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{ "id": 8, "name": "Kate" },
{ "id": 9, "name": "Klein" }
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friendship_pairs = [(6, 1), (@, 2), (1, 2), (1, 3), (2, 3), (3, 4),
(4, 5), (5, 6), (5, 7), (6, 8), (7, 8), (8, 9)]
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friendships = {user["id"]: [] for user in users}




if interested_user_id != user["id"]
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salaries_and_tenures = [(83000, 8.7), (88000, 8.1),
(48000, 0.7), (76000, 6),
(69000, 6.5), (76000, 7.5),
(60000, 2.5), (83000, 10),
(48000, 1.9), (63000, 4.2)]
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matplotlib

WMEREHBEEAGAREER - (AN TEIEEZ - MITEHEHIYZE matplotlib
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python -m pip install matplotlib

ATE AN Z matplotlib. pyplot fiH o HELE & EAY G - pyplot BLA] LLEIR—
F—H BRI TR - SERk 2% IRA] LA savefig UG RARFLZK - B2
show HUfS SR BN HIZK -

B - R EE R E 3-1 IR EE Y - HEIFE M
from matplotlib import pyplot as plt

years = [1950, 1960, 1970, 1980, 1990, 2000, 2010]
gdp = [300.2, 543.3, 1075.9, 2862.5, 5979.6, 10289.7, 14958.3]

# EI—EHHE > x WAFH 0y Wt GDP
plt.plot(years, gdp, color='green', marker='o', linestyle='solid')

# miBA%A
plt.title("Nominal GDP")

# £y AR
plt.ylabel("Billions of $")
plt.show()
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def vector_mean(vectors: List[Vector]) -> Vector:
"t EET R En
n = len(vectors)
return scalar_multiply(1/n, vector_sum(vectors))

assert vector_mean([[1, 2], [3, 4], [5, 6]1]) == [3, 4]

A ML E 0 T EA 2 #& (dot product) - Wi{HE A2 AYEEFE - Bt 2AHIE TR HTE
R INARRIAG R
def dot(v: Vector, w: Vector) -> float:
"t E vl *wl+ ... +v.n*wnp""
assert len(v) == len(w), "H{E& &L/AB K40 F 64"
return sum(v_i * w_i for v_i, w_i in zip(v, w))
assert dot([1, 2, 3], [4, 5, 6]) ==32 #1*4 +2 *5+3*6
R W TRER | IBERR E RIELR AR v (€ w RS R - B - R
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num_friends = [100, 49, 41, 40, 25,
# ... EARS
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from collections import Counter
import matplotlib.pyplot as plt

friend_counts = Counter(num_friends)

Xxs = range(101) # RAET A 100
ys = [friend_counts[x] for x in xs] # SERAERAAOHE

plt.bar(xs, ys)

plt.axis([@, 161, @, 25])
plt.title("Histogram of Friend Counts")
plt.xlabel("# of friends")
plt.ylabel("# of people")

plt.show()
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HWRES i) CDF SRR pR B A ] T /B AURR AT 2R » AN - 2 mT DLGE Y
Python FY math.erf FRZKIZ Chttp://en.wikipedia.org/wiki/Error function)

def normal_cdf(x: float, mu: float = @, sigma: float = 1) -> float:
return (1 + math.erf((x - mu) / math.sqrt(2) / sigma)) / 2
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xs = [x / 10.0 for x in range(-50, 50)]

plt.plot(xs,[normal_cdf(x,sigma=1) for x in xs],'-"',label="mu=0,sigma=1")
plt.plot(xs,[normal_cdf(x,sigma=2) for x in xs],'--',label="mu=0,sigma=2")
plt.plot(xs,[normal_cdf(x,sigma=0.5) for x in xs],':',label="mu=0,sigma=0.5")
plt.plot(xs,[normal_cdf(x,mu=-1) for x in xs],'-.',label="mu=-1,sigma=1")
plt.legend(loc=4) # # T f
plt.title("Various Normal cdfs")
plt.show()
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AREEMBTEE normal_cdf HYEIHRIE - ARIZFRF E MK T FERY(E - 5B

BEIR B EME - T8 - R normal_cdf 2 — M BUE & B A RIS B R B - BT
DANERAM AT DR — 7048 & (binary search) BIME (http://en.wikipedia.org/wiki/Binary

search_algorithm )

def inverse_normal_cdf(p: float,
mu: float = @,
sigma: float = 1,
tolerance: float = 0.00001) -> float:
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from scratch.linear_algebra import Vector, dot

def sum_of_squares(v: Vector) -> float:
"UHE v YA AF RS

return dot(v, v)

BATEH THFERPCE R B AR AME (BUR/ME) - 2R - M ZEH 2 E % A E
v BERERES /A (Bidm/)y) BYRTRE(H -

109



GBI ArAG AR > AR E AR B (AR (RE RS BE D (RS - SE L PTEE IS
& g R BN REE) - sl LALE S A B S WHE G i g - sE R B EE SRR
R (AERIFERE T ME S IER R - 23R EEE) -

PRIEE » AR AESR H pR By i R E » Herr — i 5 Rt 2 S MU BE A A Bl - R R AR -
REWERE A (Wt RN REZN AR B8—/ N - HEED LSRRI - [F
BRI IR S - R B R Ty wy F2 8 > st Al DUK H R i/ IME - 200 8-1 Frs -

T 60

8-1 EBRABEEARNHE  HHR/IMVE

@ | NRBBRE-BERESIME  UMERFREETENEEBE - BURNEES
@ (BMY) WIVE - SERFHUBIERIER  B—E2 SR NFFE
ZZEAN KB AR ENNITEZER - WRNERFTRBER/IVE @ EEBER
EREITMAREEFER ©

BERNGE

AN f R EUAE —(E R IREAERE x Frag A # (derivative) - g2 i & x R/
B £(x) BREBCAVTERE - HEEFK R 72 (difference quotient) Y[R

from typing import Callable

def difference_quotient(f: Callable[[float], float],
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