
;OL�7`[OVU�PU[LYWYL[LY

@V\�JHU�Y\U�[OL�7`[OVU�PU[LYWYL[LY�[V�Y\U�`V\Y�JVKL�I`�Q\Z[�[`WPUN� python3 �PU�H�;LYTPUHS�^PUKV^��VY� py �PM�`V\
HYL�VU�>PUKV^Z���0[�[HRLZ�V]LY�[OL�;LYTPUHS�HUK�`V\�ZOV\SK�ZLL� >>> �[V�[OL�SLM[��^OPJO�TLHUZ�P[»Z�YLHK`�[V
PU[LYWYL[�`V\Y�7`[OVU�JVTTHUKZ�

;OL�PU[LYWYL[LY�PZ�\ZLM\S�MVY�KLI\NNPUN��^OLYL�`V\�Y\U�WPLJLZ�VM�JVKL�MYVT�H�SHYNLY�WYVNYHT�`V\�HYL�^YP[PUN�[V
ÄN\YL�V\[�^O`�P[»Z�UV[�KVPUN�^OH[�`V\�PU[LUK�

;V�NL[�V\[�VM�[OL�7`[OVU�PU[LYWYL[LY�HUK�IHJR�[V�[LYTPUHS��[`WL� exit() �HUK�WYLZZ�,U[LY�

6WLYH[VYZ�HUK�WYLJLKLUJL

)HZPJ�IPUHY`�HUK�\UHY`�VWLYH[VYZ

;OL�7`[OVU�PU[LYWYL[LY�PZ�\ZLM\S�[V�Y\U�ZTHSS�U\TILYZ�VM�JVTTHUKZ�[V�ZLL�^OH[�[OL`�KV�HUK�JOLJR�`V\Y
\UKLYZ[HUKPUN��HZ�^L�^PSS�VM[LU�KV�PU�JSHZZ��-VY�L_HTWSL��[OL�PU[LYWYL[LY�JHU�KV�IHZPJ�HYP[OTL[PJ!

>>> 2+2 
4 
 
>>> 2**4 
16 
 
>>> 1024/8 
128 

*VTTVU�VWLYH[VYZ�[OH[�7`[OVU�Z\WWVY[Z�PUJS\KL� +, -, /, *,** �HUK� abs() �MVY�HIZVS\[L�]HS\L!

>>> abs(-10) 
10 

(SZV�[OLYL»Z�[OL�YLTHPUKLY�VWLYH[VY��TVK\S\Z�� % ��YLTLTILY�SVUN�KP]PZPVU�!

>>> 13 % 3 
1 

(UK�[OL�ÅVVY�KP]PZPVU�VWLYH[VY� // �PM�`V\�Q\Z[�^HU[�[V�RUV^�OV^�THU`�^OVSL�U\TILY�[PTLZ�KVLZ�H�U\TILY
KP]PKL�PU[V�HUV[OLY!

>>> 13 // 3 
4 

:V�IL[^LLU�[OL�YLTHPUKLY�HUK�[OL�ÅVVY�KP]PZPVU�VWLYH[VYZ��[OL�YLZ\S[Z�ZOV\SK�JVTIPUL�[V�NP]L�`V\�[OL�VYPNPUHS
PU[LNLY�`V\�KP]PKLK�



7YLJLKLUJL�Y\SLZ
3PRL�PU�HSNLIYH��YLTLTILY�7,4+(:&���PM�`V\�\ZL�T\S[PWSL�VWLYH[VYZ�PU�H�ZPUNSL�L_WYLZZPVU��[OLYL�HYL
WYLJLKLUJL�Y\SLZ�[V�KL[LYTPUL�^OPJO�VYKLY�VM�VWLYH[PVUZ�� ** �[HRLZ�[OL�OPNOLZ[�WYLJLKLUJL��MVSSV^LK�I`
ULNH[PVU� -x ��MVSSV^LK�I`� * ��� % ��HUK� / ��MVSSV^LK�I`� + �HUK� - ��>OLU�PU�KV\I[��\ZL�WHYLU[OLZLZ��^OPJO
HS^H`Z�[HRL�[OL�OPNOLZ[�WYLJLKLUJL!

>>> -1**2 
-1 
>>> (-1)**2 
1 

bmathb�TVK\SL
>OH[�PM�`V\�^HU[�[V�KV�TVYL�JVTWSL_�TH[O�JHSJ\SH[PVUZ&�;OL�7`[OVU�PU[LYWYL[LY�THRLZ�MVY�H�gYea[�ZJPLU[PÄJ
JHSJ\SH[VY�PM�`V\�Y\U�[OL�JVTTHUK� import math �

7`[OVU�JVTLZ�^P[O�THU`�TVK\SLZ��HSZV�JHSSLK�WHJRHNLZ�VY�SPIYHYPLZ��[OH[�JVU[HPU�\ZLM\S�M\UJ[PVUZ��PU�[OL
ZLUZL�[OH[�^L�SLHYULK�HIV\[�SHZ[�[PTL�!

>>> math.exp(math.log(3)) 
20.085536923187668 
 
>>> 100*math.log(math.e) 
100.0 
 
>>> math.sqrt(math.cos(math.pi)**2 + math.sin(math.pi)**2) 
1.0 

/LYL�� math �PZ�[OL�TVK\SL�UHTL��[OPUN�[OH[�JVU[HPUZ�M\UJ[PVUZ�SPRL� sqrt �� exp �� log ��L[J����[OL� import math 
WPLJL�VM�[OL�JVTTHUK�[LSSZ�7`[OVU�[V�SVHK�HSS�M\UJ[PVUZ�PU�[OL�TVK\SL�UHTLK�ºTH[O»�

@V\�JHU�YLHK�HIV\[�HSS�[OL�M\UJ[PVUZ�VUSPUL�PU�[OL�TH[O�TVK\SL�VUSPUL�

brandomb�TVK\SL
@V\�JHU�HKK�ZVTL�YHUKVTULZZ�[V�`V\Y�WYVNYHTZ�^P[O�[OL� random �TVK\SL��0[�JHU�IL�PTWVY[LK�Q\Z[�SPRL� math !
 import random ��;OLYL�HYL�SV[Z�VM�\ZLM\S�M\UJ[PVUZ�OLYL��I\[�0»SS�PU[YVK\JL�`V\�[V�[^V��-PYZ[�� random() �NLULYH[LZ
H�YHUKVT�U\TILY�IL[^LLU���HUK����0[�PUJS\KLZ���PU�[OH[�YHUNL��I\[�UV[����^OPJO�0»SS�^YP[L�B������

>>> random.random() 
0.7660076867816247 

/V^�JV\SK�^L�NLULYH[L�H�YHUKVT�U\TILY�IL[^LLU���HUK���&

/V^�HIV\[�IL[^LLU���HUK���&

https://docs.python.org/3/library/math.html


:LJVUK��PM�`V\�VUS`�^HU[�^OVSL�U\TILYZ�IL[^LLU�H�HUK�I�PUJS\ZP]L�BH��ID�� rantint(a, b) �KVLZ�[OL�QVI!

>>> random.randint(3, 6) 
5 

@V\�JHU�YLHK�TVYL�HIV\[�[OPZ�TVK\SL�HUK�^OH[�M\UJ[PVUZ�HYL�H]HPSHISL�PU�[OL�VUSPUL�7`[OVU�KVJ\TLU[H[PVU�

+H[H�[`WLZ

5V^�[OH[�^L�RUV^�IHZPJ�RPUKZ�VM�VWLYH[PVUZ�^L�JHU�WLYMVYT�PU�7`[OVU�HUK�ZVTL�\ZLM\S�TVK\SLZ��^OH[�RPUKZ�VM
KH[H�JHU�P[�WYVJLZZ&

0M�`V\�^LYL�NVPUN�[V�KLZPNU�H�Z`Z[LT�[OH[�WYVJLZZLZ�KH[H��^OH[�M\UKHTLU[HS�[`WLZ�VM�KH[H�^V\SK�`V\�^HU[�[V
THRL�Z\YL�P[�PUJVYWVYH[LK�HUK�HJJV\U[LK�MVY&

7`[OVU�OHZ�MV\Y�IHZPJ�[`WLZ�VM�KH[H��KH[H�[`WLZ�!�PU[LNLYZ��PU[Z���U\TILYZ�^P[O�]HS\LZ�HM[LY�[OL�KLJPTHS�WVPU[
�ÅVH[Z���[L_[��Z[YPUNZ���HUK�[Y\[O�]HS\LZ��)VVSLHU��

7YPU[PUN�PUMVYTH[PVU�[V�[OL�JVUZVSL
;V�WYV]PKL�L_HTWSLZ�HUK�L_WSHPU�H�SP[[SL�TVYL��0»T�NVPUN�[V�\ZL�H�M\UJ[PVU�I\PS[�PU[V�7`[OVU�[OH[�OLSWZ�KPZWSH`
KH[H�PUZPKL�VM�`V\Y�WYVNYHTZ! print() ��(Z�`V\�^YP[L�JVKL�PU�7YVQLJ[���HUK�IL`VUK��[OL�WYPU[�M\UJ[PVU�^PSS

���IL�\ZLM\S�[V�KPZWSH`�PUMVYTH[PVU�HIV\[�^OH[»Z�NVPUN�VU�PUZPKL�`V\Y�WYVNYHT
���ZOV^�[OL�YLZ\S[�VM�WYVISLTZ�`V\�ZVS]L
���WYV]PKL�PUZ[Y\J[PVUZ�[V�\ZLYZ�HIV\[�OV^�[V�\ZL�`V\Y�WYVNYHT�

6R�ZV�OLYL�HYL�L_HTWSLZ�VM�\ZPUN� print �[V�KPZWSH`�PUMVYTH[PVU�HIV\[�[OL�IHZPJ�KH[H�[`WLZ�PU�W`[OVU!

>>> print(2+2)
4 
 
>>> print(19/2)
9.5 
 
>>> print(ۈHello World!ۉ) 
Hello, World! 
 
>>> print(True)
True

5V[LZ!

���/LYL��LHJO� 2 �PZ�[YLH[LK�HZ�H�U\TLYPJHS�PU[LNLY��PU[���5V[PJL�[OH[�\USPRL�[OL�Z[YPUN�L_HTWSL��7`[OVU
L]HS\H[LZ�[OL�VWLYH[PVU� 2+2 �[V�NL[����[OLU�WYPU[Z�[OL�YLZ\S[�[V�[OL�JVUZVSL��6[OLY�L_HTWSLZ�VM�PU[Z�PUJS\KL
�����������������



���7`[OVU�L]HS\H[LZ� 19/2 �HUK�WYPU[Z�[OL�YLZ\S[�[V�[OL�JVUZVSL��^OPJO�PZ�H�ÅVH[PUN�WVPU[�U\TILY��VY�ÅVH[�MVY
ZOVY[���@V\�JHU�[LSS�ILJH\ZL�\USPRL�PU[Z��ÅVH[Z�OH]L�H�KLJPTHS�WVPU[�PU�[OL�U\TILY��6[OLY�L_HTWSLZ�PUJS\KL
������������ ���������

���/LYL�^L�KPZWSH`�[OL�SP[LYHS�[L_[�º/LSSV��>VYSK�»��;OL�ZPUNSL�X\V[LZ�[LSS�7`[OVU�[V�[YLH[�[OL�LUJSVZLK�^VYKZ�HZ�H
SP[LYHS��[L_[\HS�WOYHZL�HUK�UV[�[Y`�[V�[YLH[�P[�HZ�H�JVTTHUK��SPRL�����PU�[OL�UL_[�L_HTWSL���3PRL�[OL����
L_HTWSL��^L�ZLL�[OH[�WYPU[�L]HS\H[LZ�P[»Z�PUW\[�PUZPKL�[OL�WHYLU[OLZPZ�

0[�NP]LZ�\Z�[OL�[L_[�^P[OV\[�[OL�X\V[LZ��ILJH\ZL�[OL�[L_[�PZ�[OL�HJ[\HS�KH[H��UV[�[OL�X\V[LZ�
;OPZ�RPUK�VM�º[L_[»�KH[H��LUJSVZLK�I`�LP[OLY�ZPUNSL�º»�VY�KV\ISL�X\V[LZ�		��`V\Y�JOVPJL��I\[�WPJR�VUL�HUK
Z[PJR�^P[O�P[���PZ�JHSSLK�H�Z[YPUN�

���)VVSLHU!�,P[OLY� True �VY� False ��UV[L�[OH[�[OL�\WWLYJHZL�ÄYZ[�SL[[LY�PZ�PTWVY[HU[��7`[OVU�^VU»[�\UKLYZ[HUK
 true ��

,_HTWSL!�+LI\NNPUN�^P[O�btXrtleb

7YPU[�Z[H[LTLU[Z�JHU�IL�]LY`�\ZLM\S�^OLU�KLI\NNPUN�`V\Y�SHIZ�HUK�WYVQLJ[Z��-VY�L_HTWSL�� turtle �OHZ�M\UJ[PVUZ
[OH[�[LSS�`V\�^OLYL�[\Y[SL�J\YYLU[S`�PZ�� position() ��HUK�^OH[�KPYLJ[PVU�P[»Z�MHJPUN�� heading() ���@V\�JHU�\ZL�[OLZL
PU�WYPU[�Z[H[LTLU[Z�[V�OLSW�`V\�\UKLYZ[HUK�[OL�[\Y[SL»Z�J\YYLU[�Z[H[L�^OLU�P[�KVLZ�ZVTL[OPUN�`V\�KVU»[�L_WLJ[!

# perform a sequence of steps 
forward(50) 
right(33) 
backward(77) 
left(42) 
forward(11) 
 
# print out info about the turtleۉs state 
print(ۈThe turtle is positioned at (x,y) =ۉ, position(), ۈand is facingۉ, heading(), ۉ.ۈ) 
print(ۈThe distance to the origin isۉ, distance(0, 0), ۉ.ۈ) 
The turtle is positioned at (x,y) = (-3.71,43.66) and is facing -9.000000000000002 . 

7YPU[�^P[O�T\S[PWSL�HYN\TLU[Z

@V\�JHU�WYPU[�T\S[PWSL�[OPUNZ�V\[�H[�VUJL�^P[O�H�ZPUNSL� print() �Z[H[LTLU[�ILJH\ZL� print() �HJJLW[Z�T\S[PWSL
HYN\TLU[Z��;OL�Z`U[H_�PZ� print(thingA, thingB, ..., thingN) �HUK�HYN\TLU[Z�JHU�OH]L�KPɈLYLU[�KH[H�[`WLZ!

4\S[PWSL�WYPU[�Z[H[LTLU[Z

,HJO�[PTL�[OH[�`V\�JHSS�WYPU[�PU�`V\Y�WYVNYHTZ��P[�JYLH[LZ�H�UL^�SPUL��ZV�PM�`V\�JHSS�WYPU[�T\S[PWSL�[PTLZ�PU�H�YV �̂�[OL
[L_[�NL[Z�WYPU[LK�VU�ZLWHYH[L�SPULZ!

print(1)
print(2)
print(3)

>>> print(ۈThe result of my program isۈ ,90/15 ,ۉ and there are ۈ ,1+1+1+1+1 ,ۉ arguments in this 
The result of my program is 6.0 and there are 5 arguments in this print statement. 



���YLZ\S[Z�PU!

1 
2 
3 

@V\�JHU�HSZV�JHSS�WYPU[�^P[OV\[�HU�HYN\TLU[�HUK�P[�^PSS�WYPU[�H�ISHUR�SPUL�[V�[OL�JVUZVSL!

print(1)
print()
print(2)

���YLZ\S[Z�PU!

1 
 
2 

*OLJRPUN�KH[H�[`WLZ
0M�`V\»YL�PU�KV\I[�HIV\[�^OH[�[OL�KH[H�[`WL�PZ��`V\�JHU�\ZL�7`[OVU»Z� type() �M\UJ[PVU!

>>> type(32.0) 
<class 'float'> 
>>> type(False) 
<class 'bool'> 

6WLYH[VY�KH[H�[`WL�JVTWH[PIPSP[`
+H[H�[`WLZ�TH[[LY��@V\�JHU�VUS`�WLYMVYT�JLY[HPU�VWLYH[PVUZ�VU�KPɈLYLU[�KH[H�[`WLZ��HUK�[OL�YLZ\S[Z�TPNO[�UV[
THRL�ZLUZL�PM�`V\»YL�UV[�JHYLM\S�

-VY�L_HTWSL�� ۉ1ۉ + ۉ405ۈ �YLZ\S[Z�PU� ۉ4051ۉ �ILJH\ZL�[OL`�HYL�IV[O�Z[YPUNZ��ZV�7`[OVU�JVUJH[LUH[LZ�[OLT
�P�L��ºNS\LZ�[OL�Z[YPUNZ�[VNL[OLY»���(Z�^L�Q\Z[�ZHPK��W\[[PUN�[OL� + �VWLYH[VY�PUZPKL�H�Z[YPUN�^VU»[�WLYMVYT�HKKP[PVU
ILJH\ZL�Z[YPUNZ�HYL�UV[�L]HS\H[LK�H�U\TLYPJ�KH[H��L�N�� ۉ1 + 405ۈ �PZ� ۉ1 + 405ۈ ���(SZV� 1 + ۉ405ۉ �YLZ\S[Z�PU�HU
LYYVY�ILJH\ZL�P[�KVLZU»[�THRL�ZLUZL�[V�HKK�H�Z[YPUN�HUK�HU�PU[�

4\S[PWS`PUN�H�Z[YPUN�HUK�H�PU[�dVeZ�^VYR!

B\[ VU [he V[heY haUd��T\S[PWS`PUN�[^V�Z[YPUNZ�[VNL[OLY�KVLZ�56;�^VYR�

>>> print(ۈHi There!10 * ۉ) 
Hi There! Hi There! Hi There! Hi There! Hi There! Hi There! Hi There! Hi There! Hi There! Hi There
 
>>> print(3 * ۉ456ۈ)
456456456



>>> 'My name is' * 'Byte' 
Traceback (most recent call last): 
  File "<string>", line 1, in <module> 
TypeError: can't multiply sequence by non-int of type 'str' 

)L�JHYLM\S�^P[O�KH[H�[`WLZ!�T\S[PWS`PUN�[OL�H�Z[YPUN�HUK�HU�PU[�NP]LZ�`V\�YLWLH[PUN�[L_[��^OPSL�T\S[PWS`PUN�H�Z[YPUN
^P[O�[OL�ZHTL�U\TILY�YLWYLZLU[LK�HZ�H�Z[YPUN�NP]LZ�`V\�HU�LYYVY�

*VTIPUPUN�ÅVH[Z�HUK�PU[Z

ÅVH[Z�TP_LK�^P[O�PU[LNLY�KP]PZPVU�������L�N�
 >>> 10.0 // 3 # 3.0 

;V�JSHYPM`!���PZ�ÅVH[PUN�KP]PZPVU�
 >>> 10 / 2 # 5.0 

���PZ�PU[LNLY�KP]PZPVU
 >>> 10 // 2 # 5 

9\SL!�7`[OVU�THRLZ�[OL�YLZ\S[�VM�HU`�TH[O�VWLYH[PVU�[OH[�PU]VS]LZ�H�ÅVH[�H�ÅVH[�

;̀ WL�JVU]LYZPVU

,_HTWSL!�*VTWHYPUN�HU�PU[�HUK�H�ÅVH[

>OH[»Z�[OL�YLZ\S[PUN�[`WL�ILSV^&

>>> 4.0 ** 3 

/V^�KVLZ�7`[OVU�HYYP]L�H[� 64.0 &�7`[OVU�OHZ�[V�THRL�ZLUZL�VM�OV^�[V�JVTIPUL�H�ÅVH[�HUK�HU�PU[��6UL�VW[PVU�PZ
[V�JVU]LY[�L]LY`[OPUN�PU[V�PU[Z��[OLU�[HRL�[OL�[OPYK�WV^LY�

*VU]LY[PUN�TH`�YLZ\S[�PU�PUMVYTH[PVU�SVZZ

*VU]LY[PUN�ÅVH[Z�[V�PU[Z�TH`�YLZ\S[�PU�PUMVYTH[PVU�SVZZ��@V\�JHU�ZLL�[OPZ�PM�^L�MVYJL�[OL�MVSSV^PUN�ÅVH[�PU[V�HU�PU[!

>>> int(3.9) 
3 

 3.9 ** 3 �^V\SK�IL�]LY`�KPɈLYLU[�[OHU� 3 ** 3 ��:V�7`[OVU�JVU]LY[Z�LHJO�[`WL�[V�ÅVH[�[OLU�L_WVULU[PH[LZ�

@V\�JHU�JVU]LY[�[`WLZ�`V\YZLSM��SPRL�0�KPK�HIV]L��\ZPUN� int() �[V�JVU]LY[�[V�HU�PU[�� float() �[V�JVU]LY[�[V�HU
ÅVH[�� str() �[V�JVU]LY[�[V�HU�Z[YPUN��HUK� bool() �[V�JVU]LY[�[V�H�)VVSLHU�

0M�`V\»K�YH[OLY�YV\UK�[V�[OL�ULHYLZ[�PU[LNLY�^OLU�JVU]LY[PUN�[V�PU[Z��YH[OLY�[OHU�ZPTWS`�KPZJHYKPUN�[OL�KLJPTHS
WHY[��JHSSLK�[HRPUN�[OL�ÅVVY"�[OLYL»Z�HSZV�H�JLPSPUN�M\UJ[PVU�JLPS�[V�HS^H`Z�YV\UK�\W�PU�[OL� math �TVK\SL���`V\�JHU
\ZL�[OL�7`[OVU�M\UJ[PVU� round() !



>>> round(3.9) 
4 


