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Abstract

During university studies, we encounter numerous final exams. However, sometimes our
full dedication to studying causes many to feel nervous before the exams.This article analyzes
the sufficiency of time for preparing for final exams in mathematics (or related) disciplines from
multiple perspectives, and demonstrates from various aspects that one week of preparation is
generally sufficient.
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SRR AT () A B R IE A R EUE M [0, 1]

WERFE—HR SR 20T, A% 2] — IR GRS (0.5,0.8) HIBEHLIE
WER—ANFR ST, A S — IR AR 0.4%(1-2AZ5 %)

T RAEHL 1000 YK, LLIX 1000 YK 1) S 150 BB E 9 T ik 45t

DARSFIA] ¢ A A — N[ AE &, 430 0B 0-14 R T i 43
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®1 U

S ZHUE AL
num_questions 10 il
knowledge per question 2 A
total knowledge points 15 A
min_learn_per day 4 A
max_learn per day 5 A
initial learn gain 0.3 -
review_boost 0.4 -
simulations_per t 1000 X
max_days 14 AN
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First.py, 1.png

Second.py, 2 1.png, 2 2.png

Third.py, 3.png

ik B SE—XFAN Python {5

import numpy as np
import matplotlib.pyplot as plt

from scipy.optimize import curve_fit

plt.rcParams['font.sans-serif'] = ['Microsoft YaHei']
P S R —



num_questions = 10

1]
N

knowledge_per_question

15

total_knowledge_points

# ¥ 5H

min_learn_per_day

]
S

max_learn_per_day

initial_learn_gain = 0.3 # W F W mk HE = E

review_boost = 0.4

# EHSH
simulations_per_t = 1000

max_days = 14

# FAHAFNERE (BAWBEREETED
student_groups = {
"WEHEA: (0, 0),
"B AEB": (0.3, 0.5),
"R # LA (0.5, 0.7),
"EEEL: (0.7, 0.9)

PR Y7, 27T 1 T Q—
def calculate_accuracy(mastery) :
o FIERSH kB AR A
return 1 / (1 + np.exp(-8 * (mastery - 0.6)))

P T T G —
def simulate_score(days, initial_range):

total_scores = 0

for _ in range(simulations_per_t):
# UK E
if initial_range == (0, 0):
mastery = np.zeros(total_knowledge_points)
else:
mastery = np.random.uniform(initial_range[0], initial_range[1],

total_knowledge_points)

learn_count = np.zeros(total_knowledge_points, dtype=int)

for day in range(days):

learn_today = np.random.randint(min_learn_per_day, max_learn_per_day + 1)

# RAWF R RAEEZITREHHRR



needs_review = np.where((learn_count > 0) & (mastery < 0.8))[0]

new_topics = np.where(learn_count == 0) [0]

# FHFEES
if len(needs_review) > O:
review_num = min(learn_today // 2 + 1, len(needs_review))
chosen_review = np.random.choice(needs_review, review_num, replace=False)
remain = learn_today - review_num
else:
chosen_review = np.array([], dtype=int)

remain = learn_today

if remain > O and len(new_topics) > 0O:
chosen_new = np.random.choice(new_topics, min(remain, len(new_topics)),
replace=False)
chosen = np.concatenate([chosen_review, chosen_new])
else:

chosen = chosen_review

# AREFRGRENTIRR
if len(chosen) < learn_today:
additional = np.random.choice(total_knowledge_points, learn_today -
len(chosen), replace=False)
chosen = np.unique(np.concatenate([chosen, additionall))

chosen = chosen[:learn_today]

# RAWMFIRRITH
for point in chosen:
if learn_count[point] == 0: # %1%
mastery[point] += initial_learn_gain * (1 - mastery[point])
else: # /5’\/7
mastery[point] += review_boost * (1 - mastery[point])
learn_count [point] += 1
# ARG
question_probs = []
for _ in range(num_questions):
k1, k2 = np.random.choice(total_knowledge_points, 2, replace=True)
avg_mastery = (mastery[kl] + mastery[k2]) / 2

question_probs.append(calculate_accuracy(avg_mastery))

total_scores += np.sum(question_probs) * 10

return total_scores / simulations_per_t



print ("RE\tFE A\ R AR\ LR ALK\t HRHE")

days_range = np.arange(0, max_days + 1)

{}

all_scores

for group_name, initial_range in student_groups.items():
scores = [simulate_score(t, initial_range) for t in days_range]
all_scores[group_name] = scores

print (£"{group_name} £ )l 7 i ")

# FTEPHER
for i, t in enumerate(days_range):
print(
f'{tH\t{all_scores['ZFHEal'1[1i]:.2fF\t{all_scores['& A M '] [i]:.2f}
\t{all_scores[' I # % '1[1]:.2fF\t{all_scores['FH %% 1 [1i]:.2f3")

I
# &

plt.figure(figsize=(12, 8))
colors = ['blue', 'green', 'orange', 'red']

markers = ['o', 's', '"', 'D']

for i, (group_name, scores) in enumerate(all_scores.items()):
plt.plot(days_range, scores, color=colors[i], marker=markers[i],

label=f'{group_name}', linewidth=2)

plt.title(' TR ERAFFALEFIRRMIL")
plt.xlabel (' % 3] K%L (£)")
plt.ylabel (' TS &4 ")
plt.xticks(days_range)

plt.grid(True, alpha=0.3)

plt.legend()

plt.tight_layout()

plt.show()

Misk C XM Python {XH5

import numpy as np
import matplotlib.pyplot as plt

from scipy.optimize import curve_fit

plt.rcParams['font.sans-serif'] = ['Microsoft YaHei']

plt.rcParams['axes.unicode_minus'] = False

T e SRR

num_questions = 10

10



knowledge_per_question = 2
total_knowledge_points = 25 # SR A4 (L4 R A4
exam_knowledge_points = 15 # {5 J e Al B 4L

# F3 5%

min_learn_per_day

] ]
o o

max_learn_per_day
initial_learn_gain = 0.3

review_boost = 0.4

# REREMHBE

p_special = 0.01 # AFZRFMFEME

p_blank = 0.7 # #EFKHREIE, TEHAME
p_inspiration = 0.3 # B E|RHFMHE, I —sHEEE

# BN SH
simulations_per_t = 1000

max_days = 14

# BEHE N EA R

student_groups = {
nEEA: (0.4, 0.4), # EHF0.4
nEX AR (0.4, 0.6), # 0.4-0.6FiAL
"B B (0.6, 0.75), # 0.6-0.75KAL
ndEE Bk : (0.75, 0.95) # 0.75-0.95[ A

}
# mmmmmmmmms HOHHEAHE Y —mmmmmmms
def calculate_accuracy(mastery):
nun E?J%E@Sﬂ [ﬂ-’@in nn
return 1 / (1 + np.exp(-8 * (mastery - 0.65)))
PR 3 T e —

def simulate_score(days, initial_range):
normal_scores = []

special_scores = []

for _ in range(simulations_per_t):
# MU RAEE
if initial_range[0] == initial_range[1]:
mastery = np.full(total_knowledge_points, initial_range[0])
else:
mastery = np.random.uniform(initial_range[0], initial_range[1],

total_knowledge_points)

11



learn_count = np.zeros(total_knowledge_points, dtype=int)
exam_knowledge = np.random.choice(total_knowledge_points, exam_knowledge_points,

replace=False)

for day in range(days):

learn_today = np.random.randint(min_learn_per_day, max_learn_per_day + 1)

# RN 5] R
needs_review = np.where((learn_count > 0) & (mastery < 0.85)) [0]

new_topics = np.where(learn_count == 0) [0]

# FEHFMEN

review_num = min(learn_today // 2 + 1, len(needs_review))

chosen_review = np.random.choice(needs_review, review_num, replace=False) if
len(
needs_review) > O else np.array([], dtype=int)

remain = learn_today - review_num

if remain > 0 and len(new_topics) > O:
chosen_new = np.random.choice(new_topics, min(remain, len(new_topics)),
replace=False)
chosen = np.concatenate([chosen_review, chosen_new])
else:

chosen = chosen_review

# RRLEFERBHEN IR K
if len(chosen) < learn_today:
additional = np.random.choice(total_knowledge_points, learn_today -
len(chosen), replace=False)
chosen = np.unique(np.concatenate([chosen, additional]))

chosen = chosen[:learn_today]

¥ EHALE
for point in chosen:
if learn_count[point] == 0: # ¥~
mastery[point] += initial_learn_gain * (1 - mastery[point])
else: # &7
mastery[point] += review_boost * (1 - mastery[point])

learn_count [point] += 1

# HH RS

normal_probs = []

for _ in range(num_questions):
k1, k2 = np.random.choice(exam_knowledge, 2, replace=True)
avg_mastery = (mastery[kl] + mastery[k2]) / 2
normal_probs.append(calculate_accuracy(avg_mastery))

normal_score = np.sum(normal_probs) * 10

12



# AEFHREN
special_score = None
if np.random.rand() < p_special:
if np.random.rand() < p_blank: # 1~&HHIEN
special_score = np.random.uniform(0, 2)
else: # RAL—FINIEIL

special_score = 10.0

normal_scores.append(normal_score)
if special_score is not None:

special_scores.append(special_score)

# T HETHKSE
avg_normal = np.mean(normal_scores) if normal_scores else 0

avg_special = np.mean(special_scores) if special_scores else avg_normal

return {
"normal": avg_normal,
"special": avg_special,

"special_count": len(special_scores)

print ("L E )
days_range = np.arange(0, max_days + 1)

all_results = {}

for group_name, initial_range in student_groups.items():
group_results = {"normal": [], "special": [], "special_count": []}
for t in days_range:
result = simulate_score(t, initial_range)
group_results["normal"] .append(result["normal"])
group_results["special"] .append(result["special"])
group_results["special_count"].append(result["special_count"])
all_results[group_name] = group_results

print (£"{group_name} £ )l 7% ")

print ("\n R Z\t T £ (F)\e T A B\t B £ B () \t B £ 5 (F)
B EXCHNT A EXCONE ST ACHANE £ 5 IC DR
print("=" * 120)
for i, t in enumerate(days_range):

row = [t]

for group in student_groups.keys():

row.append(f"{all_results[group] ['normal'] [i]:.2f}")

13



row.append(f"{all_results[group] ['special'] [i]:.2f}")
print("\t".join(map(str, row)))

# 2K

plt.figure(figsize=(14, 10))

# FHELEX

plt.subplot(2, 1, 1)

colors = ['blue', 'green', 'orange', 'red']

for i, group_name in enumerate(student_groups.keys()):
plt.plot(days_range, all_results[group_name] ["normal"], color=colors[i],

marker='o', 1abel=f'{group_name}—ﬂ3%¢§ﬁi', linewidth=2)

plt.title(' E¥ HRE T MBI )

plt.xlabel('¥ 3 K& (£)')

plt.ylabel (' T E &4 ")

plt.xticks(days_range)

plt.grid(True, alpha=0.3)

plt.legend()

# FeERiEJLEL K
plt.subplot(2, 1, 2)
for i, group_name in enumerate(student_groups.keys()):
plt.plot(days_range, all_results[group_name] ["special"], color=colors[i],
marker='s', linestyle='--', label=f'{group_name}-4¥#% /', linewidth=2)
plt.title("FARBGILFEIRRAH")
plt.xlabel('¥ 3 K%L (£)')
plt.ylabel (' T E &4 ")
plt.xticks(days_range)
plt.grid(True, alpha=0.3)
plt.legend()

plt.tight_layout()
plt.show()

# LHERHREFRERK

plt.figure(figsize=(10, 6))

for i, group_name in enumerate(student_groups.keys()):
plt.plot(days_range, all_results[group_name] ["special_count"], color=colors[i],

marker='""', label=f'{group_name}4FFkE k%)

plt.title(" & ¥ JMBERARESF X ERE)

plt.xlabel (' > K% (¢)')

plt.ylabel(' & A& K%0")

plt.xticks(days_range)

plt.grid(True, alpha=0.3)

plt.legend()

plt.show()

14



MisR D ZE= XM Python X5

import numpy as np
import matplotlib.pyplot as plt

from scipy.optimize import curve_fit

plt.rcParams['font.sans-serif'] = ['Microsoft YaHei']

plt.rcParams['axes.unicode_minus'] = False

# =mm=m=m=== BHRE ==m=m=====
num_questions = 10
knowledge_per_question = 2
total_knowledge_points = 25

exam_knowledge_points = 15

# FI5HK

min_learn_per_day

] ]
o o

max_learn_per_day
initial_learn_gain = 0.35

review_boost = 0.45

# HHREME
p_special = 0.015 # 7k F - LAlMEE

# WS H
simulations_per_t = 1000

max_days = 14

# AU F| E

student_groups = {
"EEAM: (0.4, 0.4),
"ELEB: (0.4, 0.6),
"B A (0.6, 0.75),
"dEE B4 (0.75, 0.95)

§ mmmmmmemm B EHE Y mmmmmmmmms
def calculate_accuracy(mastery) :
if mastery<=0.5:
return mastery
else:

return 1 / (1 + np.exp(-10 * (mastery - 0.5)))

TS LT £ 1-F QS—

def inspiration_probability(avg_mastery):

15



T
return 0.05 + 0.25 * (1 - np.exp(-3 * avg_mastery)) # [(RIEHEZE 7£5%-30%2 |7

# m=mmmmmem= EHLEH ==m=m=m=-

def simulate_score(days, initial_range):
normal_scores = []

(]

special_counts = {"inspire": 0, "blank": 0}

special_scores

for _ in range(simulations_per_t):
# WM URAEE
mastery = np.full(total_knowledge_points, initial_range[0]) if initial_range[0]
== initial_range[1] \
else np.random.uniform(initial_range[0], initial_rangel[1],

total_knowledge_points)

learn_count = np.zeros(total_knowledge_points, dtype=int)
exam_knowledge = np.random.choice(total_knowledge_points, exam_knowledge_points,

replace=False)

# FIHE
for day in range(days):
learn_today = np.clip(np.random.normal((min_learn_per_day +
max_learn_per_day) / 2, 1),

min_learn_per_day, max_learn_per_day) .astype(int)

# ARLEEFINE
needs_review = np.where((learn_count > 0) & (mastery < 0.85)) [0]

new_topics = np.where(learn_count == 0) [0]

review_num = min(int(learn_today * 0.6), len(needs_review))

chosen = list(np.random.choice(needs_review, review_num, replace=False)) if
review_num > 0 else []

chosen += list(np.random.choice(new_topics, min(learn_today - review_num,

len(new_topics)), replace=False))

# EHAGE
for point in chosen:
if learn_count [point] ==
mastery[point] = min(1,mastery[point] + initial_learn_gain * (1 -
mastery[point]) * np.random.uniform(0.8, 1.2))
else:
mastery[point] = min(l, mastery[point] + review_boost * (1 -
mastery[point]) * np.random.uniform(0.8,1.2))

learn_count [point] += 1
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# F R
question_scores = []
inspire_count = 0

blank_count = 0

for _ in range(num_questions):
k1, k2 = np.random.choice(exam_knowledge, 2, replace=True)

avg_mastery = (mastery[kl] + mastery[k2]) / 2

# RBRAEH
if np.random.rand() < p_special:
p_inspire = inspiration_probability(avg_mastery)
if np.random.rand() < p_inspire:
score = 10.0
inspire_count += 1
else:
score = np.random.uniform(0, 2) * (1 - avg_mastery)
blank_count += 1
else:

score = calculate_accuracy(avg_mastery) * 10

question_scores.append (score)

# ZITHER
normal_score = np.sum([s for s in question_scores if s <= 10]) # IF %734

special_score = inspire_count * 10 + blank_count * 1 # SFRF (K54

normal_scores.append(normal_score)

if inspire_count + blank_count > O:
special_scores.append(special_score)
special_counts["inspire"] += inspire_count

special_counts["blank"] += blank_count

# ITEER
avg_normal = np.mean(normal_scores) if normal_scores else 0

avg_special = np.mean(special_scores) if special_scores else 0

total_special = special_counts["inspire"] + special_counts["blank"]

inspire_rate = special_counts["inspire"] / total_special if total_special > 0 else O

return {
"normal": avg_normal,
"special": avg_special,
"special_count": len(special_scores),
"na 1 n. 1 1
inspire_rate": inspire_rate,
"inspire_per_question": special_counts["inspire"] / (

simulations_per_t * num_questions) if simulations_per_t > 0 else O
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print ("EHLEHE ")
days_range = np.arange(0, max_days + 1)

all_results = {}

for group_name, initial_range in student_groups.items():

group_results = {

"normal": [],
"special": [],
"special_count": [],
"inspire_rate": [],

"inspire_per_question": []

for t in days_range:
result = simulate_score(t, initial_range)
group_results["normal"].append(result["normal"])
group_results["special"] .append(result["special"])
group_results["special_count"] .append(result["special_count"])
group_results["inspire_rate"].append(result["inspire_rate"])
group_results["inspire_per_question"].append(result["inspire_per_question"])

print (£"{group_name} F{t}AMHT K", end="\r")

all_results[group_name] = group_results

print (£"{group_name}# L% sk {' ' * 30}")

P V" R —
def plot_results():
colors = ['#1f77b4', '#2cal02c', '#ff7f0e', '#d62728']

# IE% & JL A 5%

plt.figure(figsize=(14, 10))

plt.subplot(2, 2, 1)

for i, group_name in enumerate(student_groups.keys()):
plt.plot(days_range, all_results[group_name] ["normal"],

color=colors[i], marker='o', label=group_name)

plt.title(' EH HILR G H )

plt.xlabel (' ¥ > K#(')

plt.ylabel (' FH# 4 ")

plt.grid(True, alpha=0.3)

plt.legend()

# PRI LA 5%
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plt.subplot(2, 2, 2)

for i, group_name in enumerate(student_groups.keys()):
plt.plot(days_range, all_results[group_name] ["special"],

color=colors[i], marker='s', linestyle='--', label=group_name)

plt.title(' HARBENREH#SE ")

plt.xlabel('¥ > K(")

plt.ylabel (' FH#F4 ")

plt.grid(True, alpha=0.3)

plt.legend()

# RA—EBE
plt.subplot(2, 2, 3)
for i, group_name in enumerate(student_groups.keys()):
plt.plot(days_range, np.array(all_results[group_name] ["inspire_rate"]) * 100,
color=colors[i], marker='""', linestyle='-.', label=group_name)
plt.title("HHAFHF N —FH A D))
plt.xlabel(' % 3] K4(')
plt.ylabel (' Ll (%))
plt.grid(True, alpha=0.3)
plt.legend()

# BRI —IEE
plt.subplot(2, 2, 4)
for i, group_name in enumerate(student_groups.keys()):
plt.plot(days_range, np.array(all_results[group_name] ["inspire_per_question"]) *
100,
color=colors[i], marker='D', linestyle=':', label=group_name)
plt.title( 4 B 7 Hl— L () 1)
plt.xlabel('¥ > K%#(")
plt.ylabel (' #EZ (%) ")
plt.grid(True, alpha=0.3)
plt.legend()

plt.tight_layout()
plt.show()

plot_results()

# ITET R

print ("\nX R EKIE:")

print ("HANt R L EH 2\t REFFHR I\t R — S E\t F A A E")

for group_name in student_groups.keys():

print (£"{group_name}\t{all_results[group_name] ['normal'] [-1]:.1f}\t\t"

f"{all_results[group_name] ['special'] [-1]:.1f}\t\t"
f"{all_results[group_name] ['inspire_rate'][-1] * 100:.1f}%\t\t"
f"{all_results[group_name] ['inspire_per_question'][-1] * 100:.2£}%")
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