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import torch

import torch.nn as nn



import torch.nn.functional as F
from typing import Tuple, Optional, List

from dataclasses import dataclass

@dataclass

class HyperParameters:
A A B
d_model: int=512
n_heads: int=28
d_ff:int=2048
dropout: float = 0.1

max_seq_len:int=1024

class MultiHeadCrossAttention(nn.Module):
A IEN ZESRXER AR (AR 10) "
def __init__(self, hp: HyperParameters, num_modalities: int = 3):
init__()
self.num_heads = hp.n_heads
self.d_k =hp.d_model // hp.n_heads
self.w_q = nn.Linear(hp.d_model, hp.d_model, bias=False)

super().

self.w_k = nn.Linear(hp.d_model, hp.d_model, bias=False)
self.w_v =nn.Linear(hp.d_model, hp.d_model, bias=False)
self.w_o =nn.Linear(hp.d_model, hp.d_model, bias=False)
self.gate_mlp = nn.Sequential(
nn.Linear(hp.d_model * num_modalities, hp.d_model),
nn.ReLU(),
nn.Linear(hp.d_model, num_modalities),
nn.Sigmoid()
)
self.dropout = nn.Dropout(hp.dropout)



def forward(self, query: torch.Tensor, key: torch.Tensor,
value: torch.Tensor, attn_mask: Optional[torch.Tensor] = None) -> torch.Tensor:
# R T BIFN %k
Q = self.w_qg(query).view(query.size(0), -1, self.num_heads, self.d_k).transpose(1, 2)
K = self.w_k(key).view(key.size(0), -1, self.num_heads, self.d_k).transpose(1, 2)

V = self.w_v(value).view(value.size(0), -1, self.num_heads, self.d_k).transpose(1, 2)

# R RE RN
scores = torch.matmul(Q, K.transpose(-2, -1)) / (self.d_k ** 0.5)
if atth_mask is not None:

scores = scores.masked_fill(attn_mask == 0, -1e9)
attn_weights = F.softmax(scores, dim=-1)

attn_weights = self.dropout(attn_weights)

context = torch.matmul(attn_weights, V)
context = context.transpose(1, 2).contiguous().view(query.size(0), -1, self.d_k * self.num_head

return self.w_o(context)

class SACWithLagrangian(nn.Module):
" e R Y SAC B R B (M RLAA 8 5 11)
def __init__(self, state_dim: int, action_dim: int, hidden_dim: int = 256):
super().__init__()
self.actor = nn.Sequential(
nn.Linear(state_dim, hidden_dim),
nn.ReLU(),
nn.Linear(hidden_dim, hidden_dim),
nn.ReLU(),
nn.Linear(hidden_dim, 2 * action_dim) # {2 f1 log 71/ =



self.critic = nn.Sequential(
nn.Linear(state_dim + action_dim, hidden_dim),
nn.ReLU(),
nn.Linear(hidden_dim, 1)
)
self.log_alpha = nn.Parameter(torch.zeros(1, requires_grad=True))

self.log_mu = nn.Parameter(torch.zeros(1, requires_grad=True))

def get_action(self, state: torch.Tensor) -> Tuple[torch.Tensor, torch.Tensor]:
mean, log_std = self.actor(state).chunk(2, dim=-1)
std = torch.exp(log_std.clamp(-20, 2))
normal = torch.distributions.Normal(mean, std)
z=normal.rsample()
action = torch.tanh(z)
log_prob = normal.log_prob(z) - torch.log(1 - action.pow(2) + 1e-6)

return action, log_prob.sum(dim=-1)

def compute_cost_penalty(self, cost: torch.Tensor, threshold: float) -> torch.Tensor:

lagrangian = torch.exp(self.log_mu)

return lagrangian * (cost - threshold)
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P 2: ihEFESIE (Sequence Diagram)
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