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1.1 Optimize weighted average
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1.2 Swap sum and max
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1.3 Expected value of iterated game
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1.4 Derive maximum likelihood
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1.5 Manipulate conditional probabilities
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1.6 Take gradient
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2.1 Counting rectangles
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2.2 Dynamic program

Q: fE n x 3n PRGN, CRgiddg—APRERE o dE ci,)), BRGERA S P —
AP, RTE EFRIRE (1,1) SI4F MBS (n,3n) W/ MUSY, JF LSRR SR R



B Cmin (1, 5) AP RNRBU . T R3hT5 R GE R AT, B R
SO i HZ A _E AT S RS AU ) RBUC B/ MEE , B

Cmin(iaj) = C(Zyj) + min(i7j) (16>

min c
(4,9)€{(i-1,5),(4,5—1)}

AW, Sl L ATAIEE 18 Ch T T HE, BTN 1IFR) MimsohE Uy, e
PIEIER T HRI AR AR B DRI, BT ARIESZZRE N O(3n?).

Algorithm 1: FH/MUHE R
Data: MK /N n x 3n, BB HRE costn][3n]
Result: fi/PEIHCHHE min__cost[n][3n]

1 min__cost[1][1]«—cost[1][1]

2 HHE 70y R RN

3 for i =2 to n do

4 ‘ min_ cost[i][14—cost[i][1] + min_cost[i-1][1]

5 end

6 HHH—ITe R RN

7 for i =2 to 3n do

8 ‘ min__cost[1][i] < cost[1][i] + min_ cost[1][i-1]
9 end

10 I A ARG SO BT R

11 for i =2 to n do

12 for j = 2to 3n do

13 min__cost[1][i] + cost[i][j] + min(min__cost[i-1][j],min__cost[i][j-1])
14 end
15 end
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4.1 Find alphabetically first word

# Problem 4a

def find_alphabetically_first_word(text: str) -> str:

Given a string |text|, return the word in |text| that comes first
lexicographically (i.e., the word that would come first after sorting).

A word is defined by a maximal sequence of characters without whitespaces.
You might find max() handy here. If the input text is an empty string,

it is acceptable to either return an empty string or throw an error.

# BEGIN_YOUR_CODE (our solution is 1 line of code, but don't worry if you deviate from this)
return min(text.lower().split())
# END_YOUR_CODE

4.2 FEuclidean distance

# Problem 4b

def euclidean_distance(locl: Position, loc2: Position) -> float:



Return the Euclidean distance between two locations, where the locations

are pairs of numbers (e.g., (3, 5)).

Wi

# BEGIN_YOUR_CODE (our solution is 1 line of code, but don't worry if you deviate from this)
return math.sqrt((loc1[0]-1loc2[0])**2 + (loc1[1]-1loc2[1])**2)

# END_YOUR_CODE

4.3 Mutate sentences

# Problem 4c

def mutate_sentences(sentence: str) -> List[str]:
win
Given a sentence (sequence of words), return a list of all "similar"
sentences.
We define a sentence to be "similar" to the original sentence if
- it has the same number of words, and
- each pair of adjacent words in the new sentence also occurs in the
original sentence (the words within each pair should appear in the same
order in the output sentence as they did in the original sentence).
Notes:
- The order of the sentences you output doesn't matter.
- You must not output duplicates.
- Your generated sentence can use a word in the original sentence more
than once.
Example:
- Input: 'the cat and the mouse'
- Output: ['and the cat and the', 'the cat and the mouse',
'the cat and the cat', 'cat and the cat and']
(Reordered versions of this list are allowed.)
win
# BEGIN_YOUR_CODE (our solution is 17 lines of code, but don't worry if you deviate from this)
def appended_options(a, optiomns):
return [a + [option] for option in options]
words = sentence.split()
# R G E A I E
next_options_map = {}
for index, word in enumerate(words):
if word not in next_options_map: # il kT
next_options_map[word] = []
if index + 1 < len(words): # WELE&KE—/¥1F, AinE
next_options_map [word] .append (words[index + 1])

# @next_options_map, {'the': ['cat', 'mouse'], 'cat': ['and'], 'and': ['the'], 'mouse': []1}



temp = []
results = []
# WG FHPHRET, KPR RN
for key in next_options_map:
temp = []
temp.append([key])
i=0# RERNRATFT
while i < len(temp):
if len(temp[i]) < len(words) and len(next_options_map[temp[i] [-1]]) > O:
# NE-IMERWRAE-NER, ERFH
temp += appended_options(templ[i],
next_options_map[temp[i] [-1]1])
del temp[i]
else:
i+=1
results += list(set([' '.join(result)
for result in temp if len(result) == len(words)]))
return list(set([''.join(result) for result in results]))

# END_YOUR_CODE

5 Sparse Vector Dot Product

# Problem 4d

def sparse_vector_dot_product(vl: SparseVector, v2: SparseVector) -> float:
nmnn
Given two sparse vectors (vectors where most of the elements are zeros)
[vi] and |v2|, each represented as collections.defaultdict(float), return

their dot product.

You might find it useful to use sum() and a list comprehension.
This function will be useful later for linear classifiers.

Note: A sparse vector has most of its entries as O.

nmnn

# {'a': 5}, {'b': 2, 'a': 3}

# BEGIN_YOUR_CODE (our solution is 1 line of code, but don't worry if you deviate from this)
return sum(value*v2[index] for index, value in vl.items())

# END_YOUR_CODE

5.1 Increment sparse vector

# Problem 4e



def increment_sparse_vector(vl: SparseVector, scale: float, v2: SparseVector,) -> None:
nmnn
Given two sparse vectors |vl| and |v2|, perform vl += scale * v2.
If the scale is zero, you are allowed to modify vl to include any

additional keys in v2, or just not add the new keys at all.

NOTE: This function should MODIFY vl in-place, but not return it.
Do not modify v2 in your implementation.
This function will be useful later for linear classifiers.
Wi
# BEGIN_YOUR_CODE (our solution is 2 lines of code, but don't worry if you deviate from this)
v = collections.defaultdict(float, [(index, value + vl[index]) for index, value in [
(index, value*scale) for index, value in v2.items()]])
v1.update(v)
# END_YOUR_CODE

5.2 Find Nonsingleton Words

def find_nonsingleton_words(text: str) -> Set[str]:
Wi
Split the string |text| by whitespace and return the set of words that
occur more than once.
You might find it useful to use collections.defaultdict(int).
Wi
# BEGIN_YOUR_CODE (our solution is 4 lines of code, but don't worry if you deviate from this)
count_map = collections.defaultdict(int)
for word in text.split():
count_map [word] += 1
return set([v for v in count_map if count_map[v] > 1])

# END_YOUR_CODE

6 SA&;

I

e AR N TR RERY B4t !



