import streamlit as st
import numpy as np
import pandas as pd

st.set_page_config(page_title="AHP Decision Support", layout="wide")

st.title("AHP – Analytic Hierarchy Process")
st.markdown("Structured decision-making based on pairwise comparisons and weighted evaluation of alternatives.")

# 📥 Step 1: Define Criteria
st.header("1. Define Criteria")

num_criteria = st.number_input("Number of criteria", min_value=2, max_value=10, value=3)
criteria_names = [st.text_input(f"Name of criterion {i+1}", value=f"C{i+1}") for i in range(num_criteria)]

# 📊 Step 2: Pairwise Comparison Matrix
st.header("2. Pairwise Comparison Matrix")

matrix = np.ones((num_criteria, num_criteria))
for i in range(num_criteria):
    for j in range(i+1, num_criteria):
        val = st.number_input(f"{criteria_names[i]} vs {criteria_names[j]}", min_value=1.0, max_value=9.0, value=1.0, step=0.1)
        matrix[i][j] = val
        matrix[j][i] = 1 / val

col_sum = matrix.sum(axis=0)
norm_matrix = matrix / col_sum
weights = norm_matrix.mean(axis=1)
df_weights = pd.DataFrame({
    "Criterion": criteria_names,
    "Weight": weights
})

# Consistency Check
weighted_sum = np.dot(matrix, weights)
lambda_max = (weighted_sum / weights).mean()
CI = (lambda_max - num_criteria) / (num_criteria - 1)
RI_dict = {1: 0.0, 2: 0.0, 3: 0.58, 4: 0.90, 5: 1.12, 6: 1.24, 7: 1.32, 8: 1.41, 9: 1.45, 10: 1.49}
RI = RI_dict.get(num_criteria, 1.49)
CR = CI / RI if RI != 0 else 0

st.header("📈 AHP Weights & Consistency")
st.dataframe(df_weights)
st.markdown(f"**λ max**: {lambda_max:.4f}  **CI**: {CI:.4f}  **CR**: {CR:.4f}")
if CR < 0.1:
    st.success("Consistency Ratio is acceptable (CR < 0.1).")
else:
    st.warning("Consistency Ratio is too high (CR ≥ 0.1). Consider revising your comparisons.")

# 🧮 Step 3: Evaluate Alternatives
st.header("3. Evaluate Alternatives")

num_alternatives = st.number_input("Number of alternatives", min_value=2, max_value=10, value=3)
alt_names = [f"A{i+1}" for i in range(num_alternatives)]
alt_data = []

for i in range(num_alternatives):
    st.subheader(f"Alternative {alt_names[i]}")
    row = []
    for j in range(num_criteria):
        val = st.number_input(f"{criteria_names[j]} score for {alt_names[i]}", key=f"A{i}_C{j}")
        row.append(val)
    alt_data.append(row)

df_alts = pd.DataFrame(alt_data, columns=criteria_names, index=alt_names)
st.write("📋 Alternative Scores:")
st.dataframe(df_alts)

# 🏆 Step 4: Calculate Final Scores
if st.button("Calculate Final Ranking"):
    final_scores = df_alts.dot(weights)
    df_result = pd.DataFrame({
        "Score": final_scores,
        "Rank": final_scores.rank(ascending=False).astype(int)
    }, index=alt_names)

    st.header("🏆 Final Ranking of Alternatives")
    st.dataframe(df_result.sort_values("Rank"))

    st.success("Optimal alternative identified based on AHP weights.")

