
DATA 8
Fall 2020

Tutoring Section 5
Histograms (Continued) and Functional 
Programming

 



Logistics
● Tables Review: Tabular Thinking Guide

● Link: http://data8.org/fa20/materials.html
● Much appreciated if you all could give some feedback:

■ Form: https://tinyurl.com/feedbackD8Kevin
● Tutor Office Hours (exclusively open for you all)

○ Tuesday: 10:30-11:00am & 1:00-1:30pm
○ Please let me know if you are attending
○ Questions/Concerns about literally anything

■ Life, college, hw, labs, discussion, tutoring sections, lecture
○ Same zoom link as tutoring sections!

All resources can be found on kevin-miao.com



Today
● Weekly Check-In
● Histograms

○ Last Week: Review
○ Practice Questions
○ Exam Question

● Functions
○ Quick Review
○ Practice Questions



Histograms
● When to use a histogram?

○ Visualizing a distribution of numerical data
○ Mean/Median

● Histograms
○ Areas as percentages
○ Height as densities
○ The complete area under a histogram is always 1
○ Bins (can be arbitrary)
○ Formulas:
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Worksheet

Link: https://tinyurl.com/d8tutweek5



Q1.1-1.2 

1.1​ 1BA SOD\HUV PXVW EH DW OHDVW 19 \HDUV ROG WR SOD\ RQ D WHDP. 7KH ROGHVW SOD\HU WKDW VHDVRQ ZDV 40 
\HDUV ROG. CUHDWH ​aJH_ELQV ​ DQG DVVLJQ LW WR DQ DUUD\ RI HTXDOO\ VSDFHG ELQ YDOXHV WKDW GHVFULEH WKH 
DJHV RI 1BA SOD\HUV ZLWK D ELQ ZLGWK RI 2. 
 

 
 

 
1.2​ :ULWH FRGH WR FUHDWH D KLVWRJUDP RI WKH DJHV XVLQJ WKH ​aJH_ELQV ​ \RX MXVW FUHDWHG. 
 
 
 
 

 
 
 

2.1​ /HW¶V QRZ YLHZ WKH KLVWRJUDP EHORZ JHQHUDWHG IURP WKH ​QEa_VaOaULHV.FVY ​WDEOH ZLWK WKH 
IROORZLQJ FRGH: 
QEa_VaOaULHV.KLVW(3,ELQV=PaNH_aUUa\(0,1,4,6,8,15,20,25)). ​AVVXPH WKDW 
DOO WKH SOD\HUV DUH UHSUHVHQWHG LQ WKH KLVWRJUDP, DQG WKDW WKH XQLWV IRU WKH VDODU\ GDWD DUH LQ PLOOLRQV RI 
GROODUV. AOVR QRWH WKDW WKLV GDWDVHW FRQWDLQV 417 1BA 3OD\HUV. AQVZHU WKH IROORZLQJ TXHVWLRQV ZLWK DQ 
DULWKPHWLF H[SUHVVLRQ, RU ³CDQQRW DQVZHU´. ,I \RX FDQQRW DQVZHU WKH TXHVWLRQ, H[SODLQ ZK\.  

 
Salary for players (millions) 

 
 

D. :KDW SHUFHQWDJH RI SOD\HUV LQ WKH GDWDVHW PDNH EHWZHHQ ]HUR DQG RQH PLOOLRQ GROODUV? 
:KDW SHUFHQWDJH RI SOD\HUV PDNH EHWZHHQ RQH DQG IRXU PLOOLRQ GROODUV? :KLFK ELQ KDV 
PRUH SOD\HUV? 

 
 
 

E. +RZ PDQ\ SOD\HUV PDNH EHWZHHQ 5 PLOOLRQ DQG 6 PLOOLRQ GROODUV? 
 
 
 
 

 

Week ºÀ� HiOPKgNaIO� FQJcPiKJO 
DaPa Ã TQPKNiJg 

 

¼  HiOPKgNaIO  
KeU CKJceLPO 
Ɣ HLVWRJUDPV DUH XVHG WR YLVXDOL]H WKH GLVWULEXWLRQ RI QXPHULFDO GDWD. 
Ɣ :H XVH ELQV WR JURXS QXPHULFDO YDULDEOHV LQWR LQWHUYDOV. 7KH\ DUH LQFOXVLYH RI WKHLU ORZHU ERXQGV 

EXW H[FOXVLYH RI WKHLU XSSHU ERXQGV, ZKLFK LV RIWHQ H[SUHVVHG DV >ORZHU, XSSHU). 
ż BLQV QHHG QRW DOZD\V EH WKH VDPH VL]H, VR ZDWFK RXW IRU ELQV RI XQHTXDO ZLGWKV. 

Ɣ 7KH [-D[LV LV LQ WKH XQLWV RI WKH QXPHULFDO YDULDEOH WKDW ZH DUH LQYHVWLJDWLQJ. 
Ɣ 7KH \-D[LV, IRUPDOO\ NQRZQ DV WKH GHQVLW\ VFDOH,  PHDVXUHV WKH SHUFHQW RI GDWD LQ WKH ELQ UHODWLYH 

WR WKH DPRXQW RI VSDFH LQ WKH ELQ.  
ż 7KH UHDVRQ ZH UHIHU WR LW DV GHQVLW\ LV WKDW WKH \-D[LV FDQ WHOO XV KRZ WLJKWO\ FOXVWHUHG WKH 

GDWD LV LQ WKH ELQ. 
Ɣ 7KH DUHD RI D ELQ LV HTXDO WR WKH SHUFHQWDJH RI GDWD LQ WKH ELQ. 

ż 7KH ODUJHU WKH DUHD RI WKH ELQ, WKH PRUH GDWD OLHV LQ WKH ELQ! 
 

PNacPice PNKbHeIO 
7KURXJKRXW WKLV ILUVW VHFWLRQ, ZH¶OO EH IRFXVLQJ RQ WKH IROORZLQJ WDEOH: ​Qba.cVY ​. IW GHVFULEHV WKH 
DYHUDJH VWDWLVWLFV RI 1BA SOD\HUV IRU WKH 2016-2017 VHDVRQ. AVN \RXU WXWRU LI DQ\WKLQJ VHHPV 
FRQIXVLQJ. 
 
7KH ILUVW IHZ URZV RI WKH ​Qba ​ WDEOH ORRN OLNH WKLV. 7KHUH LV RQH URZ IRU HDFK SOD\HU. 

 
 
AVVXPH DOO LPSRUWV DUH FRUUHFWO\ PDGH. 
 
 
 

age bins rip arrangeC 19 HI 2

nba hist C Age bins age bins



Q2.1

 

1.1​ 1BA SOD\HUV PXVW EH DW OHDVW 19 \HDUV ROG WR SOD\ RQ D WHDP. 7KH ROGHVW SOD\HU WKDW VHDVRQ ZDV 40 
\HDUV ROG. CUHDWH ​aJH_ELQV ​ DQG DVVLJQ LW WR DQ DUUD\ RI HTXDOO\ VSDFHG ELQ YDOXHV WKDW GHVFULEH WKH 
DJHV RI 1BA SOD\HUV ZLWK D ELQ ZLGWK RI 2. 
 

 
 

 
1.2​ :ULWH FRGH WR FUHDWH D KLVWRJUDP RI WKH DJHV XVLQJ WKH ​aJH_ELQV ​ \RX MXVW FUHDWHG. 
 
 
 
 

 
 
 

2.1​ /HW¶V QRZ YLHZ WKH KLVWRJUDP EHORZ JHQHUDWHG IURP WKH ​QEa_VaOaULHV.FVY ​WDEOH ZLWK WKH 
IROORZLQJ FRGH: 
QEa_VaOaULHV.KLVW(3,ELQV=PaNH_aUUa\(0,1,4,6,8,15,20,25)). ​AVVXPH WKDW 
DOO WKH SOD\HUV DUH UHSUHVHQWHG LQ WKH KLVWRJUDP, DQG WKDW WKH XQLWV IRU WKH VDODU\ GDWD DUH LQ PLOOLRQV RI 
GROODUV. AOVR QRWH WKDW WKLV GDWDVHW FRQWDLQV 417 1BA 3OD\HUV. AQVZHU WKH IROORZLQJ TXHVWLRQV ZLWK DQ 
DULWKPHWLF H[SUHVVLRQ, RU ³CDQQRW DQVZHU´. ,I \RX FDQQRW DQVZHU WKH TXHVWLRQ, H[SODLQ ZK\.  

 
Salary for players (millions) 

 
 

D. :KDW SHUFHQWDJH RI SOD\HUV LQ WKH GDWDVHW PDNH EHWZHHQ ]HUR DQG RQH PLOOLRQ GROODUV? 
:KDW SHUFHQWDJH RI SOD\HUV PDNH EHWZHHQ RQH DQG IRXU PLOOLRQ GROODUV? :KLFK ELQ KDV 
PRUH SOD\HUV? 

 
 
 

E. +RZ PDQ\ SOD\HUV PDNH EHWZHHQ 5 PLOOLRQ DQG 6 PLOOLRQ GROODUV? 
 
 
 
 

 

1.1​ 1BA SOD\HUV PXVW EH DW OHDVW 19 \HDUV ROG WR SOD\ RQ D WHDP. 7KH ROGHVW SOD\HU WKDW VHDVRQ ZDV 40 
\HDUV ROG. CUHDWH ​aJH_ELQV ​ DQG DVVLJQ LW WR DQ DUUD\ RI HTXDOO\ VSDFHG ELQ YDOXHV WKDW GHVFULEH WKH 
DJHV RI 1BA SOD\HUV ZLWK D ELQ ZLGWK RI 2. 
 

 
 

 
1.2​ :ULWH FRGH WR FUHDWH D KLVWRJUDP RI WKH DJHV XVLQJ WKH ​aJH_ELQV ​ \RX MXVW FUHDWHG. 
 
 
 
 

 
 
 

2.1​ /HW¶V QRZ YLHZ WKH KLVWRJUDP EHORZ JHQHUDWHG IURP WKH ​QEa_VaOaULHV.FVY ​WDEOH ZLWK WKH 
IROORZLQJ FRGH: 
QEa_VaOaULHV.KLVW(3,ELQV=PaNH_aUUa\(0,1,4,6,8,15,20,25)). ​AVVXPH WKDW 
DOO WKH SOD\HUV DUH UHSUHVHQWHG LQ WKH KLVWRJUDP, DQG WKDW WKH XQLWV IRU WKH VDODU\ GDWD DUH LQ PLOOLRQV RI 
GROODUV. AOVR QRWH WKDW WKLV GDWDVHW FRQWDLQV 417 1BA 3OD\HUV. AQVZHU WKH IROORZLQJ TXHVWLRQV ZLWK DQ 
DULWKPHWLF H[SUHVVLRQ, RU ³CDQQRW DQVZHU´. ,I \RX FDQQRW DQVZHU WKH TXHVWLRQ, H[SODLQ ZK\.  

 
Salary for players (millions) 

 
 

D. :KDW SHUFHQWDJH RI SOD\HUV LQ WKH GDWDVHW PDNH EHWZHHQ ]HUR DQG RQH PLOOLRQ GROODUV? 
:KDW SHUFHQWDJH RI SOD\HUV PDNH EHWZHHQ RQH DQG IRXU PLOOLRQ GROODUV? :KLFK ELQ KDV 
PRUH SOD\HUV? 

 
 
 

E. +RZ PDQ\ SOD\HUV PDNH EHWZHHQ 5 PLOOLRQ DQG 6 PLOOLRQ GROODUV? 
 
 
 
 

 

1.1​ 1BA SOD\HUV PXVW EH DW OHDVW 19 \HDUV ROG WR SOD\ RQ D WHDP. 7KH ROGHVW SOD\HU WKDW VHDVRQ ZDV 40 
\HDUV ROG. CUHDWH ​aJH_ELQV ​ DQG DVVLJQ LW WR DQ DUUD\ RI HTXDOO\ VSDFHG ELQ YDOXHV WKDW GHVFULEH WKH 
DJHV RI 1BA SOD\HUV ZLWK D ELQ ZLGWK RI 2. 
 

 
 

 
1.2​ :ULWH FRGH WR FUHDWH D KLVWRJUDP RI WKH DJHV XVLQJ WKH ​aJH_ELQV ​ \RX MXVW FUHDWHG. 
 
 
 
 

 
 
 

2.1​ /HW¶V QRZ YLHZ WKH KLVWRJUDP EHORZ JHQHUDWHG IURP WKH ​QEa_VaOaULHV.FVY ​WDEOH ZLWK WKH 
IROORZLQJ FRGH: 
QEa_VaOaULHV.KLVW(3,ELQV=PaNH_aUUa\(0,1,4,6,8,15,20,25)). ​AVVXPH WKDW 
DOO WKH SOD\HUV DUH UHSUHVHQWHG LQ WKH KLVWRJUDP, DQG WKDW WKH XQLWV IRU WKH VDODU\ GDWD DUH LQ PLOOLRQV RI 
GROODUV. AOVR QRWH WKDW WKLV GDWDVHW FRQWDLQV 417 1BA 3OD\HUV. AQVZHU WKH IROORZLQJ TXHVWLRQV ZLWK DQ 
DULWKPHWLF H[SUHVVLRQ, RU ³CDQQRW DQVZHU´. ,I \RX FDQQRW DQVZHU WKH TXHVWLRQ, H[SODLQ ZK\.  

 
Salary for players (millions) 

 
 

D. :KDW SHUFHQWDJH RI SOD\HUV LQ WKH GDWDVHW PDNH EHWZHHQ ]HUR DQG RQH PLOOLRQ GROODUV? 
:KDW SHUFHQWDJH RI SOD\HUV PDNH EHWZHHQ RQH DQG IRXU PLOOLRQ GROODUV? :KLFK ELQ KDV 
PRUH SOD\HUV? 

 
 
 

E. +RZ PDQ\ SOD\HUV PDNH EHWZHHQ 5 PLOOLRQ DQG 6 PLOOLRQ GROODUV? 
 
 
 
 

 

1.1​ 1BA SOD\HUV PXVW EH DW OHDVW 19 \HDUV ROG WR SOD\ RQ D WHDP. 7KH ROGHVW SOD\HU WKDW VHDVRQ ZDV 40 
\HDUV ROG. CUHDWH ​aJH_ELQV ​ DQG DVVLJQ LW WR DQ DUUD\ RI HTXDOO\ VSDFHG ELQ YDOXHV WKDW GHVFULEH WKH 
DJHV RI 1BA SOD\HUV ZLWK D ELQ ZLGWK RI 2. 
 

 
 

 
1.2​ :ULWH FRGH WR FUHDWH D KLVWRJUDP RI WKH DJHV XVLQJ WKH ​aJH_ELQV ​ \RX MXVW FUHDWHG. 
 
 
 
 

 
 
 

2.1​ /HW¶V QRZ YLHZ WKH KLVWRJUDP EHORZ JHQHUDWHG IURP WKH ​QEa_VaOaULHV.FVY ​WDEOH ZLWK WKH 
IROORZLQJ FRGH: 
QEa_VaOaULHV.KLVW(3,ELQV=PaNH_aUUa\(0,1,4,6,8,15,20,25)). ​AVVXPH WKDW 
DOO WKH SOD\HUV DUH UHSUHVHQWHG LQ WKH KLVWRJUDP, DQG WKDW WKH XQLWV IRU WKH VDODU\ GDWD DUH LQ PLOOLRQV RI 
GROODUV. AOVR QRWH WKDW WKLV GDWDVHW FRQWDLQV 417 1BA 3OD\HUV. AQVZHU WKH IROORZLQJ TXHVWLRQV ZLWK DQ 
DULWKPHWLF H[SUHVVLRQ, RU ³CDQQRW DQVZHU´. ,I \RX FDQQRW DQVZHU WKH TXHVWLRQ, H[SODLQ ZK\.  

 
Salary for players (millions) 

 
 

D. :KDW SHUFHQWDJH RI SOD\HUV LQ WKH GDWDVHW PDNH EHWZHHQ ]HUR DQG RQH PLOOLRQ GROODUV? 
:KDW SHUFHQWDJH RI SOD\HUV PDNH EHWZHHQ RQH DQG IRXU PLOOLRQ GROODUV? :KLFK ELQ KDV 
PRUH SOD\HUV? 

 
 
 

E. +RZ PDQ\ SOD\HUV PDNH EHWZHHQ 5 PLOOLRQ DQG 6 PLOOLRQ GROODUV? 
 
 
 
 

area Co17 Cl 01 15 15 moreplayer
l 41 CG 1 14 42

cannot answer this question
we only got the bin 4 6 T G is
not available CANNOT LOOK IN The bin



 

�.� ​AVVXPH ZH KDYH WKLV VHFRQG KLVWRJUDP JHQHUDWHG XVLQJ GLIIHUHQW ELQV: 
QEa_VaOaULHV.KLVW(3, ELQV=PaNH_aUUa\(0,1,5,6,8,15,21,25)) 

 
Salary for players (millions) 

 

II \RX ZURWH ³CDQQRW DQVZHU´ IRU DQ\WKLQJ DERYH, DUH \RX DEOH WR DQVZHU LW QRZ?  II \RX DUH DEOH 
WR DQVZHU LW, KRZ ZRXOG \RX GR VR? 
 
 
 
 

½  FQJcPiKJO 
KeU CKJceLPO 
1H[W, ZH ZLOO H[SORUH D WRRO WKDW KDV EHHQ XVHG PDQ\ WLPHV DOUHDG\ LQ WKLV FRXUVH: IXQFWLRQV. :H FDQ 
GHILQH RXU RZQ IXQFWLRQV LQ RUGHU WR JLYH D QDPH WR D FRPSXWDWLRQDO SURFHVV WKDW PD\ EH DSSOLHG 
PXOWLSOH WLPHV. 7KH EDVLF VWUXFWXUH IRU D IXQFWLRQ LV EHORZ: 

 

 
 

PNacPice PNKbHeIO 

3.1 ​DefiJe a fQJcPiKJ caHHed ​FaOFXOaWH_PHaQ ​ PhaP PakeO iJ aJ aNNaU Kf JQIbeNO aJd NePQNJO 
Phe aReNage Kf Phe JQIbeNO iJ Phe aNNaU�  DKJ�P QOe Phe ​QS.PHaQ ​ fQJcPiKJ� 
 
GHI FaOFXOaWH_PHaQ(aUUa\): 

VXP_RI_aUUa\ = _______________________________________________ 
QXP_HOHPHQWV = _______________________________________________ 

Q2.2

we can answer part B Do same thing as
16 f 7 7 II I a



Functional Programming
● What is a function?

○ Analogous: ! " = 2" + 1
○ Blackbox implementation

■ Feed in arguments
■ Evaluates to a value

● def cm_to_m(cm):
“””Converts centimeters to meters”””

m = cm / 100 
return m

 

�.� ​AVVXPH ZH KDYH WKLV VHFRQG KLVWRJUDP JHQHUDWHG XVLQJ GLIIHUHQW ELQV: 
QEa_VaOaULHV.KLVW(3, ELQV=PaNH_aUUa\(0,1,5,6,8,15,21,25)) 

 
Salary for players (millions) 

 

II \RX ZURWH ³CDQQRW DQVZHU´ IRU DQ\WKLQJ DERYH, DUH \RX DEOH WR DQVZHU LW QRZ?  II \RX DUH DEOH 
WR DQVZHU LW, KRZ ZRXOG \RX GR VR? 
 
 
 
 

½  FQJcPiKJO 
KeU CKJceLPO 
1H[W, ZH ZLOO H[SORUH D WRRO WKDW KDV EHHQ XVHG PDQ\ WLPHV DOUHDG\ LQ WKLV FRXUVH: IXQFWLRQV. :H FDQ 
GHILQH RXU RZQ IXQFWLRQV LQ RUGHU WR JLYH D QDPH WR D FRPSXWDWLRQDO SURFHVV WKDW PD\ EH DSSOLHG 
PXOWLSOH WLPHV. 7KH EDVLF VWUXFWXUH IRU D IXQFWLRQ LV EHORZ: 

 

 
 

PNacPice PNKbHeIO 

3.1 ​DefiJe a fQJcPiKJ caHHed ​FaOFXOaWH_PHaQ ​ PhaP PakeO iJ aJ aNNaU Kf JQIbeNO aJd NePQNJO 
Phe aReNage Kf Phe JQIbeNO iJ Phe aNNaU�  DKJ�P QOe Phe ​QS.PHaQ ​ fQJcPiKJ� 
 
GHI FaOFXOaWH_PHaQ(aUUa\): 

VXP_RI_aUUa\ = _______________________________________________ 
QXP_HOHPHQWV = _______________________________________________ 

 

�.� ​AVVXPH ZH KDYH WKLV VHFRQG KLVWRJUDP JHQHUDWHG XVLQJ GLIIHUHQW ELQV: 
QEa_VaOaULHV.KLVW(3, ELQV=PaNH_aUUa\(0,1,5,6,8,15,21,25)) 

 
Salary for players (millions) 

 

II \RX ZURWH ³CDQQRW DQVZHU´ IRU DQ\WKLQJ DERYH, DUH \RX DEOH WR DQVZHU LW QRZ?  II \RX DUH DEOH 
WR DQVZHU LW, KRZ ZRXOG \RX GR VR? 
 
 
 
 

½  FQJcPiKJO 
KeU CKJceLPO 
1H[W, ZH ZLOO H[SORUH D WRRO WKDW KDV EHHQ XVHG PDQ\ WLPHV DOUHDG\ LQ WKLV FRXUVH: IXQFWLRQV. :H FDQ 
GHILQH RXU RZQ IXQFWLRQV LQ RUGHU WR JLYH D QDPH WR D FRPSXWDWLRQDO SURFHVV WKDW PD\ EH DSSOLHG 
PXOWLSOH WLPHV. 7KH EDVLF VWUXFWXUH IRU D IXQFWLRQ LV EHORZ: 

 

 
 

PNacPice PNKbHeIO 

3.1 ​DefiJe a fQJcPiKJ caHHed ​FaOFXOaWH_PHaQ ​ PhaP PakeO iJ aJ aNNaU Kf JQIbeNO aJd NePQNJO 
Phe aReNage Kf Phe JQIbeNO iJ Phe aNNaU�  DKJ�P QOe Phe ​QS.PHaQ ​ fQJcPiKJ� 
 
GHI FaOFXOaWH_PHaQ(aUUa\): 

VXP_RI_aUUa\ = _______________________________________________ 
QXP_HOHPHQWV = _______________________________________________ 

 

�.� ​AVVXPH ZH KDYH WKLV VHFRQG KLVWRJUDP JHQHUDWHG XVLQJ GLIIHUHQW ELQV: 
QEa_VaOaULHV.KLVW(3, ELQV=PaNH_aUUa\(0,1,5,6,8,15,21,25)) 

 
Salary for players (millions) 

 

II \RX ZURWH ³CDQQRW DQVZHU´ IRU DQ\WKLQJ DERYH, DUH \RX DEOH WR DQVZHU LW QRZ?  II \RX DUH DEOH 
WR DQVZHU LW, KRZ ZRXOG \RX GR VR? 
 
 
 
 

½  FQJcPiKJO 
KeU CKJceLPO 
1H[W, ZH ZLOO H[SORUH D WRRO WKDW KDV EHHQ XVHG PDQ\ WLPHV DOUHDG\ LQ WKLV FRXUVH: IXQFWLRQV. :H FDQ 
GHILQH RXU RZQ IXQFWLRQV LQ RUGHU WR JLYH D QDPH WR D FRPSXWDWLRQDO SURFHVV WKDW PD\ EH DSSOLHG 
PXOWLSOH WLPHV. 7KH EDVLF VWUXFWXUH IRU D IXQFWLRQ LV EHORZ: 

 

 
 

PNacPice PNKbHeIO 

3.1 ​DefiJe a fQJcPiKJ caHHed ​FaOFXOaWH_PHaQ ​ PhaP PakeO iJ aJ aNNaU Kf JQIbeNO aJd NePQNJO 
Phe aReNage Kf Phe JQIbeNO iJ Phe aNNaU�  DKJ�P QOe Phe ​QS.PHaQ ​ fQJcPiKJ� 
 
GHI FaOFXOaWH_PHaQ(aUUa\): 

VXP_RI_aUUa\ = _______________________________________________ 
QXP_HOHPHQWV = _______________________________________________ 

Keoheight m CM to m 175
Il

I 75
Kev height m

1 75



Q3.1

 

�.� ​AVVXPH ZH KDYH WKLV VHFRQG KLVWRJUDP JHQHUDWHG XVLQJ GLIIHUHQW ELQV: 
QEa_VaOaULHV.KLVW(3, ELQV=PaNH_aUUa\(0,1,5,6,8,15,21,25)) 

 
Salary for players (millions) 

 

II \RX ZURWH ³CDQQRW DQVZHU´ IRU DQ\WKLQJ DERYH, DUH \RX DEOH WR DQVZHU LW QRZ?  II \RX DUH DEOH 
WR DQVZHU LW, KRZ ZRXOG \RX GR VR? 
 
 
 
 

½  FQJcPiKJO 
KeU CKJceLPO 
1H[W, ZH ZLOO H[SORUH D WRRO WKDW KDV EHHQ XVHG PDQ\ WLPHV DOUHDG\ LQ WKLV FRXUVH: IXQFWLRQV. :H FDQ 
GHILQH RXU RZQ IXQFWLRQV LQ RUGHU WR JLYH D QDPH WR D FRPSXWDWLRQDO SURFHVV WKDW PD\ EH DSSOLHG 
PXOWLSOH WLPHV. 7KH EDVLF VWUXFWXUH IRU D IXQFWLRQ LV EHORZ: 

 

 
 

PNacPice PNKbHeIO 

3.1 ​DefiJe a fQJcPiKJ caHHed ​FaOFXOaWH_PHaQ ​ PhaP PakeO iJ aJ aNNaU Kf JQIbeNO aJd NePQNJO 
Phe aReNage Kf Phe JQIbeNO iJ Phe aNNaU�  DKJ�P QOe Phe ​QS.PHaQ ​ fQJcPiKJ� 
 
GHI FaOFXOaWH_PHaQ(aUUa\): 

VXP_RI_aUUa\ = _______________________________________________ 
QXP_HOHPHQWV = _______________________________________________ 

 

UHWXUQ _______________________________________________________ 
�.� ​:H KDYH GHILQHG WKH IXQFWLRQ ​FaOFXOaWH_VWaWLVWLFV ​ EHORZ. AQDO\]H WKH IXQFWLRQ DQG 
GHFLSKHU ZKDW LW GRHV, WKHQ DQVZHU WKH TXHVWLRQV EHORZ. 
 
GHI FaOFXOaWH_VWaWLVWLFV(aUUa\, PXOWLSOLHU): 

OaUJHVW_QXP = Pa[(aUUa\)                                   (1) 
VPaOOHVW_QXP = PLQ(aUUa\)                                  (2) 
aUUa\_aYHUaJH = FaOFXOaWH_PHaQ(aUUa\)                      (3) 
VWaWV_aUUa\ = PaNH_aUUa\(OaUJHVW_QXP,                      (4)  

VPaOOHVW_QXP,  
aUUa\_aYHUaJH) 

ILQaO_aUUa\ = VWaWV_aUUa\*PXOWLSOLHU                       (5) 
UHWXUQ ILQaO_aUUa\                                         (6) 

 
6XSSRVH \RX H[HFXWH WKH OLQH RI FRGH EHORZ LQ D EODQN FHOO. AQVZHU WKH TXHVWLRQV EHORZ. 
 
VWaWLVWLFV = FaOFXOaWH_VWaWLVWLFV(PaNH_aUUa\(5, 10, 15, 20), 2) 

 
D. AIWHU WKLV IXQFWLRQ LV FDOOHG, ZKDW GRHV ​OaUJHVW_QXP ​ JHW DVVLJQHG WR? 

 
 
 

E. :KDW GRHV ​aUUa\_aYHUaJH ​ JHW DVVLJQHG WR?  
 
 
 
F. :KDW GRHV ​VWaWV_aUUa\ ​ JHW DVVLJQHG WR? 
 

 
 

G. :KDW GRHV ​ILQaO_aUUa\ ​ JHW DVVLJQHG WR? 
 
 
 
H. :KDW GRHV WKH IXQFWLRQ UHWXUQ? :KDW LV LWV W\SH? (L.H. ​LQW ​, ​VWULQJ ​) 
 
 
 
I. AIWHU WKH OLQH RI FRGH LV H[HFXWHG, ZKDW ZRXOG KDSSHQ LI ZH WULHG WR GLVSOD\ WKH YDOXH RI 
OaUJHVW_QXP ​? 
 
 
 
J. FLQDOO\, LI ZH UDQ ​FaOFXOaWH_PHaQ(VWaWLVWLFV) ​DIWHU​ VWaWLVWLFV ​LV DVVLJQHG, ZKDW 
ZRXOG ZH JHW EDFN DV RXU RXWSXW? 

hp.auenase 1,2 3
Sum array 6
Len carrag 3

Sun of array 1 nun elements 2



Q3.2 (abcd) 

UHWXUQ _______________________________________________________ 
�.� ​:H KDYH GHILQHG WKH IXQFWLRQ ​FaOFXOaWH_VWaWLVWLFV ​ EHORZ. AQDO\]H WKH IXQFWLRQ DQG 
GHFLSKHU ZKDW LW GRHV, WKHQ DQVZHU WKH TXHVWLRQV EHORZ. 
 
GHI FaOFXOaWH_VWaWLVWLFV(aUUa\, PXOWLSOLHU): 

OaUJHVW_QXP = Pa[(aUUa\)                                   (1) 
VPaOOHVW_QXP = PLQ(aUUa\)                                  (2) 
aUUa\_aYHUaJH = FaOFXOaWH_PHaQ(aUUa\)                      (3) 
VWaWV_aUUa\ = PaNH_aUUa\(OaUJHVW_QXP,                      (4)  

VPaOOHVW_QXP,  
aUUa\_aYHUaJH) 

ILQaO_aUUa\ = VWaWV_aUUa\*PXOWLSOLHU                       (5) 
UHWXUQ ILQaO_aUUa\                                         (6) 

 
6XSSRVH \RX H[HFXWH WKH OLQH RI FRGH EHORZ LQ D EODQN FHOO. AQVZHU WKH TXHVWLRQV EHORZ. 
 
VWaWLVWLFV = FaOFXOaWH_VWaWLVWLFV(PaNH_aUUa\(5, 10, 15, 20), 2) 

 
D. AIWHU WKLV IXQFWLRQ LV FDOOHG, ZKDW GRHV ​OaUJHVW_QXP ​ JHW DVVLJQHG WR? 

 
 
 

E. :KDW GRHV ​aUUa\_aYHUaJH ​ JHW DVVLJQHG WR?  
 
 
 
F. :KDW GRHV ​VWaWV_aUUa\ ​ JHW DVVLJQHG WR? 
 

 
 

G. :KDW GRHV ​ILQaO_aUUa\ ​ JHW DVVLJQHG WR? 
 
 
 
H. :KDW GRHV WKH IXQFWLRQ UHWXUQ? :KDW LV LWV W\SH? (L.H. ​LQW ​, ​VWULQJ ​) 
 
 
 
I. AIWHU WKH OLQH RI FRGH LV H[HFXWHG, ZKDW ZRXOG KDSSHQ LI ZH WULHG WR GLVSOD\ WKH YDOXH RI 
OaUJHVW_QXP ​? 
 
 
 
J. FLQDOO\, LI ZH UDQ ​FaOFXOaWH_PHaQ(VWaWLVWLFV) ​DIWHU​ VWaWLVWLFV ​LV DVVLJQHG, ZKDW 
ZRXOG ZH JHW EDFN DV RXU RXWSXW? 

What does each of
the following get 
assigned to?

1. largest_num

2. array_average

3. stats_array

4. final_array

20

12.5

20 5 12.5

40,10 25



Q3.2 (efg) 

UHWXUQ _______________________________________________________ 
�.� ​:H KDYH GHILQHG WKH IXQFWLRQ ​FaOFXOaWH_VWaWLVWLFV ​ EHORZ. AQDO\]H WKH IXQFWLRQ DQG 
GHFLSKHU ZKDW LW GRHV, WKHQ DQVZHU WKH TXHVWLRQV EHORZ. 
 
GHI FaOFXOaWH_VWaWLVWLFV(aUUa\, PXOWLSOLHU): 

OaUJHVW_QXP = Pa[(aUUa\)                                   (1) 
VPaOOHVW_QXP = PLQ(aUUa\)                                  (2) 
aUUa\_aYHUaJH = FaOFXOaWH_PHaQ(aUUa\)                      (3) 
VWaWV_aUUa\ = PaNH_aUUa\(OaUJHVW_QXP,                      (4)  

VPaOOHVW_QXP,  
aUUa\_aYHUaJH) 

ILQaO_aUUa\ = VWaWV_aUUa\*PXOWLSOLHU                       (5) 
UHWXUQ ILQaO_aUUa\                                         (6) 

 
6XSSRVH \RX H[HFXWH WKH OLQH RI FRGH EHORZ LQ D EODQN FHOO. AQVZHU WKH TXHVWLRQV EHORZ. 
 
VWaWLVWLFV = FaOFXOaWH_VWaWLVWLFV(PaNH_aUUa\(5, 10, 15, 20), 2) 

 
D. AIWHU WKLV IXQFWLRQ LV FDOOHG, ZKDW GRHV ​OaUJHVW_QXP ​ JHW DVVLJQHG WR? 

 
 
 

E. :KDW GRHV ​aUUa\_aYHUaJH ​ JHW DVVLJQHG WR?  
 
 
 
F. :KDW GRHV ​VWaWV_aUUa\ ​ JHW DVVLJQHG WR? 
 

 
 

G. :KDW GRHV ​ILQaO_aUUa\ ​ JHW DVVLJQHG WR? 
 
 
 
H. :KDW GRHV WKH IXQFWLRQ UHWXUQ? :KDW LV LWV W\SH? (L.H. ​LQW ​, ​VWULQJ ​) 
 
 
 
I. AIWHU WKH OLQH RI FRGH LV H[HFXWHG, ZKDW ZRXOG KDSSHQ LI ZH WULHG WR GLVSOD\ WKH YDOXH RI 
OaUJHVW_QXP ​? 
 
 
 
J. FLQDOO\, LI ZH UDQ ​FaOFXOaWH_PHaQ(VWaWLVWLFV) ​DIWHU​ VWaWLVWLFV ​LV DVVLJQHG, ZKDW 
ZRXOG ZH JHW EDFN DV RXU RXWSXW? 

What does the function return? What 
type is it? (i.e. int, string, array)

After the line is executed, what would 
happen to the value of largest_num?

What happens if we run 
calculate_mean(statistics)?
(from Q3.1)

Array

ERRI

25
largest nun



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 as soon as possible.


