aHH AHAIAJPO PK aJ aNNaU aP KJA PEIA� 
UOABQH aNNaU IAPDKdO�BQJcPEKJO EJcHQdA� 

● make_aUUa\(...)  
● OHQ(DUUD\) 
● nS.aUange(VWaUW, end, VWeS)  
● aUU.iWem([) 
● nS.cRV, nS.lRg, nS.Vin, nS.VTUW, HWF. 

 

PNacPEcA PNKbHAIO 
2.1 UOEJC dEBBANAJP aLLNKacDAO� SNEPA PSK OALaNaPA HEJAO KB cKdA PDaP ARaHQaPA PK PDA 
BENOP ¼» IQHPELHAO KB ¾  OPaNPEJC aP ¾¡�ө

 
 
 

2.2 AOOQIA VKRSSLQJ  EO aJ aNNaU KB dKHHaN aIKQJPO OLAJP EJ a OPKNA  bABKNA PaT¡ bU À 
dEBBANAJP cQOPKIANO� WNEPA a HEJA KB cKdA PK aJOSAN PDA BKHHKSEJC MQAOPEKJO�  

WAAG ¾� ETLNAOOEKJO� DaPa TULAO� SAMQAJ?AO 
DaPa Ã TQPKNEJC 

 

¼  ETLNAOOEKJO aJ@ DaPa TULAO 
KAU CKJ?ALPO 
FQJcPiKJ callO 

DKJA bU SNEPEJC PDA JaIA KB PDA BQJ?PEKJ aJ@ LaOOEJC EJ aNCQIAJPO EJ PDA 
LaNAJPDAOEO� FQJ?PEKJO ?aJ DaRA aJU JQIbAN KB aNCQIAJPO� 
ETaILle� PLQ(4,5,6) 

AOOigJIeJP SPaPeIeJPO 
AOOECJO PDA RaNEabHA KJ PDA HABP DaJ@ OE@A KB PDA AMQaH OE@A PK PDA RaHQA KB PDA 
ATLNAOOEKJ KJ PDA NECDP DaJ@ OE@A 
ETaILle � YDU   PD[(1,3)  BENOP ARaHQaPAO PDA NECDP DaJ@ OE@A PK ¾� PDAJ aOOECJO EP 
PK PDA RaNEabHA varөө

ANiPhIePic OLeNaPiKJO 
● Ͼ� -� *� aJ@ / 
● ϩ BKN NAIaEJ@AN 
● ** BKN ATLKJAJPEaPEKJ 
● І� Ѕ� ЃЃ� !Ѓ� ІЃ � ЅЃ BKN ?KILaNEOKJ 

DaPa TULe CKJReNOiKJ FQJcPiKJO 
● VWU(...) 
● LQW(...) 
● IORDW(...) 

 

PNa?PE?A PNKbHAIO 
¼�¼ ERaHQaPA PDA BKHHKSEJC ?K@A OJELLAPO� WDaP SKQH@ PUPDKJ KQPLQP� 

a� VWU(�) + VWU(24) c�  PLQ(10%2, 10%3, 10%1) 
 
 

b� DEV(1-(4**2)) d.LQW(µ4¶)*6 
 
 

¼�½ JaUHAJ BNKSJ ?DaHHAJCAO UKQ PK a IK@EBEA@ TDNAA�PKEJP CKJPAOP� JaUHAJ ODKKPO ¼» 
ODKPO aJ@ DEO O?KNA EO AMQaH PK PDA JQIbAN KB baOGAPO DA IaGAO� AOOQIA JaUHAJ 
IaGAO a JQIbAN KB ODKPO OPKNA@ EJ PDA RaNEabHA MD\OHQBPDNHV � OJ PDA KPDAN DaJ@� 
UKQ CAP ¾ PNEAO PK ODKKP ¼» ODKPO Aa?D� aJ@ UKQN O?KNA ?KIAO BNKI SDE?DARAN KB PDA ¾ 
PNEAO DaO PDA IKOP ODKPO Ia@A� WDKARAN DaO PDA DECDAOP O?KNA SEJO�  

p 24 824 0

15 24

if Tayler makes a maxctryi.tryz.try33GEEII



Q1.3 – 1.4
AOOQIA PDA NAOQHPO KB UKQN aPPAILPO aNA OPKNAd EJ WU\1 � WU\2 � aJd WU\3 � AOOQIA 
PDANA aNA JK PEAO� WNEPA a HEJA KB cKdA SDEcD NAPQNJO SDAPDAN UKQ SKJ PDA CaIA� 
 HiJP� PhiO OhKQld be True  KN  False ¡ 
 
 
 

1.¾ AOOQIA PDA RaNEabHA JaIA HLJKW  DaO bAAJ aOOECJAd PK PDA OPNEJC µ8¶  �  UOEJC KJHU 
PDEO OPNEJC� PDA OPNEJC IAPDKdO� aNEPDIAPEc� aJd aJU PULA cKJRANOEKJ BQJcPEKJO  inW, 
VWU, eWc �¡� LNEJP PDA OMQaNA KB ÃÃ� YKQ IaU SaJP PK QOA RaNEabHA aOOECJIAJPO OK 
UKQ dKJ�P DaRA PK NAQOA cKdA�  

 
 
 
1.¿ WNEPA a HEJA KB cKdA PDaP ARaHQaPAO SDAPDAN ¼¼¼¦¿¾ EO ARAJ�  HEJP� PDEO ODKQHd bA 

TNQA KN FaHOA� CKJOEdAN QOEJC Î¡ 
 

 

½  ANNaUO 
KAU CKJcALPO 
Array 

DaPa PULA SDEcD caJ DKHd OAMQAJcAO KB daPa� aO HKJC aO PDAU aHH DaRA PDA OaIA PULA� 
UOABQH BKN aNEPDIAPEc KLANaPEKJO� aO EP aHHKSO BKN IaPDAIaPEcaH ATLNAOOEKJO PK bA 
aLLHEAd PK aHH AHAIAJPO PK aJ aNNaU aP KJA PEIA� 
UOABQH aNNaU IAPDKdO�BQJcPEKJO EJcHQdA� 

● make_aUUa\(...)  
● OHQ(DUUD\) 
● nS.aUange(VWaUW, end, VWeS)  
● aUU.iWem([) 
● nS.cRV, nS.lRg, nS.Vin, nS.VTUW, HWF. 

 

PNacPEcA PNKbHAIO 
2.1 UOEJC dEBBANAJP aLLNKacDAO� SNEPA PSK OALaNaPA HEJAO KB cKdA PDaP ARaHQaPA PK PDA 
BENOP ¼» IQHPELHAO KB ¾  OPaNPEJC aP ¾¡�ө

 
 
 

2.2 AOOQIA VKRSSLQJ  EO aJ aNNaU KB dKHHaN aIKQJPO OLAJP EJ a OPKNA  bABKNA PaT¡ bU À 
dEBBANAJP cQOPKIANO� WNEPA a HEJA KB cKdA PK aJOSAN PDA BKHHKSEJC MQAOPEKJO�  

O

O
eight d

print C int Ceight 1 eight 2

43 2 0
comparing

assigning



Arrays
● Arrays

○ Data Type that can hold sequences of data given that they
are the same type

● Functions
○ make_array(…)
○ len(array)
○ np.arrange(start, stop, end) 

■ [start, end)
○ arr.item(x) 

■ (Indexing starts at 0)
○ np.cos, np.log, np.sin, np.sqrt, +, - , / , ==

step
up.arageco 3

0 1,2

011,2 t 1,1 I 1 2,3
3 80 1,2 SO 3,6



Q2.1-2.2

AOOQIA PDA NAOQHPO KB UKQN aPPAILPO aNA OPKNAd EJ WU\1 � WU\2 � aJd WU\3 � AOOQIA 
PDANA aNA JK PEAO� WNEPA a HEJA KB cKdA SDEcD NAPQNJO SDAPDAN UKQ SKJ PDA CaIA� 
 HiJP� PhiO OhKQld be True  KN  False ¡ 
 
 
 

1.¾ AOOQIA PDA RaNEabHA JaIA HLJKW  DaO bAAJ aOOECJAd PK PDA OPNEJC µ8¶  �  UOEJC KJHU 
PDEO OPNEJC� PDA OPNEJC IAPDKdO� aNEPDIAPEc� aJd aJU PULA cKJRANOEKJ BQJcPEKJO  inW, 
VWU, eWc �¡� LNEJP PDA OMQaNA KB ÃÃ� YKQ IaU SaJP PK QOA RaNEabHA aOOECJIAJPO OK 
UKQ dKJ�P DaRA PK NAQOA cKdA�  

 
 
 
1.¿ WNEPA a HEJA KB cKdA PDaP ARaHQaPAO SDAPDAN ¼¼¼¦¿¾ EO ARAJ�  HEJP� PDEO ODKQHd bA 

TNQA KN FaHOA� CKJOEdAN QOEJC Î¡ 
 

 

½  ANNaUO 
KAU CKJcALPO 
Array 

DaPa PULA SDEcD caJ DKHd OAMQAJcAO KB daPa� aO HKJC aO PDAU aHH DaRA PDA OaIA PULA� 
UOABQH BKN aNEPDIAPEc KLANaPEKJO� aO EP aHHKSO BKN IaPDAIaPEcaH ATLNAOOEKJO PK bA 
aLLHEAd PK aHH AHAIAJPO PK aJ aNNaU aP KJA PEIA� 
UOABQH aNNaU IAPDKdO�BQJcPEKJO EJcHQdA� 

● make_aUUa\(...)  
● OHQ(DUUD\) 
● nS.aUange(VWaUW, end, VWeS)  
● aUU.iWem([) 
● nS.cRV, nS.lRg, nS.Vin, nS.VTUW, HWF. 

 

PNacPEcA PNKbHAIO 
2.1 UOEJC dEBBANAJP aLLNKacDAO� SNEPA PSK OALaNaPA HEJAO KB cKdA PDaP ARaHQaPA PK PDA 
BENOP ¼» IQHPELHAO KB ¾  OPaNPEJC aP ¾¡�ө

 
 
 

2.2 AOOQIA VKRSSLQJ  EO aJ aNNaU KB dKHHaN aIKQJPO OLAJP EJ a OPKNA  bABKNA PaT¡ bU À 
dEBBANAJP cQOPKIANO� WNEPA a HEJA KB cKdA PK aJOSAN PDA BKHHKSEJC MQAOPEKJO�  

np arangeC3 31 3 I 3 77,30

hp arange C 1 113 3 3 i i 3,0



Q2.1-2.2

AOOQIA PDA NAOQHPO KB UKQN aPPAILPO aNA OPKNAd EJ WU\1 � WU\2 � aJd WU\3 � AOOQIA 
PDANA aNA JK PEAO� WNEPA a HEJA KB cKdA SDEcD NAPQNJO SDAPDAN UKQ SKJ PDA CaIA� 
 HiJP� PhiO OhKQld be True  KN  False ¡ 
 
 
 

1.¾ AOOQIA PDA RaNEabHA JaIA HLJKW  DaO bAAJ aOOECJAd PK PDA OPNEJC µ8¶  �  UOEJC KJHU 
PDEO OPNEJC� PDA OPNEJC IAPDKdO� aNEPDIAPEc� aJd aJU PULA cKJRANOEKJ BQJcPEKJO  inW, 
VWU, eWc �¡� LNEJP PDA OMQaNA KB ÃÃ� YKQ IaU SaJP PK QOA RaNEabHA aOOECJIAJPO OK 
UKQ dKJ�P DaRA PK NAQOA cKdA�  

 
 
 
1.¿ WNEPA a HEJA KB cKdA PDaP ARaHQaPAO SDAPDAN ¼¼¼¦¿¾ EO ARAJ�  HEJP� PDEO ODKQHd bA 

TNQA KN FaHOA� CKJOEdAN QOEJC Î¡ 
 

 

½  ANNaUO 
KAU CKJcALPO 
Array 

DaPa PULA SDEcD caJ DKHd OAMQAJcAO KB daPa� aO HKJC aO PDAU aHH DaRA PDA OaIA PULA� 
UOABQH BKN aNEPDIAPEc KLANaPEKJO� aO EP aHHKSO BKN IaPDAIaPEcaH ATLNAOOEKJO PK bA 
aLLHEAd PK aHH AHAIAJPO PK aJ aNNaU aP KJA PEIA� 
UOABQH aNNaU IAPDKdO�BQJcPEKJO EJcHQdA� 

● make_aUUa\(...)  
● OHQ(DUUD\) 
● nS.aUange(VWaUW, end, VWeS)  
● aUU.iWem([) 
● nS.cRV, nS.lRg, nS.Vin, nS.VTUW, HWF. 

 

PNacPEcA PNKbHAIO 
2.1 UOEJC dEBBANAJP aLLNKacDAO� SNEPA PSK OALaNaPA HEJAO KB cKdA PDaP ARaHQaPA PK PDA 
BENOP ¼» IQHPELHAO KB ¾  OPaNPEJC aP ¾¡�ө

 
 
 

2.2 AOOQIA VKRSSLQJ  EO aJ aNNaU KB dKHHaN aIKQJPO OLAJP EJ a OPKNA  bABKNA PaT¡ bU À 
dEBBANAJP cQOPKIANO� WNEPA a HEJA KB cKdA PK aJOSAN PDA BKHHKSEJC MQAOPEKJO�  

a.   WDaP EO PDe PKPaH aIKQJP OLeJP bU PDe cQOPKIeNO� 
 
b.   WDaP SaO PDe HaNCeOP aIKQJP OLeJP bU a cQOPKIeN� 
 
 
c.   DEd LeNOKJ ½ OLeJd IKNe PDaJ LeNOKJ ¿� AOOQIe PDeNe�O JK LeNOKJ »� YKQN cKde 

ODKQHd eRaHQaPe PK eEPDeN TUXe  KN FaOVe � 
 
 
d.   AOOQIe PaT EO ¼» LeNceJP KJ PDeOe EPeIO� WDaP dEd eacD cQOPKIeN OLeJd afPeN 

PaT� 
 
 
e.   WDaP SaO PDe abOKHQPe dEffeNeJce bePSeeJ PeNOKJ ¼�O eTLeJdEPQNe befKNe PaT� 

aJd PeNOKJ À�O eTLeJdEPQNe afPeN PaT� 
 
 

 
2.¾ UOe KJe HEJe Kf cKde PK fECQNe KQP SDaP eReNU JQIbeN fNKI ¼ PK ¼» PK PDe LKSeN Kf 

¼Ï PDaP JQIbeN EO� TDe fENOP JQIbeN EJ UKQN KQPLQP ODKQHd be ¼©½ Ó ¼� PDe OecKJd 
JQIbeN ODKQHd be ½©¾� aJd PDe HaOP JQIbeN ODKQHd be ¼»©¼¼�  

 
 
 
2.¿ AOOQIe Se DaRe aJ aNNaU Kf OPNEJCO caHHed VWU_aUU 

a.    FEJd PDe HeJCPD Kf PDe aNNaU� 
 

 
b.   FEJd PDe HeJCPD Kf PDe PDENd OPNEJC EJ PDEO aNNaU� 
 
 

2.À AOOQIe Se DaRe aNNaUO ILUVW_aUU  aJd VecRQd_aUU � SDEcD aNe aNNaUO Kf fHKaPO� 
UOe KJe HEJe Kf cKde PK aJOSeN PDe fKHHKSEJC MQeOPEKJO� HKS IQcD HaNCeN  KN 
OIaHHeN¡ EO PDe OEJ Kf PDe fENOP eHeIeJP EJ ILUVW_aUU  PDaJ PDe cKOEJe Kf PDe HaOP EPeI 
EJ VecRQd_aUU �  

a.   WDaP EO PDe PKPaH aIKQJP OLeJP bU PDe cQOPKIeNO� 
 
b.   WDaP SaO PDe HaNCeOP aIKQJP OLeJP bU a cQOPKIeN� 
 
 
c.   DEd LeNOKJ ½ OLeJd IKNe PDaJ LeNOKJ ¿� AOOQIe PDeNe�O JK LeNOKJ »� YKQN cKde 

ODKQHd eRaHQaPe PK eEPDeN TUXe  KN FaOVe � 
 
 
d.   AOOQIe PaT EO ¼» LeNceJP KJ PDeOe EPeIO� WDaP dEd eacD cQOPKIeN OLeJd afPeN 

PaT� 
 
 
e.   WDaP SaO PDe abOKHQPe dEffeNeJce bePSeeJ PeNOKJ ¼�O eTLeJdEPQNe befKNe PaT� 

aJd PeNOKJ À�O eTLeJdEPQNe afPeN PaT� 
 
 

 
2.¾ UOe KJe HEJe Kf cKde PK fECQNe KQP SDaP eReNU JQIbeN fNKI ¼ PK ¼» PK PDe LKSeN Kf 

¼Ï PDaP JQIbeN EO� TDe fENOP JQIbeN EJ UKQN KQPLQP ODKQHd be ¼©½ Ó ¼� PDe OecKJd 
JQIbeN ODKQHd be ½©¾� aJd PDe HaOP JQIbeN ODKQHd be ¼»©¼¼�  

 
 
 
2.¿ AOOQIe Se DaRe aJ aNNaU Kf OPNEJCO caHHed VWU_aUU 

a.    FEJd PDe HeJCPD Kf PDe aNNaU� 
 

 
b.   FEJd PDe HeJCPD Kf PDe PDENd OPNEJC EJ PDEO aNNaU� 
 
 

2.À AOOQIe Se DaRe aNNaUO ILUVW_aUU  aJd VecRQd_aUU � SDEcD aNe aNNaUO Kf fHKaPO� 
UOe KJe HEJe Kf cKde PK aJOSeN PDe fKHHKSEJC MQeOPEKJO� HKS IQcD HaNCeN  KN 
OIaHHeN¡ EO PDe OEJ Kf PDe fENOP eHeIeJP EJ ILUVW_aUU  PDaJ PDe cKOEJe Kf PDe HaOP EPeI 
EJ VecRQd_aUU �  



Q2.2 continued

a.   WDaP EO PDe PKPaH aIKQJP OLeJP bU PDe cQOPKIeNO� 
 
b.   WDaP SaO PDe HaNCeOP aIKQJP OLeJP bU a cQOPKIeN� 
 
 
c.   DEd LeNOKJ ½ OLeJd IKNe PDaJ LeNOKJ ¿� AOOQIe PDeNe�O JK LeNOKJ »� YKQN cKde 

ODKQHd eRaHQaPe PK eEPDeN TUXe  KN FaOVe � 
 
 
d.   AOOQIe PaT EO ¼» LeNceJP KJ PDeOe EPeIO� WDaP dEd eacD cQOPKIeN OLeJd afPeN 

PaT� 
 
 
e.   WDaP SaO PDe abOKHQPe dEffeNeJce bePSeeJ PeNOKJ ¼�O eTLeJdEPQNe befKNe PaT� 

aJd PeNOKJ À�O eTLeJdEPQNe afPeN PaT� 
 
 

 
2.¾ UOe KJe HEJe Kf cKde PK fECQNe KQP SDaP eReNU JQIbeN fNKI ¼ PK ¼» PK PDe LKSeN Kf 

¼Ï PDaP JQIbeN EO� TDe fENOP JQIbeN EJ UKQN KQPLQP ODKQHd be ¼©½ Ó ¼� PDe OecKJd 
JQIbeN ODKQHd be ½©¾� aJd PDe HaOP JQIbeN ODKQHd be ¼»©¼¼�  

 
 
 
2.¿ AOOQIe Se DaRe aJ aNNaU Kf OPNEJCO caHHed VWU_aUU 

a.    FEJd PDe HeJCPD Kf PDe aNNaU� 
 

 
b.   FEJd PDe HeJCPD Kf PDe PDENd OPNEJC EJ PDEO aNNaU� 
 
 

2.À AOOQIe Se DaRe aNNaUO ILUVW_aUU  aJd VecRQd_aUU � SDEcD aNe aNNaUO Kf fHKaPO� 
UOe KJe HEJe Kf cKde PK aJOSeN PDe fKHHKSEJC MQeOPEKJO� HKS IQcD HaNCeN  KN 
OIaHHeN¡ EO PDe OEJ Kf PDe fENOP eHeIeJP EJ ILUVW_aUU  PDaJ PDe cKOEJe Kf PDe HaOP EPeI 
EJ VecRQd_aUU �  

AOOQIA PDA NAOQHPO KB UKQN aPPAILPO aNA OPKNAd EJ WU\1 � WU\2 � aJd WU\3 � AOOQIA 
PDANA aNA JK PEAO� WNEPA a HEJA KB cKdA SDEcD NAPQNJO SDAPDAN UKQ SKJ PDA CaIA� 
 HiJP� PhiO OhKQld be True  KN  False ¡ 
 
 
 

1.¾ AOOQIA PDA RaNEabHA JaIA HLJKW  DaO bAAJ aOOECJAd PK PDA OPNEJC µ8¶  �  UOEJC KJHU 
PDEO OPNEJC� PDA OPNEJC IAPDKdO� aNEPDIAPEc� aJd aJU PULA cKJRANOEKJ BQJcPEKJO  inW, 
VWU, eWc �¡� LNEJP PDA OMQaNA KB ÃÃ� YKQ IaU SaJP PK QOA RaNEabHA aOOECJIAJPO OK 
UKQ dKJ�P DaRA PK NAQOA cKdA�  

 
 
 
1.¿ WNEPA a HEJA KB cKdA PDaP ARaHQaPAO SDAPDAN ¼¼¼¦¿¾ EO ARAJ�  HEJP� PDEO ODKQHd bA 

TNQA KN FaHOA� CKJOEdAN QOEJC Î¡ 
 

 

½  ANNaUO 
KAU CKJcALPO 
Array 

DaPa PULA SDEcD caJ DKHd OAMQAJcAO KB daPa� aO HKJC aO PDAU aHH DaRA PDA OaIA PULA� 
UOABQH BKN aNEPDIAPEc KLANaPEKJO� aO EP aHHKSO BKN IaPDAIaPEcaH ATLNAOOEKJO PK bA 
aLLHEAd PK aHH AHAIAJPO PK aJ aNNaU aP KJA PEIA� 
UOABQH aNNaU IAPDKdO�BQJcPEKJO EJcHQdA� 

● make_aUUa\(...)  
● OHQ(DUUD\) 
● nS.aUange(VWaUW, end, VWeS)  
● aUU.iWem([) 
● nS.cRV, nS.lRg, nS.Vin, nS.VTUW, HWF. 

 

PNacPEcA PNKbHAIO 
2.1 UOEJC dEBBANAJP aLLNKacDAO� SNEPA PSK OALaNaPA HEJAO KB cKdA PDaP ARaHQaPA PK PDA 
BENOP ¼» IQHPELHAO KB ¾  OPaNPEJC aP ¾¡�ө

 
 
 

2.2 AOOQIA VKRSSLQJ  EO aJ aNNaU KB dKHHaN aIKQJPO OLAJP EJ a OPKNA  bABKNA PaT¡ bU À 
dEBBANAJP cQOPKIANO� WNEPA a HEJA KB cKdA PK aJOSAN PDA BKHHKSEJC MQAOPEKJO�  

SumCShopping
Max cShopping

Shopping item Ci7 Shopping itearC3

Shopping l l O

abSCShopping Ilean to Shopping item U
1 I 0



Q2.3-2.5

a.   WDaP EO PDe PKPaH aIKQJP OLeJP bU PDe cQOPKIeNO� 
 
b.   WDaP SaO PDe HaNCeOP aIKQJP OLeJP bU a cQOPKIeN� 
 
 
c.   DEd LeNOKJ ½ OLeJd IKNe PDaJ LeNOKJ ¿� AOOQIe PDeNe�O JK LeNOKJ »� YKQN cKde 

ODKQHd eRaHQaPe PK eEPDeN TUXe  KN FaOVe � 
 
 
d.   AOOQIe PaT EO ¼» LeNceJP KJ PDeOe EPeIO� WDaP dEd eacD cQOPKIeN OLeJd afPeN 

PaT� 
 
 
e.   WDaP SaO PDe abOKHQPe dEffeNeJce bePSeeJ PeNOKJ ¼�O eTLeJdEPQNe befKNe PaT� 

aJd PeNOKJ À�O eTLeJdEPQNe afPeN PaT� 
 
 

 
2.¾ UOe KJe HEJe Kf cKde PK fECQNe KQP SDaP eReNU JQIbeN fNKI ¼ PK ¼» PK PDe LKSeN Kf 

¼Ï PDaP JQIbeN EO� TDe fENOP JQIbeN EJ UKQN KQPLQP ODKQHd be ¼©½ Ó ¼� PDe OecKJd 
JQIbeN ODKQHd be ½©¾� aJd PDe HaOP JQIbeN ODKQHd be ¼»©¼¼�  

 
 
 
2.¿ AOOQIe Se DaRe aJ aNNaU Kf OPNEJCO caHHed VWU_aUU 

a.    FEJd PDe HeJCPD Kf PDe aNNaU� 
 

 
b.   FEJd PDe HeJCPD Kf PDe PDENd OPNEJC EJ PDEO aNNaU� 
 
 

2.À AOOQIe Se DaRe aNNaUO ILUVW_aUU  aJd VecRQd_aUU � SDEcD aNe aNNaUO Kf fHKaPO� 
UOe KJe HEJe Kf cKde PK aJOSeN PDe fKHHKSEJC MQeOPEKJO� HKS IQcD HaNCeN  KN 
OIaHHeN¡ EO PDe OEJ Kf PDe fENOP eHeIeJP EJ ILUVW_aUU  PDaJ PDe cKOEJe Kf PDe HaOP EPeI 
EJ VecRQd_aUU �  

E 1,23 3.43

hp.arageci.ci 1 rip.arasece12,1 f13 2

Last item of an array arr.ilearflencarrj



Old Exam Question



End of Section
● Please complete the anonymous Feedback form so I can improve 

my teaching:
● https://tinyurl.com/feedbackD8Kevin

● Solutions and notes will be posted at the end of this week!

● For the folks in the bay, stay hydrated !!


