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3.0 |Python Basic Data Types ‘fﬁﬂl*"?’

» The Python language has nine basic data types, which
we divide into the following three categories.

* Number Type (EAEA)
integer (EA) ,float (F.5%) , complex (&%)
* Byte Type (FHF &) :
string (F & %) ,bytearray (5% %)
e Combination Types (Z24-#)
set (£4) ,tuple (/L) ,list (F&) , dictionary (F3tL)



3.1 Basic Data Types & Operations
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»> Integer Type
B Whatis Integer?

* Like the integer meaning in mathematics, it has no range of

values;

* Integers can be represented in four forms: binary, octal, decimal,

and hexadecimal;



3.7 |Basic Data Types & Operations

> 3.1.1 Integer Type
B Whatis Integer?

ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

* Integers can be represented in four forms: binary, octal, decimal,

and hexadecimal;

> Decimal (-+#%]) : 1010, 99, -217

> Binary (=i#%]) : ¥ 0bHOBFH%: 0b010,-0B101
> Octal (N\#HH) : ¥L00HRO00FHAk: 00123, -00456
> Hexadecimal (F><##]) : YL0xROXFHk: 0x9a, -0X89



3.7 |Basic Data Types & Operations
> 3.1.1 Integer Type

B Integer variable operation example

P &
3 &
14 ANHUI UNIVERSITY OF SCIENCE & TECHNOLAOGY

* Integers can be represented in four forms: binary, octal, decimal,

and hexadecimal;

numl =6
print(num1)

print(type(num1))



3.7 |Basic Data Types & Operations

» 3.1.2 Float Type
B Whatis Float?

ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

* As with real numbers (5 %) in mathematics, numbers with
and without decimal places have a range of values (& 2 447E
) 3

* Floating point numbers include two ways to represent them:

conventional method (% #L7 i) and scientific counting

method (A% +38i%) ;



3.7 |Basic Data Types & Operations (&) %4 i = X%
> 3.1.2 Float Type
B What is Float?

o AEFRERAFTHeREFENRNAT, U104, #X
<a>e<b> £ 7 al0P?;

de: 0.0043=4.3¢-3 ; 98000000.0 =9.8E7

o A EF A (Uncertainty in trailing digits) : &5k A4
ZBH, TREELRHACEK. RNHAZEEFARRTHF KA
FHMFEATFTTHAGEREL, JTRALETHEET . T
A Flround()3# 8 iF 32 H, HIRAH 2RI,
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0.30000000000000004

» 3.1.2 Float Type 0 3
B Float variable operation example e R
print(0.1 + 0.2) NUHLE )
# round(x , b) 2%/ e

print(round(0.1 + 0.2,1)
round(x, d): rounds x, d is the number of decimal places to intercept (+J> %A%

BAL %) .
The round() function is used to help with the comparison between floating
point numbers (¥ & & B & ).

Uncertain tails (7~4% & £.%X) generally occur around 10-16, and round() is

very effective.
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> 3.1.3 Complex Number Type
B Whatis Complex?

Consistent with the concept of complex numbers in mathematics.
HEFFHLsmAan, 2L j=V-1, LRATHz=athj;
athj MARN L, HT, aRK3K, bRER

z.real 3k fFz89 L3R, z.imagik Fz89 & =R,
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3.7 |Basic Data Types & Operations

> 3.1.3 Complex Number Type
B Complex Operation Example

(3+43)

z =23+ 4]

orint(z) 23
orint(z.real) B
orint(z.imag)
orint(type(z))

HIEEER, BLfCBA 0




> 3.1.4 Numerical Operators(Z{Hiz B B 1ERP)

Operators (##4E #) are a system of symbols for completing

operations.
BERRER R 2
x+y m, xSyzf
X -y R, xByZ= >
o X*y x, xSyzH _
x/y B, x5yZ& 10/3%R23.3333333333333335

Xy EMER xSyZESE 10/3%823



3.7 |Basic Data Types & Operations

> 3.1.4 Numerical Operators(Z{E B H#1ERF)
Binary operators (= Ti& F 4) have corresponding enhanced

assignment operators (¥£ 3% KA B4 ) .
IERRERF B P |

ith, op A TTIRIER

X+=y _x—=y X*=y X/[Fy

(5% X
= ;
N
e, 11as ANHUE UNIVERSITY OF SCIERCE & TECHNOLOGY

1l
i

Bl x=xopy,

\ \I

X/II=Fy X%=y X*=y
X Op=Yy |
>>>x=3.1415

>>>x**=3 #5 x=x*3 %M
31.006276662836743



3.7 |Basic Data Types & Operations (- %422 K%
> 3.1.4 Numerical operations functions(Z{HizE IZI%O
Some numerical operation functions (44 1= F zh &) provided

in the form of functions (& £ ).
PREUZER Y Hi R

BE, xNEXE

abs(x)
abs(-10.01) &££A
. A 1 oo -
L livmodcy R oy, xey), FREEHENAL

divmod(10, 3) &2 (3, 1)

BE, (x*y)%z, [|ERSK AR

ow(X, V[, z
pow(x, yL, zI) pow(3, pow(3, 99), 10000) &85 4587



3.7 |Basic Data Types & Operations (&) %4 2z X%
> 3.1.4 Numerical operations functions(Z{Hia&. IZI%O
Some numerical operation functions (44 1= F zh &) provided
in the form of functions (& £ ).
R R Z
MERAA, d2RE/NGYUE, FIAMESO
round(—1 0.123, 2) §84 -10.12

Ninax(x1,xz, = xn) BAME, EEX] X2, xnHEEAE, nAIR
| max(1, 9, 5, 4, 3) %_%?ﬂ 9

&/ME, EEIx1,x2, - xnAHNFR/IME, nFE
min(1, 9, 5, 4, 3) &8 1

round(x[, d])

min(X1,X2, *** ,Xn)



3.7 |Basic Data Types & Operations |

> 3.1.4 Numerical operations functions(ZY{’

Hiz &

% gL 2 K¥
R

Some numerical operation functions (44 1= F zh &) provided
in the form of functions (& £ ).
HMRAER R

XIS RREER, S2/INGERS
int("123") Z58 %123

int(x)
int(123.45) &8 59123;
BXTRITRE, BINNGEHS
float(x)
~ float(12) £58412.0; float("1.23") £841.23
RxEREH, EINELES
complex(x)

complex(4) &8 7 4 + 0



3.7 |Basic Data Types & Operations %k &2 x K%

ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

» Example:Simplify the four basic operations calculator

a = float(input("#=%1: "))
b = roat(inpUt("*ﬁ?& "))
op = input("iZEHF (+, -, %, /) ")

if op == "+":
result=a+Db
elif op == "-"
result=a-b
elif op == """
result=a*Db
elif op == "/":

result = a /b if b =0 else "[§E4E2"
else:
result = "JLRGEH "

print(f"58: {a} {op} {b} = {result}")
print(f" 28 7: {type(result)} "

B}Fl: 12

WF2: 34

GEF (+, -, %, [): +
4R 12.0 + 34.0 = 46.0
2A: <class 'float'>

HIEELAR, BRENEA 0



37 |Basic Data Types & Operations —:&ﬁ;ﬁxk%‘

» Summary & Comparison
Integers® % (int)
 C++:int, long, short, ...

« Python: Only int, automatically handles large numbers (3 % int,

B 3 & E K H)

Floating Point Numbers:¥ % 3 (float)

e (C++: float, double

 Python: Mainly uses float (24 f float)



3.7 |Basic Data Types & Operations k&4 RY
» Summary & Comparison

Boolean# R & (bool)

« Python¥ ¥intF £ (True=1, False=0)

Dynamic Typing (31 &£ %)

X=10 I=p
X =10.5



3.2 String Types & Operations



3.2 |String Types & Operations
»> 3.2.1 String Type

An ordered sequence of zero or more characters.

HEANRS/NFHERGHF ).

e A string is represented by a pair of single or double quotation marks

(W3] 5).

Stl’ — " 3

e A string is an ordered sequence (% 5 /& 7)) of characters that can be
indexed (& 3]).

R HEABA SR AL " B OAT A




3.2 |String Types & Operations

> 3.2.1 String Type

>>>¢Let’s go!’
SyntaxError:invalid syntax
>>>“Let’s go!”

“Let’s go!”

>>>¢Let\’s go!’

“Let’s go!”

>>>¢“Hello,Python!” he said’

‘““Hello,Python!” he said’
>>>¢“\*Hello,Python\” he said”

‘““Hello,Python!” he said’

T R B A4 (\) A5 T L



3.2 |String Types & Operations
> 3.2.1 String Type

B Concatenation of string

>>>X — CCHello,,’ >>>X o< “Hello,,9
>>>y = “python!” >>>y = “python!”
>>>Xy >>>X+y

SyntaxError:invalid syntax ‘Hello,python!’



3.2 |String Types & Operations

> 3.2.1 String Type
B Index of string

B & 383E 5 fe BUE) 5 RS

. 18] i R 5
12 411 -10 9 -8 7 6 -5 4 3 2 -
Fl N H | |5 |’ E| @
0 1 2 3 4 5 6 7 9 10 11




3.2 |String Types & Operations

> 3.2.1 String Type
B Use of String

Use [ ] to get one or more characters in a string.

Index: return a single character in the string. <string>[M]
. r

Slice: returns a substring of characters in a string. <F /& ¥>[M: N]

>
J: 1



3.2 |String Types & Operations % E31x K¥
> 3.2.1 String Type

Use [M: N: K] to slice the string (5 4 % #7 /i ) according to the step size
(¥ K).

* <String>[M: N], missing M means to the beginning, missing N means to
the end.

"O—==wasENAT"[:3] #XR "O—="
* <String>[M: N: K], slicing the string according to step K.
"O—==m a2 EtAHNT"[1:82] &RR "—=2L"
"O—==waxtALT"[-1] 4X2 "TANEs2m=—_—0O"



3.2 |String Types & Operations
> 3.2.2 String Operation (FAFEEH1E)

An ordered sequence of zero or more characters.

'5‘1»‘_' .*,;1‘
., 1A ANHUEI UNIVERSITY OF SCIENCE & TECHNOLAOGY

BAERRER H ik
X+Yy HERAT A FXFey
nN*x & x*n EHNKFH EX
Xins e RXRSHT ¥, &g True, F ik gFalse




3.2 |String Types & Operations
> 3.2.2 String Operation (FAFEEHE)

T
HPa
I :
0y F
L= *'P 4
1ran o ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

>SS EH” % 10
‘HHHHHBHBHY

>>>S = “pythoniZs” + “£4&#”
>>>S

‘pythoniz & 42 5 %

>>>“python” in S

True



3.2 |String Types & Operations

> 3.2.2 String Operation (FAFE#4E)
B String Operation Example

Zoa
’ e e o

weekstr=""HH— 5 1§ — B = B I R T R N A
weekld = eval(input("i&H A EHEEE(1-7):")
pos=(weekld-1)*3

orint(weekstr[pos: pos+3])
Users/mengylfan/Documen
BFRAERREF(1-7):7
ERAH

—

AECLER, BTSN 0




3.2 |String Types & Operations

> 3.2.3 String processing functions (5 4F % & %) 3
B String processing functions

Some string handling functions (5 & ¥ 4 22 7) #&) provided in
the form of functions (& £ X)) .

Function Description

KE, BEFHFEXHKE
len("—==456") 4% % 6

& R T/ 1 X

str(x) str(1.23)& % 4"1.23" str([1,2])& % %
II[1 ,2]"

E B it w A DNEH X F K
hex(x) & oct(x) hex(425)4 £ #"0x1a9" oct(425)& 2 %
"00651"

len(x)




T
=3 X
Y
N &
L 194 ANHUI URIVERSITY OF SCIENCE & TECHROLOGY

" o
e v

3.2 |String Types & Operations
> 3.2.3 String processing functions (55 & 4 2 % %)
B String processing functions
Some string handling functions (/4 % & 5) §8) provided in
the form of functions (& £ X)) .

'F_l_JI’—KZ_tiOn De§£:ri_pii_on Z 27
chr() %ﬁ"]UHICOde%@, 18 18 JL A N#) F

ord(x) _ XK FH, &5k #Unicodes o



3.2 |String Types & Operations

> 3.2.3 String processing functions (54 % 4L 2 %

B Unicode encoding

Unicode assigns a unique numeric code (4B "E— ¥ F % 43) to

all characters in the world.

e Unified character encoding, i.e., an encoding that covers almost all

characters.

e From 0 to 1114111 (0x10FFFF) space, each encoding corresponds to

one character.

e KEvery character in a Python string is a Unicode character.



3.2 |String Types & Operations CY) k& k¥
> 3.2.3 String processing functions (54 & &3 % %)

B Unicode encoding
Some interesting examples.

>>>"T+1=2"+ chr(10004)

>>> "X NF Ay egUnicodefd &2 " + str(ord(Ms"))

>>> for i in range(12):
print(chr(9800 + i), end="")




3.2 |String Types & Operations
> 3.2.4 String processing methods(F4f % 4 %

"Method" is a proper term in programming.

e “method” (75 i%) refers specifically to the function <b>() in the

<a>.<b>() style.

e The method itself is also a function (F & A & ¥.& % %) , but related

to <a>.

e The string or string variable is <a> and there are a number of

available methods.



3.2 |String Types & Operations
> 3.2.4 String processing methods( 54 % 4L ¥ 7 %)

Some string handling functions (/4 % &2 2) §€) provided in
the form of methods (VA ¥ i X) .

S1 = "Hello, PYTHON" S1 = "Hello, PYTHON"
S1.lower() S1.upper()
‘hello, python' '"HELLO, PYTHON'

str.lower() 3 str.upper()
BuFHEHIK, 2RFHIE/XE



3.2 |String Types & Operations DEI VX
> 3.2.4 String processing methods( 54 & 4L 32 7 i)

52 = "A,B,N" S "A B C D"
S2.split("G ) S2.split()
[IA'J 'BIJ 'lcl'J IDI] [IA'J I'BI‘, 'Icl'J IDI]

str.split(sep=None)
B\ —AF K, BstrikIEsep o1& #9385 22 %




3.2 |String Types & Operations

> 3.2.4 String processing methods( 5 4f ¢

S N ‘ﬂ
s, O\

1< ¥ ii.!hﬂk F
'5‘%' .*,;1‘

. 1ran ANHUI UNIVERSITY OF SCIENCE & TECHMNOLAOGY

b L)
A )

-
—

S3 = "an apple a day" S4~= "python"

S3.count("a") S4.replace("n", "nl123")

4 'python123’
str.count(sub) str.replace(old,new)

A5 F % sub fstr P i YR %K B = F A Fstral A, FiAoldF F
A Ik B new




3.2 |String Types & Operations OEITCEX 34
> 3.2.4 String processing methods( 54 & 4L 32 7 i)

S5 = " pywthmn ” S5 = "=python="

S5.strip() S5.strip("=")

'python’ 'python’
str.strip(chars)

Mstr P B k& Echars ¥ 7| h &9 F &



3.2 |String Types & Operations
> 3.2.4 String processing methods( 54 % 4L ¥ 7 %)

S6 = "python™

'y «Join( "heldo\
: ( ) S6.center(20, "=")

'h,e,1,1,0" Y o —e=python==== 22>
str.join(iter)
Liter T 2 B A4S str.center(width[.fillchar])
BAAEJ 3 m—Astr F & B strikdE LA width & F,
fillchar3fi £,

ERATFRHERS



32 |Str|ng Types & Operations &&;{1;’:%«’-
> 3.2.5 Formatting of string types (—3—23'-$#§‘\4’6)

TempStr = input(“iFMIATEFSHIEREE:")
if TempStr[-1] in [‘F’, “f’]:
C = (eval(TempStr[o@:-1]) - 32) / 1.8
print(“#¥GFHEEE{:.2f}C”.format(C))
elif TempStr[-1] in [‘C’, ‘c’]:
F = 1.8%eval(TempStr[0:-1]) + 32
print(“HERFENEEZE{: . 2f}F”. format(F))
else:

print(“WAERER] )

<R FH F>.format(<i€ 5 5[5 8 1 E>)



32 |Str|ng Types & Operations -ﬁﬁ;{xk%«’-
> 3.2.5 Formatting of string types (—3—23’-$#§‘\4’6)

1%

"I b EA Pe9CPU S A& AT 1% .format(2021-9-27" "C" ,10)

| ] | _n

O 1 2 O 1 2

FHE PR IORA format() ¥ £ £ #9)ia A



3.2 |String Types & Operations GEI X Iq

> 3.2.5 Formatting of string types (54 %4 ‘\ﬂﬁ).
print ("{}: 1FEAL{}IAICPUL FHZEN{}%" . format("2021-9-27","C",20))
2021-9-27: 1T HALCHICPU 5 2 H20%

{2} H A0} e9CPU & B & 4 {11%". format(”C",20,"2021-9-27")

print("{2}:1FFEWL{0}HICPUL HZE N{1}%" .format("C",20,"2021-9-27"))
2021-9-27: i+ HEHLCHICPU 5 F %~ 20%



32 |Str|ng Types & Operations -ﬁﬁ;{:.;k%«’-
> 3.2.5 Formatting of string types (—3—23’-$7}8»‘\4}6)

SR A& KAL) B B o5 X

{ <ABF5> 0 < XiHlirie>}

print("HiREHEE Z{0:.2f}C".format(32))
R E HRE /232 . 00C



3.2 |String Types & Operations

<, F1z %

> 3.2.5 Formatting of string types (—3—23'-$7}§‘\4’C) )

2B A5

518/85

g {o:

<HL >

ATIR7
HIEANF

=720}, BHHrH{1}".format("hello",

<t F>
<

EXFT
>

AXI5%F

A

=P8 Pad

<EE>

HEigER
HIHEE

& 4>

<K E>

"python")




3.2 |String Types & Operations @
> 3.2.5 Formatting of string types (—3-2%}%%‘\4&)

2B A5

iHHI {0

51885

<H A>

ATIR7
HIEANF

<xf F>

<
EXIFT

>
AXIFT
A

= 2P Pad

<ETE>

HEigER
MIHREE

<, f4z 4
i &>

=~20}, At {1:*>20}" . format("hello",

<K E>

JEr 3
: %ﬁﬁfijfjljzj
[ ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

<EAA>

"python")




3.2 |String Types & Operations DEI ST
> 3.2.5 Formatting of string types (%—ﬁ$#§‘\ﬂﬁ)

"HHIH{0:10}, B H{1:15}" . format("hello", "python")

‘EHiHhello , FHf Hpython

"{0:,.2f}".format(12345.6789)
'12,345.68\
"{0:b},{0:c},{0:d},{0:0},{0:x},{0:X}".format (425)

'110101001,3,425,651,1a9,1A9"



3.3 Composite Data Types &
Operations



3.3 IComposite Data Types & Operation

> 3.3.1 Set type and operation (4 £ % /)
B Definition of set types (42 X)

ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

Set is an unordered combination of multiple elements.
RORSALEHRABE
* Set types are consistent with the concept of sets in mathematics.
FeRVFRFTHRSMOS—EL

* Unordered between set elements, each element is unique, no
identical elements exist.

REAERZALSE, FAALER—, THAERARALE.



33 IComposite Data Types & Operation -&ﬁiixk%‘

> 3.3.1 Set type and operation (4 XM & B iE)
B Definition of set types (42 X)

*Sets are represented by curly brackets {}, with elements
separated by commas.

EeRAXET AT, LEZIMRAETHE.

* Create a collection type with {} or set().
BIZELSEVA { &K set

* To create an empty collection type, you must use set().
BITHEESEAN, LMER set().



33 ICompOS|te Data Types & Operation -ﬁﬁ;{;){‘%"

> 3.3.1 Set type and operation (%A%@’ﬂ&‘ﬁﬁ'f’ﬁ)
B Definition of set types (42 X)

>>> A = {"python", 123, ("python",123)} #i& R{}Z L1 %4
{123, 'python’, ("python’, 123)}

>>> B = set("pypy123") #ie Riset()Z =& &
14,9, 2", '3, '}

>>> C = {"python", 123, "python",123}

{'python’, 123}



3.3 |[Composite Data Types & Operation -ﬁﬁ;i.t.;k%"
> 3.3.1 Set type and operation (%A%Ei"&‘ﬁ%ﬁ?)
B Set operator (£4BHEH)

. SIT .
. SAT .
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> 3.3.1 Set type and operation (%A%@’ﬂ&‘ﬁﬁ'f’ﬁ)

B Set operator (FABMH) G5 M 4
BAE A+ B 19 i

SIT 7, BE—NIHEE, CREEEESHITHA LE
S-T £, BE—NH3EE, CRBELESSERATYHAE
S&T R, B —ANFEL, CERANAESSTYHLE
SAT #h, BE—ANFHEES, ARESSFTYHIEHMRBLE

S<=T &S<T i&wTrue/False, #I8SATHTE £ 4

S>=T & S>T  i&mTrue/False, #uSATH a4 % 4




33 IComposite Data Types & Operation iﬁii;k%"

> 3.3.1 Set type and operation (&4 X% & )

B Set operator (F£4FVEHN) s-t
s = {123, 456, “hello”} set()
t = {123, “hello”, 456, “python”, 456}
t-s
s |t {*“python”}
{123, 456, “hello”, “python”}
t"s
s & t {*“python”}
123, 456, “hello”
1123, 456, “hello”} (<

False



3.3 ICompOS|te Data Types & Operations]

ﬁ i 4 4 J{ F
1848 ANHUI UNIVERSITY OF SCIENCE & TECHNOLOGY

> 3.3.1 Set type and operation (%A%@’ﬂ&‘ﬁ%’ﬁ?)
B Set operator (FEA4FEAEH)

4738 5% e i

BAF 5 B Rk
Sl=T i, X#EES, LHLEELSKHFTIYHHALE
S-=T £, RHEES, CBELEESSETRATYHAAE
S&=T R, RHFEES, QLERNAEAEESSHITHLE
SA=T i, R#FEES, eEEESFHTTHERRLE




3.3 |Composite Data Types & Operations(:y) % 4 £ = K ¥
> 3.3.1 Set type and operation (%A%ﬂ&‘ﬁﬁ'f’ﬁ)
B Set operator (£4BHEH)

>>> A — {"p", "yll 123}

>>> B = set("pypy123")

>>> AlIB
{ 1! |p| |2| ly, l3l, 123}

>>> A-B S>> A -=
>>> A >>> A
{123} {123}

1Py, 1235



33 ICompOS|te Data Types & Operation {&&;{;k%«’-
> 3.3.1 Set type and operation (%A%ﬁ&%ﬁ?)
B Set processing method (443 7 %)

S.add(x) e EXTAEASE, HxEmE|S
S.discard(x) #®S¥TLEX, WBXRALEALASY, s
S.remove(x) #BSELEX, WwEXRALALSYE, &2KeyErrorg#
S.clear() HBESY A LE
S.pop() AR B SE)—A L&, HS, £SH = =4 KeyErrori#




33 ICompOS|te Data Types & Operation &&;i.r.;k‘%"

> 3.3.1 Set type and operation (%A%ﬁ&%ﬁ?)
B Set processing method (443 7 %)

Bt B % R ik Rk
S.copy() i6 5 £ 4 S —Aa &
len(S) B £ ASHAEANK
XinS FwrSP LEX, XEEASSY, #amTrue, % )ik gFalse

xnotin S AWSE AEX, XRAEEASSY, B@True, % Nk gFalse
set(x) KA AN T BXHEHELLY




33 ICompOS|te Data Types & Operation -ﬁﬁ;{;x%’-
> 3.3.1 Set type and operation (%A;E*i&ﬁ&%)
B Set processing method (443 7 %)

>>> fry.
>>> A= {"p", "y", 123} while True:
>>> for item in A: print(A.pop(), end=""))
print(item, end="") except:
p123y e
>>> A p123y
{'p', 123, 'y} y

set()



33 ICompOS|te Data Types & Operation -ﬁ&;{;k%"

> 3.3.1 Set type and operation (%A%@’ﬂ&ﬁ'ﬁ?)
B Set type application scenarios (4 XA M H3%HF)

Comparison of inclusion relationships
LaX ALK

>>> in {ll mn n ll 1 23}
True
>>> {ll 1] 1 II} >_ {llpll, llyll 123}

False
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> 3.3.1 Set type and operation (ﬁ"‘%’é’ﬂ&‘ﬁ%ﬁ?)

B Set type application scenarios (£4XAB B A FHF)
Data de-duplication: no duplication of all elements of the set type

BPFEET: FERBHAAZTRLEL

>>>Is =["p", "p", "y", "y", 123]

>>> s = set(ls) #ART AT AL GH L
{'p', 'y', 123}

>>> It = list(s) #LTUAFESHBEA I &

['p", "Y', 123]
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> 3.3.2 Sequence type and operation (7] KA & Btk )

B Sequence Type Definition
Sequence is a set of elements with sequential relationship

FIRBEAAG *:AG—HAE

* Sequences are one-dimensional vectors of elements, and the
element types can be different.

 Similar sequence of mathematical elements: So, S1, ..., Sn-1

* The elements are guided by ordinal numbers, and specific
elements of the sequence are accessed by subscripts.

[ AER AT T, BITARG RS0 ZLE]



3.3 [|Composite Data Types & Operations(:3 &ﬁii.r.;k“*"
> 3.3.2 Sequence type and operation (7] X &ﬁ'ﬁ;)
B Sequence Type Definition

Sequence is a set of elements with sequential relationship
FIRBEAXE X AH—BLE

string tuple Ii:;:t

sequence



3.3 ICompOS|te Data Types & Operation

0) % fi s x K ¥

> 3.3.2 Sequence type and operation (5] E B & BF4E)

B Sequence Type Definition
Definition of serial number

|55 632 L]
| B &% B 5
-5 4 3 22 1
"BIT" 13.1415| 1024 (2,3} ["+ 5" 9]
0 1

2 3 4

EREIEF T
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> 3.3.2 Sequence type and operation (5 7] %ﬁl{%ﬁ?)

Sequence type generic operators

[ A5 £ B8 R B Ak

B Sequence processing functions and methods

HBEF RN R ¥k
Xins e RXZA-FIs¥ L%, &8 True, % N|i&wgFalse
X notins e RXR A Fsti A%, AgFalse, % Mi& = True
s+t & EFHAK-7|sA=t
s*n & n*s ¥ A-7IsEFInk
s[i] %3], BEsTHEALE, IRAFINAS
sli: j] & sli:j: k] ¥k, BwAsist Zisljirkd ¥ ke £ F 45 7|
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> 3.3.2 Sequence type and operation (5 7] %'&!&ﬁ'ﬁ?)

B Sequence type operation example

>>> s ="123456"
>>> s[::-1]
‘654321"

>>>|s =["123", 456, "789"]
>>> Is[::-1]
[“789’°, 456, ‘123']
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> 3.3.2 Sequence type and operation (7] X &ﬁ'ﬁ;)
B Sequence type operation example

>>>s=(2,3,4)

>>>t =[2, 3, 4, “Python”]

>>>sint

False

>>>snotint
True

>>>S+ t
TypeError

>>>2%*s
(2,3,4,2,3,4)



3.3 |Composite Data Types & Operations{

3 &
-

> 3.3.2 Sequence type and operation (7] X Ziﬁ'ﬁ?)
B General Functions and Methods for Sequence Types

3 Bhe T i #E SN B AT ik
len(s) BEFIISHKRE, BFALEAK
min(s) B RFISHENDAEK, SPAEEETILE
max(s) BEFFISHRRAK, STALEEETILE
22!233&) if’“ B A FISAIT 4 B B & B —ok h A XL E
J)s.count(x) BB FF|S P ik IXE) B ok B




3.3 |Composite Data Types & Operations{

'-
= =
= =
-

> 3.3.2 Sequence type and operation (7] X Ziﬁ'ﬁ?)
B General Functions and Methods for Sequence Types

>>> |s = ["python", 123, ".i0o"

>>> len(ls)

3

>>>Is =[12, 35, 8, 20]
>>> max(ls)

35

>>> |s.index(8)

2

>>>|s=[12, 35, 8, 12]
>>> |s.count(12)
2

>>> s =[12, 35, “hi”]
>>> max(ls)
TypeError



3.3 |Composite Data Types & Operations(®)) % f i = X%

> 3.3.2 Tuple type and operation (/T2 E R & 3E4E)
B Tuple type definition

Tuple is a special type of sequence type
ARSI AR PG ET

- AR —MFFNEY, — 2R RIS K
- RS () R tuple() €1, ARERAES,

¥
=

- TR XA D ET
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> 3.3.2 Tuple type and operation (méﬂ%’ﬂ&ﬁ'ﬁ? )
B Tuple type definition

>>> ¢ = "cat", "dog", "tiger", "human”
>>> C

(‘cat’, 'dog’, "tiger', 'human')

>>> color = (4352, "blue", c)

>>> color

(4352, 'blue’, (‘cat’, 'dog’, "tiger’, 'human'))



3.3 |Composite Data Types & Operations(- -ﬁﬁii;){"“
> 3.3.2 Tuple type and operation (méﬂ.%’ﬂ&%ﬁ?)
B Tuple type definition

LG A5 LR 6 23R8 M FM

- LA T A7 LR o9 o3R8 A 4%
- LA E R A G R, EsLEH KRB
- & R A RS
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> 3.3.2 Tuple type and operation (méﬂ%’ﬂ&ﬁ'ﬁ? )
B Tuple type definition

>>> ¢ = "cat", "dog", "tiger", "human”
>>> c[::-1]

("human’, 'tiger', 'dog’, 'cat')

>>> color = (4352, "blue", c)

>>> color[-1][2]

"tiger’
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> 3.3.2 List type and operation (%)% K& & FE/k )
B List Type Definition

FIRRFFIRBEG—FT R, T25%H

Pl RR—AAIEY, RS TAMERS K
RAFES [ Rlist) Ak, TERALS, 55
FlATEAERDTARA, LRERH
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» 3.3.2 List type and operation (5']7&3’%5*1&%4/?)
B List Type Definition

>>> |s = ["cat”, "dog", "tiger"”, 1024]

>>> |s
[‘cat’, 'dog’, "tiger', 1024]
>>> [t =1s Is

N

>>> |t ['cat','dog’,"tiger',1024]

['cat’, 'dog’, "tiger', 1024] It -

FH5 [] AR AP A, BARIELT] R
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» 3.3.2 List type and operation (5']7&3’%5*1&%4/?)
B List type operations

>>> |s = ["cat”, "dog", "tiger"”, 1024]

>>> |s
[‘cat’, 'dog’, "tiger', 1024]
>>> [t =1s Is

N

>>> |t ['cat','dog’,"tiger',1024]

['cat’, 'dog’, "tiger', 1024] It -

FH5 [] AR AP A, BARIELT] R



3.3 |[Composite Data Types & Operation -:&&;i.r.;k‘%"
> 3.3.2 List type and operation (§lji%§&ﬁ'ﬂ£)
B List type operations
5 B AR Ty ik M iE
Is[i] = x 2P| RIsBit & HX
Is[i: j: k] = It R 7 At dkIsin b BAT*t R AE T7 4
del Is[i] ks Als+ it &
del Is[i: j: k] mE 7] s #izl FjAkh ¥ ke9 L&
Is += It 2H7 &ls, ¥F AR EEMRE 7] LsP
Is *= n HFAls, AAFEFENK




3.3 |Composite Data Types & Operations(-} % # 1% x K¥
> 3.3.2 List type and operation (F] % K& &ﬁ'ﬁ:)
B List type operations

>>> Is = ["cat”, "dog", 10, 24, 1024]

>>> Is[2] = "tiger”

>>> |s
[‘cat’, 'dog’, "tiger’, 24, 1024]
>>> Is[::2] =[1, 1, 1]

>>> s
[1, 'dog’, 1, 24, 1]
>>> [t =[123, 456] [123, 456, 1, 'dog’, 1, 24, 1]

>>> It +Is



3.3 ICompOS|te Data Types & Operations{:

> 3.3.2 List type and operation (illi%ﬂ&ﬁ'ﬂ?)

B List type operations
>>> |s = ["cat”, "dog", "tiger"”, 1024]

ﬁ } b
o -
. ANHUI URIVERSITY OF SCIENCE & TECHROLOGY

>>>Is[1:2] = [1, 2, 3, 4] >>> Is = [1,2,3,4]
>>>Is >>> Is[1:2] == Is[1]
[‘cat’, 1, 2, 3, 4, "tiger', 1024] False

>>> del Is[::3] >>> Is[1] =[1,2,3]
[1, 2, 4, "tiger’] >>> Is

>>> |s*2 [1,[1,2,3],3,4]

[1, 2, 4, "tiger’, 1, 2, 4, "tiger']
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> 3.3.2 List type and operation (3] i%ﬂ&ﬁ'ﬁ:)

B List type operations functions and methods

Is.append(x) L7 sz B @ — AT EX

Is.clear() M7 Els¥ B L&
Is.copy() 4 R AT A, RAlsFRTA L&
Is.insert(i,x) 3 &Sk Fils B 3& M LEX

Is.pop(i) FAIRIsF £z EAXR B A MR EZALE
Is.remove(x) Fe 7| &lsF b by £ — AL & XM %R

Is.reverse() ¥ 7| £lsF 84 L& R 3%
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> 3.3.2 List type and operation (ﬁlli%&“&ﬁ'ﬂ?)

B List type operations functions and methods
>>> |s = ["cat", "dog", "tiger"”, 1024]

>>> |s.append(1234)

['cat’, 'dog’, "tiger', 1024, 1234]

>>> |s.insert(3, "human")

[‘cat’, 'dog’, "tiger', 'human', 1024, 1234]
>>> |s.reverse()

[1234, 1024, 'human’, "tiger’, 'dog’, 'cat']




3.3 |[Composite Data Types & Operation S iﬁii;){"“
> 3.3.3 Sequence type application scenarios (7| X R & }ﬂ%—‘é’-)

BIE£RT: TH o |k

-AARATARRIREGERAB T, RZATERERGF
-F| R R RE, CERRFAYFIIRA
- RERER: AT —AAFFBZE, EnBtEen
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> 3.3.3 Sequence type application scenarios (F §IJ ;Eﬂ_;l ) 52 }ﬂ;%%)

oy 3 Y

for item mls : for item /17 tp :

<15 8] B> <15 4] >
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> 3.3.3 Sequence type application scenarios (F 5'] %i‘l )i %7%)
BT

- R AA 2 RBERAAFTRE, HBAALELY

>>> |s = ["cat”, "dog", "tiger"”, 1024]
>>> |t = tuple(ls)

>>> |t

(‘cat’, 'dog’, "tiger', 1024)
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> 3.3.4 Dictionary Type (F3ER)
B Dictionary Type Definition

}Eﬁ-“ﬂkfﬂ'”

- Bt R —Ar 4 (&3] ) Ao i (3 3R) M3t B

41 &, Z.
A4 & %g@ N ARAs. %8

8 &
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> 3.3.4 Dictionary Type (F3ER)
B Dictionary Type Definition

}Eﬁ-“ﬂkfﬂ'”

- BRI R — A4 (% 5] )AL (BdR) 92T B

AR E: & e ‘name” : “zhangsan”
m) "age" : 18
SEmeE: e "ID"  : "2022001"
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> 3.3.4 Dictionary Type (F3ER)
B Dictionary Type Definition

g%“akgﬂ_”

- BRAFR — A4 (& 5] ) Fe i (2048 ) 093 B
HEmeE: ke
I ] =

0 1 2 SRR E: e

A7 AT GO .NEBAEH BENBTINET] BAERTN G AP AHBERLET]
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> 3.3.4 Dictionary Type (F3ER)
B Dictionary Type Definition

F XA E "W gt MR

- GEAE AT G RBIER TR Python3.6 3] & 5
- F R AT RS, AR A 5

R KAES (Aedict (61, SRR E 5 kT

{<EE1>:<[A1>, <4E2>:<fH2> -+, <pEn>:<[fAn>}
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> 3.3.4 Dictionary Type (F3ER)
B Dictionary Type Definition

AFEETEY, BIRAE

<FHETE>={<E1>i<i>, ..., <EN><HEn>}

<ffi>=<FuTE>[<t>] <FETs>S[<>]=</E>

| AR@FREETF RG] BG KRG LE
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> 3.3.4 Dictionary Type (F3ER)
B Dictionary Type Definition

>>> d — {"EF ":"jb?:“, ll%ll:u:{#ﬁ%ﬁ", II‘;%II:II 65{@"}

>>> d

{'"FE""RF',"E£B" LR, EE" ]
>>>d["F E"]

Elv

>>> d[ll% Il] — ll%&ll
>>>d

(PR R, EE AN, HE: O, ERT BRI




3.3 |Composite Data Types & Operations(®) -ﬁﬁ;i.t.;k%"

> 3.3.4 Dictionary Type (F#HER)
B Dictionary processing functions and methods (3243 {8 & ¥ k)

) B R T ik 48 ik
del d[Kk] i 5 S dl o Ak B 09 38 1A
kind P drakat & aFiady, wF Ak True, Z 0 False
d.keys() 8w S dd A a1z 8
d.values() w5 d T A A9 4EAS 8
d.items() e Fnd TR AT 1E &
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> 3.3.4 Dictionary Type (S3r K M)

B Dictj ing functj th 23 AR BRIy ik
R L B P ity )

>>> del d[‘age’]

>>> d
{‘name’: ‘zhangsan’, ‘id’: 2019001’}

>>> ‘hame’ in d

True >>> d.items()
>>> d.keys() dict_items([ (‘name’,’zhangsan’),
dict_keys([‘name’, ‘id’]) (id’,'2019001°)])

>>> d.values()
dict_values([‘zhangsan’, ‘2019001°])



33 IComposite Data Types & Operation -ﬁﬁui.r.;k‘%"

> 3.3.4 Dictionary Type (F#HER)
B Dictionary processing functions and methods (3243 {8 & ¥ k)

5 B R T ik H4iK
d.get(k, <default>) 4k# 4, MiiwtapiE, 740 i&=<default>14
d.pop(k, <default>) | 4k# 4, WEk4aRmiE, F 420 &= <default>14

d.popitem() FEALA T sd o Bk — ANl ay, WALl Xia e
d.clear() W 5 B AT 6 4 AR At

len(d) 6w S d e & AN
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> 3.3.4 Dictionary Type (F#HER)
B Dictionary processing functions and methods (3243 {8 & ¥ k)

>SS d — {ll‘:]? II:II;]b.Fj‘:?II, |l%ll:lli{1)g§%‘%ﬁu, ||‘(~7)£‘_||:|| azéjgll}
>>> d.get("FE"," 7L E")

Elva

>>> d.get(" & sk e " g 22 ")
R =R

>>> d.popitem() >>> d

n ‘ll.ll —mn LU ‘ll.ll P AL
("£8', " Em') {"FE" e, R Em" e
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> 3.3.4 Dictionary Type (3 X M)
B Dictionary type application scenarios (R XA HBHF)

R A &) R A

- RPN A, BN AT A
-t T AR R IR S, BAEAE, RBEE

- R ERMER: KA AN, MBI CA]
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> 3.3.4 Dictionary Type (SF3rEH)
B Dictionary type application scenarios (3£ R &5 H3%HF)

TLF )

for k ind :

<& a) P>
>s>d={a":1, ‘b’: 2} >>>d=1{a:1, ‘b’: 2}
>>> for k in d: >>> for k in d:
print(k) print(d.get(k))

a 1
b 2
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3.X |Homework

> FEARREBRGZ WAL

B 25— ANPython2 ), ERAFERZEFBRENELSEEZLAL, ERELER
FEZFWHABIEEXEER

‘1_11'1 “-'n. \
{ )i ;i
£ ) I
=
3 =
IJ‘ 3
T 45
L o
1943

ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

1. e N\ 5 It 2. R Rt A

« BRAEGEELD . GitE X
CTHE FEkE. F5 B AN Ly, FHH
CHT SAAAL T -G SRR SS. RAY. FHS
- F A B ARG A - TR E By H

S FAZER L

- K RAeELE



3.X
>

IHomework

FAZEEERG DN RL 4 sasinsh RRSRAREAGL, 53

45—/ Pythonf£ -, EAF%
REFBRGNELEELL, &
RELBEMF=ZFNARIEL
A iR

3. %A Zm HHE A

% 18) 7] it
- dF 5/ G )
- 3B F AL R G HE
- PREUF AR ik

K3
students = {
'2024001": {
"name”: "IK=",
‘age’: 18,
'scores’: {
"#F: 85,
"FiE": 92,
"YmAL": 78
j
j
#..RZ5%E
}

i 1% R & & il BT R R AR

- O
9: ‘ﬁ' & 4 4 4 ){ ¥
14 ANHUE UNIVERSITY OF SCIENCE & LAMGY

& TECHNO

courses = ["# %", "3&1&", "fAL")



32X IHomework
> FAREERHESMAL

HET LT

Ty .‘ 4
11as g ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

B 55 —APythonB ), EAFEREPFBRENELSEEZLALR, ERELENR

FZFWHABERE R

FEBRS GRS

RENRA: FHEH, BF, JIR, FH, KREFHEXE

. KAFERER
. EWFEERER
. BRGSO
. IREGHEF
. ERGRERS
. BRERSR

o U A W N =

THIEFEINRE(1-6): 1



